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General Information

1 General Information on HOLOS V. 1.75

1.1 About this operating manual

This operating manual describes HOLOS program version 1.75 (NT)
and 1.65 (UNIX).

Screen masks are shown in the NT version as a rule.

Functions which generally or for the described function only apply
for one of the two versions are marked as follows:

(NT) for Windows NT

(UX) for UNIX

The structure of the Operating Manual is oriented towards the main
functions of the program.

The chapters and sections are subdivided into
general information on each function

step-by-step operating instructions.
In the appendix you will find both an index and a glossary of
technical concepts.

Symbols

The following symbols are used to simplify the description of the
operating sequences:

< ...>Function designation

™ Necessary action

Q{> Result of an action

Computer message

L Cross reference to chapter, page or figure

Keyboard key, e.g. input key (example: input key)

HOLOS V. 1.75 1-1
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General Information

1.2 System requirements (subject to technical modifications)

NT
On principle, HOLOS will run on any PC with operating system
Windows-NT 4.0; the equipment listed below is recommended for
optimal use.
Intel Pentium |l at least 266 MHz
21" monitor, screen resolution 1280 x 1024
Open GL-capable graphics card
Hard disk of at least 5 GB
128 MB RAM (more if processing large quantities of data)
Network card for connecting to Zeiss measuring software
Windows NT 4.0 service pack 4
UXx

UNIX measuring and evaluation software UMESS Revision 7.9
under HP UNIX V. 9.07 or Revision 8.0 under HP UNIX V. 10.2
for utilization of the full system functionality.

HP9000 computer model 715/33/64 MHz or 712/60 MHz (as
KMG [coordinate measuring machine] computer only with LAN
connection) with at least 64 MB RAM and 1 GB hard disk.

1.3 Extent of the program's capabilities

The program has two main objectives:
Measuring a known surface, which is currently stored in HOLOS
internal format.
Digitizing an unknown surface and subsequent generation of a
VDA or IGES surface description.
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Performance characteristics in detail

HOLOS provides simple and convenient functions for measuring
free form surfaces and regular geometries.

A workpiece is aligned either via the relevant functions of the
measuring software used, or via the HOLOS alignment
functions. To do this, simply scan points on the workpiece and
then arrange them graphically on the screen.

With roughly aligned workpieces, the alignment can be
improved by means of a 3D best fit.

With roughly aligned workpieces, the alignment can be
improved by means of a 3D best fit. Whether you are
performing a surface or a trimming measurement, HOLOS will
do the rest for you.

For measuring in CNC mode, measuring cycles can be defined
on the screen and processed in CNC mode.

All data obtained are stored automatically.

User-friendly graphics functions simplify the processing of the
surface model.

VDA and IGES data can be read in and generated using the
VDAV/IGES processor.

The measurement results can be evaluated in a number of ways:
as a numeric record or as a graphic record with vectorial,
numeric or chromatic representation of the deviations.

Simple tools are available for designing the graphic measuring
record. With HOLOS you can design your screen as you wish.
The digitizing functions allow simple digitization tasks to be
easily performed, without much CAD knowledge.

For digitization, functions are available for generating points,
curves or surfaces.

Surface transitions can be closed and smoothed out by means
of simple CAD functions.
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1.4
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HOLOS-NT Revision 1.75 - innovations in comparison with
Revision 1.7 NT

Double or multi-column operation also with the NT-version.

Measurement of freeform surfaces:
"Contour" and "End point" measuring runs also in the NT-version.

Regular geometries:

Extended by the elements sphere, cylinder and cone.
Extended by the links circle and plane.

"Comment" enables a CNC-run to be interrupted for manual
insertions.

Rotate the element normal by 180°.

Calculate circle, slot, rectangular hole as a hemisphere.

Edit nominal values:

Specification of names and tolerances for individual points
possible.

Specify angle position of DSE and RDS.

3D-best fit with Calypso:

Workpiece systems for a workpiece can be set from HOLOS for
Calypso.

The current workpiece system can be transferred from Calypso
to HOLOS and saved.

"Slice” model with a clipping plane, in order to define
measuring points on internal sections.

Display normal direction of curves, areas, patches and faces.
Display Isolines on faces.

Define, store and load different tolerance classes.

Short protocol

Global variables for the protocol header

Extended scope of commands for script programming.
Import / export Catia list.

Graphic dumps in JPEG- and TIFF-format.
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1.5 Hardware and software environment

NT

HOLOS is used on PC's with the Windows-NT operating system. A
mouse is essential for operating HOLOS.

HOLOS is designed for CNC-controlled and manual coordinate
measuring machines.

The interface between HOLOS and the coordinate measuring
machine (CMM) is the CADLINK communication module. CADLINK
is a UMESS measuring software option.

Connection is made with the Calypso measuring software via the
Calypso OEM interface on CNC-controlled machines, and via the
Calypso counter software on manual machines.

UXx

HOLOS-UX is used on workstations with the UNIX operating
system. A mouse is essential for operating HOLOS.

HOLOS-UX is designed for CNC-controlled and manual coordinate
measuring machines.

The interface between HOLOS-UX and the coordinate measuring
machine (CMM) is the CADLINK communication module. CADLINK
is a UMESS measuring software option.

The UMESS measuring software is a general prerequisite for
measurement (reference travel, alignment). In particular, UMESS-UX
is a prerequisite for the scanning functions in HOLOS-UX.
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1.6
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Starting and ending HOLOS

Program start

NT Click on HOLOS in the HOLOS program group, and the program
will start.
UXx Enter the start command in the console window or press the

<Start HOLOS> function key, if present, in the menu bar of the
console window.

When you have started the program, the following steps are
executed:

1. The system is initialized and, after a few seconds, the HOLOS
user interface appears.

2. The connection to the coordinate measuring machine is made.
(in the case of UX via CADLINK)

3. If a surface model already exists on the computer, a query will
appear as to whether this model is to be loaded.

Program end

Click on the <End=> function in the <File= menu.
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1.7 Link-up with the measuring software

HOLOS can be linked up to a number of different measuring
software packages. The communication link-up with the various
software packages is carried out using a variety of mechanisms.

1.71 Link-up with UMESS-UX

NT

UXx

HOLOS V. 1.75

HOLOS communicates with the UMESS-UX measuring software via
TCP/IP network services (sockets).

For communication with the UMESS-UX measuring software, you
are not required to define any parameters, since this task is carried
out by the installation tools included in the delivery. You simply
need to define the name of the HOLOS computer as a parameter in
the CADLINK module on the UMESS side.

The following configurations are possible for link-up with UMESS-
UX:

Configuration 1
Both software packages run on the same computer,
output occurs on the same screen.

Configuration 2

Both software packages run on the same computer,

output of the first software occurs on the system console,
output of the second software occurs on the screen of an X-
terminal.

Configuration 3

Both software packages run on different computers with different
screens, which are connected in a network.

HOLOS communicates with the UMESS-UX measuring software in
all configurations via the UNIX network services. This means that
even when both software packages are being operated on the same
computer, the network services must be activated, even if no "real"
network is present.
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1.7.2
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For communication with the UMESS-UX measuring software you
are not required to define any parameters, since this task is carried
out by the installation tools included in the delivery. You simply
need to define the name of the HOLOS computer as a parameter in
the CADLINK module on the UMESS side.

Link-up with UMESS 300 and UMESS 1000, manual Stiefelmayer software

NT

UXx

Communication with UMESS 300 and UMESS 1000 and the
manual Stiefelmayer software occurs via a serial line (RS232). For
this you need to define various parameters which are dependent
upon the physical conditions of the conductor network (line length,
possible sources of interference).

The parameters for the serial interface are defined with the <Serial
interface> function in the <Parameters> menu=>. See also Chap.
13.19

For link-up with the UMESS 300 and UMESS 1000 measuring
software only one configuration is possible, in which both HOLOS-
UX and the measuring software each run on a separate computer.
Communication with UMESS 300 and UMESS 1000 occurs via a
serial line (RS232). For this you need to define various parameters
which are dependent upon the physical conditions of the conductor
network (line length, possible sources of interference).

The parameters for the are defined with the <Serial interface>
function in the <Parameters> menu

N See also Chap. 13.19

Standard parameter settings

Bits/Character 8
Stopbits 1
Baud-Rate 19200
Timeout 2

Define the parameters for the CADLINK option in the measuring
software on the coordinate measuring machine's computer in a
similar manner!
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1.7.3 Link-up with Calypso (NT)

Link-up with the Calypso measuring software occurs via a TCP/IP
network connection with Windows sockets. With manual machines
this is via the Calypso counter software, with CNC-controlled
machines, via the Calypso-OEM interface.

1.7.4  Link-up with SCANMAX (NT)

Link-up with SCANMAX also occurs via a Windows socket
connection. In the SCANMAX software, SCANWARE, the CADLINK
module is necessary.

1.8 Double column mode

In double column systems (multiple column systems) you can
measure on different measuring columns with HOLOS

Prerequisites

The computers are linked to each other with the measuring
software of the respective columns. l.e. in the case of HOLOS-UX
with UMESS-UX and in the case of HOLOS-NT with UMESS-UX or
Calypso

1.8.1 Set up multiple column mode (UX)

Multiple column mode is set up with the INSTALL installation tool.

™ 7o activate multi-column operation, select <multicantilever
mode=>.

™ Then activate all columns at which you wish to measure. HOLOS
can only access the columns which you activate at this point.
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B multi cantilever mode

B cantilever 1
B cantilever 2
O cantilever 3

O cantilever 4

Figure 1-1

After activating multi-column operation for HOLOS, you must
initialize the UMESS-UX program package at each column to allow
communication with the HOLOS computer.

To do this, start the CADLINK option (DAW 2000). Select the
<HOST=> function (TAB-F7) and then the <PARAM=> function (F5)
to define the parameters for the link-up with HOLOS-UX.

.=.| hpterm | o ||:|
*

Enter parameters for connection with host
Name of host computer george
Number of repetitions in the case of
defective data transmission 5
Response time in sec. 1

1 column number 2 2= Single-column mode

Figure 1-2

Name of host computer

N

In this field you enter the name of the computer on which you have
started HOLOS-UX.

If you do not know the name, enter the command: uname -n on
the computer on which you have started HOLOS. uname -n.

The operating system then displays the computer name.

Number of repetitions in the case of defective data transmission

1-10

You should not change this entry
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Response time in sec

You should not change this entry
Column number

™ Enter the number of the respective column (Column 1 Column 4).
™M Endthe entry by confirming with <FINISHED=> (F8).

Q{> The UMESS-UX measuring software for the respective columns is
now ready for communication with HOLOS-UX.

1.8.2 Measurement in multiple column mode (UX)

In order to start a measurement on a particular column, you must
define in HOLOS-UX on which column a measuring cycle is to be
started.

™M Todo this, select the <Receiving station (CADLINK)> function in
the <Parameters> menu. Define the number of the column on
which the subsequent measuring cycles are to be started.

M Start the measuring operations for the selected column.

NOTE

When programming macros, the respective column number is
linked to a measuring cycle. l.e. the measuring cycles are always
performed on the column which you have defined during
programming for the respective measuring cycle.

Manual measuring cycles selected in HOLOS

™ When making manual measurements, you must always define at
which column the measuring operation is to be performed, prior to
making the measurement.
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1.8.3
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Setting up multi-column operation (NT)

/4

IO

Prerequisites

The link up of the columns must have been performed in Calypso,
and the machine coordinate systems brought into line with each

other.

The columns are then disconnected in Calypso and the slave is
informed that it must take account of the transformation matrix.

In the <Parameter= menu select the commands <Measuring

software> - <Columns (UNIX, Calypso, Counter)>

The selection window for the columns is displayed:

¥ Multi-column operation

Active columns Available Computer name
" Column 1 [ | I _'_!
% Column 2 W~ I _:]
" Column 3 ] | I =l
" Column 4 o I ;i
Ok, I Cancel
Figure 1-3

Define up to four columns as available, and if you are working with
Calypso, specify the name of the computer on which Calypso is

running for each available column.

Using an option key, select which column is to be active, i.e. the

column to which the measured values are transmitted.

Only one column can be active at a time. You can switch from one
column to another either here in the parameters, or select another
available column with the indicator in the graphic menu bar.
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1.8.4 Measurement in multiple column mode (NT)

1

IO

HOLOS V. 1.75

In the parameters or using the indicator in the graphic menu bar,
select the column to which the measured values are to be
transmitted.

In the indicator the active column can always be identified by the
yellow boundary.

Then start the measuring runs for the selected column.

NOTE

When programming macros, the respective column number is
linked to a measuring run. l.e. the measuring runs always occur at
the column which you have defined in the programming for the
respective measuring run.

As soon as a transformation (alignment) is transferred (e.g. via the
<3D-best fit= function), you will be asked to which column it is to
be transferred:

Transfer transformation to following columns

[+ Column 1
¥ Column 2

Cancel

Figure 1-4
All columns that are defined as available are displayed here.

CAUTION
All columns must work with the same workpiece system.
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1.9 Screen layout and operation

191 Screen layout

Menu bar
[ |
Dot ol Higedl gl fumslig Dplieses (et Gujer |mduwie [AD Dawss Fess fas D /
nigl =leiy] =l gl alelein slcieinia) e e e 1
— — ———— Tool bar (NT)
—petrs |
[ N
X 03]
= Gl 2| &
= w
Al ¥
* _|  Graphics menu
o E R bar
Graphics
L window
b
= — = . — Status line
Figure 1-5
Menu bar
The menu bar contains a summary list of all the main program
functions. Each main function branches into a menu with
subfunctions.
Tool bar

The symbols for quick activation of functions are located in the tool
bar. The tool bar consists of various components that can be
positioned at random on the screen.
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Graphics menu bar

The graphics menu bar contains the complete set of functions that
are used to change the graphic display of the model.

Graphics window

The graphics window is where the model is displayed in its current
state of processing. The schematic coordinate axis at the bottom

left shows in what position the observer is viewing the model. The
measuring cycles are defined interactively in the graphics window.

Status line
Important information appears in the status line.

Status: Last program action, e.g. data have been stored under a defined
name.

Model: Name of the active model.

Object: Name of the last selected object. Objects are. e.g. curves, surfaces,
faces etc.

Select: Selection mode, e.g. individual or group. The selection mode is
modified via the functions <Define group>, <Objects - Analysis>
and <Measuring points - select>.

In addition to the screen elements already described, dialog
windows are opened to assist in operation of the functions. These
windows can be moved and processed as is usual in "Windows"
interfaces.

1.9.2 Invoking functions

A function is called up by clicking on the left mouse button.

If you click on a main function in the menu bar, a menu will be
opened listing all the subfunctions. Any subfunctions that display
an arrow to their right then branch off into further subfunctions.
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1.9.3 Activating options

Numerous functions are controlled via dialog windows, in which
you need to select or deselect options.

Display
I™ Object names
I Isoparametric lines

™ coordinate zero point
Figure 1-6

An option is activated by clicking on the display field with the left
mouse button.

194 Text entry

Numerous functions are controlled via dialog windows, in which
text needs to be entered.

New model name |822Fmess

Model path |D:3Holos N T datenimodet |
OF, | cancel I
Figure 1-7

Click on the entry field with the left mouse button, so that the
cursor flashes in the entry field.

If you want to overwrite an existing entry, keeping the left mouse
button pressed down, drag the cursor over the text until it is
completely highlighted. Now you can simply enter the new text.
Confirm your entry by clicking on <OK=> in the dialog window.

The <Cancel> key cancels the function and closes the window.
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1.95 Selecting elements

Numerous functions are operated via dialog windows in which a
selection must be made (files, objects, models etc.).

Look in |a nom LI gl e
':'_‘_1 F_8227mesz 0.rnom @ P_3227mesz 2 nom
[ F_&8227mess_1.nom 3] Testnom

2L 8207mes
'-E'I P_8227mess 0 nom
3] P_B227mess_1.nom

=1 GET ]F_822T-"mess_2.nom Open I
File type | Sollwerte (% nom] =l Cancel I
Figure 1-8

You can select the elements as follows:

Click on the element with the left mouse button and then click
on <OK=> in the dialog window.

-Click on the element twice with the left mouse button, very
quickly (double-click). The element will be adopted immediately.

To select a number of elements, press the SHIFT key and click on
each element once, or alternatively drag across the elements

whilst keeping the left mouse button pressed down. Then click
on <OK>.

To select several elements which are not positioned directly next

to each other, first press CTRL and then click on the relevant
files.

Click on <Cancel> to close the dialog window.
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1.9.6 Menu editor

In the <Extras> menu (UX: <Admin>) you can use the <Menu
editor= function to place frequently required functions into a user
defined menu.

The user-defined menu is activated by clicking the right mouse
button in the graphics window and then releasing it without
moving it (UX: <Ctrl>key and left mouse button).

Existing menu entries Current popup menu

Separating ine Add
Evaluation — Rotate orientation
Define sections Insert
Evaluation sections
Measuring record delete
Distance
Display masked objects
Distance
Analysis
Rotate orientation

i

U

Figure 1-9

Add

To add a function from the "Menu entries available" list to the
"Current popup menu" list:

/4

Select a function from the "Menu entries available" list and click on
<Add>.

The selected function is transferred to the "Current popup menu"
list.

IO
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To insert a function from the "Menu entries available" list into the
"Current popup menu" list:

Select a function from the "Menu entries available" list.

Select a function from the "Current popup menu" list and click on
<lInsert>.

The function is transferred to the "Current popup menu" list above
the selected position. If no function is selected in the user menu,
then the new function is added at the end.

To delete a function from the user menu:

Select a function from the "Current popup menu" list and click on
<Delete>.

The selected function is removed from the list.

Then click on <OK=>, in order to accept and save your defined
menu.

Press <Cancel> to exit the menu editor without adopting the
adjustments made.

Additional functions in UX

Basis

Digitizing

HOLOS V. 1.75

This key displays all functions for the "Digitize" option in the
"Functions available" list, which can be adopted into a user-defined
menu.

This key displays all functions for the "Digitize" option in the
"Functions available" list, which can be adopted into a user-defined
menu.
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Autoscan

This key displays all functions for the "Autoscan” option in the
"Functions available" list, which can be adopted into a user-defined
menu.

Save

Save the defined menu to the hard disk.

Your menu will then be available again when you restart HOLOS. If
you do not save a newly defined menu, it will only be kept locally
and will not be available when HOLOS is next started.

Restore
Restore a saved menu and reject the changes made.
1.10 Revision level

When making inquiries to the Hotline, you should know which
revision level you are using. You can obtain information about this
by clicking on ? and <Info about HOLOS> in the menu bar with
the left mouse button.

%=  HOLOS 1.75

Copyright © 1993, 2000

Carl feiss Industrielle Melitechnik GmbH
Boschstr. 10

73734 Esslingen

Germany

Huotline: 07361/560128
E-Mail: holosi@Eholometric. de

Figure 1-10
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2 Working with HOLOS

2.1 Measuring surface models

HOLOS V. 1.75

This chapter gives a concise account of some of the operating steps
that you would typically carry out to measure models described as
free form surfaces.

As a prerequisite, the appropriate probes must already have been
mounted and calibrated.

1. Read the VDA or IGES data record for the model to be processed
into your HOLOS workstation and convert it into the HOLOS
internal data format.

Functions: NT: <File>-<Import/Export=-<Import VDA/IGES>
UX: <VDA>-<VDA postprocessor=>

2. After conversion, load the model into the HOLOS main memory.
Functions: <Model>-<Load model>

The model is displayed on the screen with the relevant settings.
Modify the graphic display if necessary (zoom, poisition on the
coordinate measuring machine‘s work plate, position of the
coordinate system etc.).

3. Clamp the workpiece to the work plate of the coordinate
measuring machine and align it.
To carry out the alignment, use the alignment function in your
respective measuring software (see the UMESS Operating
Manual). When using UMESS 1000 or UMESS-UX measuring
software, ensure that the workpiece and the workpiece
positioning system are identical, as otherwise it is possible for
collisions to occur in automatic measuring runs.
For the alignment, use existing regular geometry elements
whose position in space is known. The alignment will then
generally be correspondingly accurate.
If this is not possible because the workpiece does not have any
regular geometry elements, align the workpiece as precisely as
possible by means of the appropriate UMESS measuring
software functions or with the HOLOS alignment functions.
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. A precise alignment can then be carried out by a best fit of

manually probed points. However, the first alignment must be
known at least sufficiently accurately for probings on the
workpiece surface to be detectable by HOLOS.

. Change to the CADLINK software option in your measuring

software

ADR PROG 369 (UMESS 300)
Direct selection 2000 (UMESS-1000)
Direct selection 2000 (UMESS-UX)

. You can now probe points on the surface of the workpiece. If

you wish to perform probings in manual mode (patch
identification), you can start immediately in the UMESS-UX and
UMESS-1000 measuring software.

For UMESS 300 measuring software you must define the mode
for manual probing (Softkey <PATCH-IDENT=>).

. When the alignment is correct, HOLOS recognizes the probing

points and projects them onto the loaded workpiece. Deviations
are shown on the screen or in the relevant window.

. If the alignment was not sufficiently precise, you can achieve an

improvement in the alignment by a best fit of the measurement
results (3D-best fit).

Functions:  <Manual>-<Patch identification>-<3D-best fit>

or: <Evaluation>-<3D-best fit>, if you have already saved the
probed measuring results.

. In CNC mode you can define and execute measuring cycles.

Functions: <Measure>-<Define measuring cycle>-
<Grid>
<Line>
<Meas. points>
<CAD points=

Before starting measuring cycles, check the parameters for the
measuring cycles (both in the parameter menu of HOLOS-NT
and also in the CADLINK measuring software option). Previous
definitions for backaway paths or clearance planes can result in

collisions with a new workpiece.
Functions: <Parameters>-<Measuring cycle>

The measurement results will be displayed on the screen after
the measurement together with the defined parameters.
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10. Subsequent evaluations can be obtained via the <Evaluation>
menu.
Functions: <Evaluation=>-
<Actual data >
<Chromatic co-ordinates >
<Sections>

11. Print the graphic measuring record on the <Graphics dump=>
graphic printer. A numeric measuring record can be obtained via
the <Measuring record> function in the evaluation menu.

UX: <Plotter> for printout on plotter.

2.2 Generating surface model

HOLOS V. 1.75

This chapter gives a concise account of certain operating steps that
you would carry out to digitize models whose mathematical
description was previously unknown, and how you obtain the
description of the workpiece surface.

A prerequisite is that the appropriate probes must already have
been mounted and calibrated.

Essentially, you determine the quality of the digitized surface data
even before the actual digitization process, during the preparation
and division of the surfaces or surface segments on the workpiece
surface.

To carry out this preparatory work, knowledge is required in terms
of the theory and the fundamental mathematical background.
These topics form an integral part of the training course for the
HOLOS software package, and will therefore not be expanded upon
at this point.

1. Divide the workpiece surface into surfaces or surface segments.
If possible, mark the division with a marker pen. This will make it
easier to probe the boundaries of the surface or to obtain
reproducible results at a later time.

2. Clamp the workpiece to the work plate of the coordinate
measuring machine and align it. The simplest method is to
orientate the position of the workpiece to any existing regular
geometry elements, since it will then be possible to reproduce
the position of the workpiece at any time without difficulty.
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To carry out the alignment, use the alignment function in your
respective measuring software (see UMESS Operating Manual).
When using UMESS 1000 or UMESS-UX measuring software
ensure that the workpiece and the workpiece position system
are identical, as otherwise it is possible for collisions to occur in
automatic measuring cycles.

. You can now obtain the first approximations of your surfaces or

surface segments by manually probing the previously defined
boundaries of the surface segments.

For this, make use of the available functions in the respective
CADLINK measuring software:

DIGIT POINT to digitize individual points

DIGIT CURVE to digitize curves

DIGIT GRID to digitize surfaces

The explanation of these functions forms an integral part of the
training course for the HOLOS software package, and will
therefore not be expanded upon at this point.

Since the acquisition of further points to determine the precise
mathematical description of the surface segments can, for the
most part, take place automatically, in principle the following
statement applies when manually probing the surface
boundaries:

As few points as possible, but always as many points as are
actually needed!

. Depending on the digitizing function used in CADLINK you must

define the surface segments using the interactive-graphics.

Digitizing function  Action in HOLOS

DIGIT POINT Definition of the points of a curve
Generation of the curves
Definition of the curves of a surface
Generation of the surface

DIGIT CURVE Definition of the curves of a surface
Generation of the surface
DIGIT GRID No further actions required

Each of the possible digitizing functions has advantages and
disadvantages in terms of the resulting surface transitions and
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the manual work before and afterwards. These topics form an
integral part of the training course for the HOLOS software
package and will therefore not be expanded upon at this point.

5. After defining the first approximations of the surface segments,
you can improve the accuracy of the mathematical description
by recording further points.

Functions: <Digitize> - <Digitize surface>

Define the number of points for the points grid to be recorded
in the relevant dialog window. Following confirmation the
points will be displayed on the screen and automatically
measured. After processing the points grid, the surface will be
re-calculated.

Experience has shown that with correct application of the
digitizing function (sensible division of the workpiece surface) a
points grid of 6 x 6 points (but a maximum of 7 x 7 points) is
quite sufficient to give a satisfactory description of the surface
segment. If you find that you cannot achieve sufficient accuracy
even with the higher points density, then you must break open
the relevant surface segment (further sub-division) and digitize
once again.

6. Each time you will receive a message in the status window
giving the standard deviation of the probed points for the
calculated surface.

If you need further information concerning the accuracy of the
calculated surface segments, then use the functions for
measuring free form geometries. The quickest method of
checking is via manual probing of the generated surface on the
surface of the workpiece (patch identification).

7. Depending on the result of this check, you can obtain further
information on the surface geometry by increasing the points
density (repetition of steps 5-6).
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8. Via the <Patches-> Surface= CAD functions you can close
transitions between the individual surface segments and define
the degree of continuity for the surface transition.

During digitization with CADLINK, surfaces that only have one
surface segment always occur. Since with the <Patches->
Surface> function surfaces with a number of segments can be
defined from single-segment surfaces, this function is also
described as re-parameterization.

9. The quality of the generated workpiece surface is graphically
displayed as explained in Chapter 2.1. The best statement in the
graphic display is obtained via an evaluation with markings or by
displaying the chromatic co-ordinates of the probed points grid.

The workpiece descriptions generated with the functions described
above can also be transferred to higher level systems as a VDA-FS or

IGES file.

NT functions: <File>-<Import/Export=>-<Export VDA/IGES prepro-
cessor=>

UX functions: <VDA preprocessor=>-<Geometry=>

For a number of functions copies of surfaces are generated and the
original surfaces are masked (e.g. during re-parameterization). If the
masked surfaces are not to be transferred to the CAD system then
they must be deleted before generation of a VDA-FS or IGES file in
HOLOS.

Select objects (NT)

Delete selected objects (NT)
Delete masked objects (UX)
Define VDA header
Generate VDA or IGES file

Holos02a.doc 01.00
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3 Graphic Representation

HOLOS V. 1.75

This chapter describes the functions on the graphics menu bar.
These are used to change the graphic representation of the model.

The graphic representation of the model in its respective processing
status fulfils important tasks in HOLOS-NT. On the one hand, you
are able to judge the quality of the generated surface with the aid
of the graphics (e.g. with a chromatic evaluation), and on the
other, you are able to define measuring cycles using the interactive
graphics on the screen. The projection of the model on the screen is
particularly important for the second of the above-mentioned tasks.

As well as the functions on the graphics menu bar, the graphics
parameters are also crucial for the graphic representation of the
model.

L See Chap. 13.1
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The graphics menu bar contains the following functions:

Represm

Representation

Graphics dump

Grafik,
[~ Fendering «— Rendering

Refresh | Llear | 4—— Refresh and clear

Main axis I'>< “ais Tl | 3

G
Q Zoam Q
b ¥ Zoom in

‘ GBI ’4-§ B Move

Main axis

——_____ Rotation

/

\/ Home position

Select stylus

l Enter stylus
Styl 1
L& Us no. @ Transfer stylus to coordinate

[1] 2| 3] 4] sd.8] n] measuring machine

Views

Save ] [refault

Figure 3-1
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The graphics menu bar in UX contains the following functions:

02.05.96 19:22:21

Representation

Grafik Dump A/l

O Rendering rel

| Reset IIHefresh” Clear F——

Main axis Z—dchse OO |9

5

E Rotation

Nl

oo

L+ I[zeem]] -

|
(4] 4

(] -

Graphic | Full image £

t"

EDIT

2,

;

F

igure 3-2

Graphic representation

Representation
Vo p

Graphics dump

Rendering
Reset, refresh and clear

Main axis

Rotation

Zoom in
Move

Output graphics

Graphic editor

Select stylus
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3.1

Representation

Option
Model
Group
Surfaces
Patches
Curves
Faces

Scanning lines

Scanning points

Digitization points

Alignment points
CAD points

{* Model
~ Group

—Representation

~Visibility
[~ Surfaces
[~ | Patches
[~ Curves
[v Faces
[~ Scanning lines
[~ Scanning points
[+ Digitizing points
[v Alignment points
[~ CAD points

~Visibility
[~ Patch on surface
[~ Face on surface
[~ Parallel curve
[~ Masked objects
[~ Curve orientation
[~ Full view
[~ Clearance planes
[~ Raster
[~ Frame
[~ Graphic elements

Cancel I

Figure 3-3

The <Representation> function allows you to define which objects
are visible on the screen.

Meaning

shows complete model

shows only the defined group

shows all surfaces

shows all patches

shows all curves

shows all faces

shows all scanning lines
(generated by laser or stylus)

shows only the points of a scanning line

shows all points that have been generated by the
DIGIT POINT function in CADLINK

shows manually scanned alignment points
shows points adopted from CAD description (VDA/IGES)
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HOLOS Operating Manual

Patch on surface

Face on surface
Parallel curves
Masked objects
Curve orientation

Clearance planes

Raster (NT)

Frame

Graphic elements (NT)

Graphic representation

shows all patches on the surface when this surface is clicked
on

shows all faces on the surface when this surface is clicked on
shows all parallel curves

masked objects are always displayed in brown

shows the orientation of the curves

shows the clearance planes that surround the workpiece.
You can define the distance of the clearance planes to the
workpiece on the <Clearance planes> parameter page. You
can directly select clearance planes on the screen and apply
them to the measuring cycle parameters.

shows a line raster in the graphic representation

shows the frame defined for the graphic measuring record
on the screen

all defined graphic elements (lines, circles, texts, bit maps)
are displayed.

The definitions for representation are stored for each model and
each group of a model and will be in the previously defined status
after loading of the model or group.

NOTE

Only displayed objects can be processed. In other words: if there is
no response to a function, check first of all whether the
representation for the object is selected.

HOLOS V. 1.75
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3.2 Graphics dump

The <Graphics dump=> function is used to output the contents of
the graphics windowto a graphic printer or into a bitmap file.

NT

The parameters for outputting graphics dumps are set via the
<Parameters>-<Print> function. The top section contains the
settings for the graphics dump, the middle section contains those
for the measuring record, and at the bottom the printer output for

the graphic record is set.

—Graphics dump:

I Bit map file " Color depth 24 bit
¥ Printer & Color depth 8 bit
r Clipboard

¥ White background

~Output meas. record
Left margin 5 M
Right margin [} T
Top margin 5 T
Bottom margin 5 i

Text size

11T

—  Printer output:

[+ Break lines Graphics |

¥ Hold aspect ratio
[ Color text graphic icon

Cancel |

Figure 3-4
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3.3 Rendering

Graphic representation

Set the following in a dialog window:
- Paper format: A3 or A4
Inversely display colors: display on white background (an inverse
representation saves time and ink).
Send graphics to the printer: a “GDUMP_0* file is set up in the
directory /users/holos/daten/tmp in PCL format and deleted after
printing.
Number of copies for plotter output.

Print the graphic out or cancel the procedure with "yes" or "no". A
qguery will then appear, which gives you the opportunity to save the
graphic as a file. A file name is requested if the corresponding
option is selected in the system parameters.

This switch is used to activate the <Rendering> function>. In
Rendering mode the workpiece surface is displayed in color,
illuminated and without concealed edges.

With very large quantities of data or with complex workpiece
geometries, the formation of the graphic representation may be
slower.

L See Chap. 13.2, 13.3.

3.4 Refresh and clear

HOLOS V. 1.75

These functions are used to re-create the graphics window in a
number of different ways.

Refresh The content of the graphics window is re-created in
its latest status.
Clear Various displays, such as measured values and

deviations, are deleted.
Reset (UX)  All values for Move, Zoom and Rotation are reset to
the original status.
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3.5 Define main axis

This function is used to define the main axis. The definition of the

main axis is carried out in a manner similar to that for defining the
coordinate system on the coordinate measuring machine, when a

different choice of axis is selected.

Example

X-axis upwards, instead of Z-axis = rotation of the coordinate
system

After “Home* (NT) or “Reset” (UX) the main axis is always upwards.
3.6 Rotate image

There are three ways of rotating the image in the graphics window:
Rotate with the <Rotation> function in the graphics menu
bar.

™M Enterthe step width for the rotation in the graphic parameters text
field.

L0 Text entry, see Chap. 1.9.4

Click on the arrows.

0

With each click the image will be rotated by the specified angle
about the axis of rotation that was clicked on.

Rotate with the right mouse button (possible at any time).
Position the mouse in the graphics window.

Keep the right mouse button pressed down and move the mouse
downwards or to the left.

The image rotates clockwise.

Move the mouse upwards or to the right.

Dw [0 »w

The image rotates counter-clockwise.
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Axis of rotation

/4

IO

Graphic representation

You can follow the image rotation directly on the screen during this
procedure. With large quantities of data, however, constant re-
creation of the graphic window requires a lot of time.

In order to avoid this, you can use the <Parameters - Graphics>
function to set that only the axis intersection is rotated in
conjunction with movement of the mouse.

J  SeeChap. 13.1

The image is only shown in its final position when you release the
right mouse button again.

Rotate with the arrow keys on the keyboard (NT)
Press the > or < key on the keyboard

The image rotates in the respective direction.

The axis of rotation for all procedures is the selected coordinate
axis. The axis of rotation is color-highlighted in the axis intersection
at the bottom left. You can easily change the axis of rotation by
clicking on the desired axis in the axis intersection.

Point of rotation (NT) AJ@Q

HOLOS V. 1.75

The point of rotation for rotating the graphics is the center of
gravity of the workpiece. To change the point of rotation, click on
the key shown above and then on any point in the graphic
representation. In order to revert to the original point of rotation,
double-click on this key.

In the case of regular geometry elements, you can place the point
of rotation e.g. on the mid-point of a circle or the mid-point of a

hemisphere, in order to rotate this element so that the measuring
points can be set on all sides.
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3.7

3-10

Image magnification or reduction

NDw v

N ww

0w 0 w

0

There are four ways to magnify or reduce (using zoom) the size of
the image in the graphics window.

Using the <+> and <-> keys in the Zoom function.

Enter the step width for zooming in the graphics parameters text
field.

Click on <+=> or <->.

The image is magnified or reduced step-by-step.

Using the <Zoom=> key in the Zoom function.
Click on <Zoom>.

Keeping the left mouse button pressed down, draw a rectangle
over the area that you want to magnify in the graphics window.

As soon as you release the mouse button, the area enclosed by the
rectangle will be displayed in magnified form.

Using the middle mouse button (possible at any time).

Keep the middle mouse button pressed down and move the
mouse to the left or downwards.

The image will be reduced.
Move the mouse to the right or upwards

The image will be magnified.

Using the arrow keys on the keyboard (NT)

Press the “up” or “down” arrow keys on the keyboard.

The image becomes larger or smaller.
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3.8 Move image

There are three ways to move the image in the graphics window.

Move using the arrow keys in the <Move> function.

/4

Click on an arrow key.

i0

The image is moved in the direction that was clicked on.

Move using the left mouse button (possible at any time).
Position the mouse in the graphics window.

Keeping the left mouse button pressed down, pull up a
translation vector that specifies where the image is to be shifted to.

n ww

As soon as you release the mouse button the image will be moved.

Move using the arrow keys on the keyboard (NT)

/4

Press an arrow key on the keyboard and the <Ctrl> key
simultaneously.

IO

The image is moved in the corresponding direction.

3.9 Home position (NT) / Reset (UX)

All values for Move, Zoom and Rotation are reset to their initial
status.

% Press on <Home> with the left mouse button.

The graphic representation will revert to its initial status.
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3.10 Select stylus

3.11

3-12

This function is used to select the stylus for the subsequent
measured values. All measurements will be displayed on the screen
in the color of the currently active stylus.

A prerequisite for the selection of a stylus is that the stylus has been
activated with the function <Parameter - Stylus>.
L See Chap. 13.8

If no specific stylus has been assigned for a measuring run, you
should still utilize the Parameter function. The stylus that has been
set on the control console will then be assigned.

Storing and retrieving graphic views

Operation

N

Buttons 1... 6

For quick definition of a specific view of the workpiece you can
store the graphic display setting and retrieve it when required.

Any number of settings can be stored. The settings are stored with
a name in the appropriate workpiece directory.

For quick definition of specific views , you can define six so-called
”Quick positions” Quick positions. In the basic setting these six
positions are pre-assigned with the six projection levels of a cube.

Call up a defined setting for the graphic representation by clicking
with the mouse on the buttons in the dialog window below:

1] 2] 2][4] 5] 8] N

Save I Drefault !

Figure 3-5

Use buttons 1... 6 to define the settings for the views of the basic
setting or the ”Quick positions”.
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Button <N=>

When you click the <N> button, a catalog is displayed with a list
of all named settings.

™ Define the modification to the graphic setting by selecting one of
these settings.

Default
This function pre-assigns the basic setting to the ”Quick positions”.
In the basic setting these six positions are pre-assigned with the six
projection levels of a cube.

Save view

To save a specific view select the < Save > (NT) or <Save view>
(UX) function.

% Click on the <Save> function and then on a button 1...6.
té{> The view is stored under the relevant number.
M

If you want to save the graphic view setting under a particular
name, select the <N> button.

Look in |chamval Ll gl s

@Eﬁ.nsicht_'l CAMT

@ Argicht_2 cam

Cancel Ix_.:am Open

AT | Camera [*.cam) _ll Cancel |

Figure 3-6

HOLOS V.1.75 3-13



HOLOS Operating Manual

Graphic representation

A dialog window appears in which you can enter the name under
which the temporary setting for the graphic view is to be saved.

™ save the view in guestion with <OK>,

™Moo you close the dialog window using <Cancel> (NT) or <Close>

(UX), the setting in question will not be saved.
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3.12 Representation of projections (NT)

The image is output to the graphics window in four views (in the
three base planes and three-dimensionally) if you activate the
<Divide> function via the <Window> menu.

[

Figure 3-7

You can position the division as desired by moving it with the
mouse button.

You can restore any of these four views to full representation by
double-clicking on the view with the left mouse button. In this
”Full” representation, a coordinate counter also runs at the top left
for projections showing the position of the mouse.

If you have defined a raster with the <Representation> function,
then this will be displayed in the respective views.
L See Chap 13.1
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3.13 Reverse graphic representation (UX)

With the <Graphics> function you can select between different
output options: full image, partial image, screen and plotter.

Full image

The image is output in one view in the graphics window. In full
image you can alter the view using the functions described above.

Partial image

The image is output in four views (in the three main planes and
three-dimensionally) in the graphics window.

You can restore any of these four views to full representation by
clicking on the view with the right mouse button. In this “Full
representation, a coordinate counter also runs at the top left for
projections, showing the position of the mouse.

If you have defined a raster with the <Parameter - Graphics>
function, this will be displayed in the views of the main planes.

L) See Chap 13.1

Screen

The <Screen> function displays on the screen how the content of

the graphics window is to be output to the plotter. The displayed

record header is set up with the <Record header> function in the

<Parameters> menu.

(BA) UX: To define a variable logo in the record header, see
Appendix D.

Plotter

With this function you can output the content of the graphics
window to the plotter.

If you have defined an inkjet printer for plotter output during
installation, the format will be queried.
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3.14 Graphic editor (UX)

The <EDIT> function in the graphics menu bar starts the graphic
editor for designing the graphic measuring records.
The graphic editor allows you to generate, modify and delete
graphic elements on the screen.
Graphic elements include:

Texts

Lines

Rectangles

Circles

A further function provided by the graphic editor is the ability to
move deviations which are represented in deviation icons on the
screen.

You can store graphic elements and reload them at a later point in
time. Thus, for example, you can generate your own frame layout
for the design of the graphic measuring record

3.14.1 Generate graphic elements

™ Click on <EDIT> in the graphic menu.

A window appears with the functions for designing the graphic
measuring record:

—| HOLOS-UX

|Text IModify graphic element |

|Line IMove graphic element .|
|Circ|e IStore graphic element

|
|
[Rectangle |[|[Delete graphic element |
|
|

|Move graphic icon ILoad graphic element |

| | Ok || Help |

Figure 3-8

™ select the desired graphic function
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3.14.2

3-18

Text

Line

Rectangle

Circle

IO

Process graphic

N

N

Move graphic
icon

Modify graphic
element

Move graphic
element

Click on the text position on the screen with the left mouse button.
An input window is opened for the text. Enter text and confirm
with OK.

Click on the start of the line on the screen with the left mouse
button and, keeping the mouse button pressed down, drag to the
end of the line, then release the mouse button.

Click on the first corner point on the screen with the left mouse
button and, keeping the mouse button pressed down, drag as far
as the second corner point, then release the mouse button.

Click on the mid-point of the circle on the screen with the left
mouse button and, keeping the mouse button pressed down, drag
to the required size, then release the mouse button.

The graphic element is positioned on the screen.

elements

Click on <EDIT> in the graphics menu.

The window containing the functions for designing the graphic
measuring record appears.

Select the desired processing functions

Move overlapping deviation icons on the screen:

Pull graphic icon by its arrow tip to the new position, keeping the
left mouse button pressed down. Instead of the arrow tip, graphic
icons that have been already been moved have a handle on their
left side, which is used to pull them.

Clear: removes all graphic icons from the display.
Reset: moves all graphic icons to their original position.

Click on the desired graphic element with the left mouse button
and, keeping the mouse button pressed down, pull it to a new
position or change the size. If text has been selected, an input
window will open for the modifications

Click on the desired graphic element with the left mouse button
and pull to a new position, keeping the mouse button pressed
down.
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Delete graphic
element

Store graphic
elements

Load graphic
elements

3.15 Scale plotting

HOLOS V. 1.75

Graphic representation

Click on the desired graphic element with the left mouse button
and then release the mouse button.

An input window is opened for the file name. Select the “Global
storage* option if you wish to load the stored graphic elements
from any model at will. Locally stored elements, on the other hand,
can only be loaded from the currently active model.

Specify in a selection window whether local or global data are to be
loaded. A selection window is then displayed for the elements
found, in which you select the required file by clicking on it and
load with OK.

You can output the 2D-projection representations of your graphics
to scale on a plotter.

The graphics are output to the output device which you have
defined as the plotter in the HOLOS installation tool or during
printer set up in the <Parameters= menu.

Call up the <Scale> function in the <Graphics> menu of the
graphics function bar on the left edge of the screen (UX) or
<Model> - Scale plot (NT)

=| HOLOS=LIX
4 PaintJet & a4 O +Yfz
< Designdet <> A3 & -v/z
& Laserdet < A% & +x/z
<> PenPlotter < A% & -x/z
& an & /v
<> User-defined <& =Xty
’ horizontal
Overtical

Scale factor=
|close ”display ” output ” back |

Figure 3-9
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3-20

N

Define in succession the output device, the inserted paper format
(see paper format) and the projection plane in which the graphics
are to be displayed and the scale factor for outputting the graphics
(M1:1 = scale factor 1; M2:1 =

Functions in the bottom bar

close
display

output

back

Paper formats

Closes the open window.
Displays the graphic representation with the set parameters on the

screen.
The graphic representation is output with the set parameters on the

plotter / graphic printer (see next figure)

This function allows you to change back from the scale
representation to the previously active representation.

b, j 7 IR L
== [Frtstns
i AN N
! S e - x i
/! - S — i 3 1
o+ g, =l
| ¥ A |
— .i-_ G
il e | | . }—*:,J
W= | R -J
S e
FTETTCT Y | oL oS - FREE FORM SURFACES T T S——
[ AL AT N e fettore: 1L S st Jurs. - st | T | uashsbal o -4
Figure 3-10

Scale output is possible on all paper formats from DIN A4 to DIN
AO. The size of the output format is dependent on the output

device used.

PaintJet XL300

Laserlet DIN A4 ... DIN A3
Designlet

Pen Plotter DIN A4 ... DIN AO
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The size of the set paper format is displayed in the width and
height fields. When using DIN formats, these values cannot be
changed.

If you wish to use another paper format, click on the <user-
defined> function. You can then define the values for the height
and width of the paper format used and the respective margin
setting in the input fields provided.

With pen plotters or with Designlet, the paper can be inserted
horizontally or vertically. As the margin settings must be changed in
this case, the position of the inserted sheet must be redefined.

Margin settings

When outputting to a plotter/graphic printer, it is not possible to
print on the entire paper area. Therefore, margin settings must be
made for the various output devices.

Standard The preset margin areas are 6 mm for the horizontal margins
and 18 mm for the vertical margins. These values have been
determined for various output devices and should therefore not be
changed.

If, however, problems arise with the margin setting on your output
device (incomplete frame for graphic representation), you can
redefine the default values for the margin settings:

™M Generate a file called border_values in the directory
/users/holos/sys.

/4

First enter the value for the horizontal margins, then the value for
the vertical margins.

Q{> When the <Scale> function is next called up, the new set values
will be activated.
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Output

The following output options are supported by HOLOS-UX for scale
representation as 2D output:

Output in the six possible projection planes
1. Representation of
- Surfaces
Curves
Trimmed surfaces (faces)
Points
- Scanning lines
2. Representation of deviations
With numeric output
As graphic icon
As marker
3. Representation of sections with
Nominal contour
Actual contour
Max/min values
Tolerance band
Deviations
4. Design of graphic measuring record
Entry of texts, lines, rectangles, circles
Modifying, moving, deleting texts, lines, rectangles, circles
Moving deviation icons

. Representation of record header (graphic frame)

. Moving displayed elements on the screen or output device.
When defining the scale representation, all displayed elements
are positioned on the screen or output device so that their 2D
center of gravity is located in the center of the image.

7. Output of a raster grid

o O

No objects can be selected in scale representation!
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4 Data Management

This chapter describes the functions in the <File=menu. They are
used principally for the management of files.

The main <File> function subdivides into the following functions:
Display file
Print file (NT)
Delete file
Rename file (NT)
Store file (NT)
Import/Export
Check VDA file (UX)
Exit (NT) / End (UX)

4.1 Basic information about data storage

Almost all data that are generated during a working session in
HOLOS are saved automatically by the program. Typical of such
data are, for example, measuring runs and individual objects.

NOTE

There are a number of ways in which measured points can be
generated manually. These will not be saved automatically, but
you can save them afterwards by using the relevant function.

Automatic storage of objects

HOLOS V. 1.75

All objects generated, i.e. curves, patches, surfaces, are saved
automatically.

The objects are given fixed names with consecutive numbering:
Curves HCUROOO1
Patches and surfaces HSRFO001

These names are also entered into the generated VDA file.
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NOTE

The numbering does not always reflect the sequence of
generation, as the program looks for free spaces when
numbering.

The names of the objects will be displayed in the graphic
representation if you set the relevant parameters with the
<Parameter-Graphics> function.

EJ  SeeChap. 13.1

Automatic storage of measuring runs

Nominal and actual data are generated during the definition and
execution of measuring runs. On principle, nominal data are called
“name.nom* in the NT version, and “name.mess“ in the UX version;
actual data are called “name.act“(NT) and “name.ist” (UX). The
name of these files depends upon whether the data refers to one
object or to a number of objects.

Reference to one object: File bears the object name, e.g.
HSRFO012_1.nom (or .mess)

Reference to several objects: File bears the model name, e.g.
holosmodell _0.act. (or.ist)

In addition to the name, the files continue to be numbered
consecutively. The storage of data is notified in the status line.

If file names are not to be generated automatically, you can change
the entry for the generation of file names accordingly in the
<Parameters>-<System> menul.

You will then be requested to enter a file name each time data are
saved.
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4.2 Display files

Info file

HOLOS warning
(NT)
HOLOS error

HOLOS info
(NT)

Record file

(NT)

Graphics dump
Nominal data

(NT)

4.3 Print files

Record file

Graphics dump

HOLOS V. 1.75

Data management

The <Display file= function allows you to display the various files
on the screen with the help of an editor.

Display the model info file. The info file is generated if the model is
converted from a VDA or IGES file into internal HOLOS format. It
contains information about the header of the VDA or IGES file,
comment lines, information about the number of converted
elements contained in the file, as well as details of any errors that
have occurred.

All warnings output by HOLOS during the run time are saved in this
file.

All errors output by HOLOS during the run time are saved in this
file.

All information output by HOLOS during the run time is saved in
this file.

You can use this function to display the content of stored record
files in an editor.

Graphics dumps can be saved as a bitmap file. This function allows
you to display stored bitmap files.

The <Display nominal data> function allows you to display
information about stored nominal values. You can obtain
information about the type of measuring run, the number of
points, as well as a points list.

The <Print file= function allows you to output the content of
different files to a connected printer.

This function allows you to output the content of stored record files
to a printer.

Graphics dumps can be saved as a bitmap file. You can use this
function to print out stored bitmap files.
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4.4

Delete files

Record file

Actual data

Nominal data

View (NT)

Unused objects

Model
comparison
(NT)

You can delete various types of data using the <Delete file>
function. After selecting the data type, the existing files will appear.

You can delete the stored record files for a model using this
function.

Measured values are saved as actual data after each measuring run.
The actual data can be deleted using this function.
NT: The actual data of regular geometries can also be deleted.

The “Delete nominal data” function is used to delete the stored
nominal values for a model.

If you are deleting nominal data, the program also checks to see if
actual data (= "measuring data") also exists. The program informs
you about any files that are found, and queries whether these are
also to be deleted.

NOTE

Because measuring runs will automatically be saved as nominal
and actual data, you should update the data stock from time to
time by making deletions.

Views are stored files via which you have saved defined views of the
graphic representation. You can delete these data using this
function.

In many cases you will obtain an “impure” CAD model for further
processing in HOLOS, i.e. the surface model contains geometric
objects that are not processed in HOLOS or cannot be processed.
Because these objects, in part, have references to other objects, it is
potentially difficult to remove such objects using the existing delete
functions.

Unused objects are identified and removed from the system using
the <Delete unused objects> function.

When comparing models, various information is saved about the
elements of a model. This function is used to delete the stored
information. Information from a model comparison cannot
subsequently be displayed.
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Graphic
elements
(NT)

Graphics dump
Sections (NT)

Scanning zone
(NT)

CAD points
(NT)

Symbol
positions (NT)

Regular geo-
metries (NT)

4.5 Rename file

Record file

View

Graphic
elements
Graphics dump

Sections

Scanning zone

HOLOS V. 1.75

Data management

This function is used to delete stored graphic elements (lines,
rectangles, texts, bitmaps).

Graphics dumps that are saved as a bitmap file can be deleted from
the hard disk using this function.

You can delete the files for representing sectional deviations using
the <Delete sections> function.

You can delete the stored files for digitization of scanning zones
using this function.

Stored CAD points can be deleted from the hard disk using this
function.

For UX, you will find the corresponding function in the “Data“
menu under “Data > Eliminate CAD points*

The stored positions of the symbols for representing deviations are
deleted.

Delete regular geometry elements.

You can change the names of different files using these functions.
You can rename stored record files using this function.

Views are files in which defined graphic views are saved. Select this
function in order to change the name of these data.

Here you can change the name of files which contain stored
graphic elements (lines, rectangles, texts, bitmaps).

Select this function in order to change the names of stored bitmap
files.

Use this function to change the names of files which contain data
for the representation of sectional deviations.

Scanning zones are files with points of areas for scanning. You
change the name of these data here.
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4.6 Savefiles (NT)

You can save data on the hard disk using the <Save file= function.

CAD points CAD points are point data which are transferred from CAD files
(VDAFS or IGES). These files can be imported into a model.

As normally only CAD points are managed within a model that
originate from a CAD file from which the model was generated, you

can save subsequently imported CAD points on the hard disk using
this function.

4.7 Transfer model data (NT)

Using this function you can transfer data from another model into
the current model.

% Select the “Transfer* function in the “File“ menu.

The model selection is displayed:

Look in —a mazel it B | ooes Preview

55 1T respat—od IO 0rod ot lege—od

FogE N T A5 1 27 M FaIE =L AR

55' LT A7 E .:‘.:? BEHL il

SIr 3TR06 3, med bl 77 Blez~_F.mze

A arn e o A7F mnd 237 henegt e

TR e E B e 25 NI clanme rar

' I o
Filename ~ [WL/MLUL o= |_Open J

— - r
File type |-||_| g el padl ﬂ Cancel |

Figure 4-1

™ select the model from which you wish to transfer data.

The selection window for data transfer is displayed:
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Views

Parameters

Graphic elements

Macros

User record
header
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from model
00_TEST

v Views

W Pparameters

W Graphic elements
¥ Macros

v User record header

OK I Cancel

Figure 4-2

Select the data for transfer.
Transfer all stored views of the model.

Transfer all stored parameters for graphic representation, for
measuring runs etc..

Transfer all stored graphic elements.

Transfer all macros of the model.
Please note that measuring runs which are executed in macros
must have the same name as in the original model.

Transfer the settings of the user-defined record header.
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4.8 Import / Export

4.8.1 Import
VDA (NT)

IGES (NT)

Nominal values

CAD points

/4

IO

4-8

Data can be imported or exported in HOLOS using the
<Import/Export= function (NT). In the UX version the <import>
and <export> functions are separate.

-Import ———— ~Export
VDA

IGES IGES

I

NOM. VALUES ACT.VALUES
CAD points

XYZ-ASCII

i

Figure 4-3

This function is used to start the VDA postprocessor, in order to
import data from a VDA file into HOLOS.

This function is used to start the IGES postprocessor, in order to
import data from an IGES file into HOLOS.

This function is used to import nominal values which have
previously been exported from another model using the Export
function.

You can use this function to import CAD points into HOLOS. CAD
points are points that are contained in a VDA or IGES file. Points
that originate from a workpiece file are read directly into the
respective HOLOS model, but are also saved in a points file.

You can consequently import points from any file into an opened
HOLOS model.

Click on <Import/export file=-<CAD points>

A window containing all available CAD point files opens.
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Select a file and click on <Open=>.

&

The points contained in the file are imported into the opened
model.

UX peculiarities

For importing, the “Import = CAD points (local)* function is used
to import CAD points which have been transferred with the
workpiece geometry into a VDA or IGES file.

The “Import = CAD points (global)* function imports points which
have been transferred with the VDA or IGES file of another
workpiece.

In the dialog window individual points rather than point files are
displayed for selection.

XYZ-ASCII (NT) This function allows you to import points from a point list in HO-
LOS. A point list is an ASCII file which contains values for the point
coordinates x, y, z. The values can be separated by any information
separator. The only prerequisite is that all three coordinates are in a
line.

Click on <Import/export file=-<XYZ-ASCII>.

A window opens for selecting point lists.

w [0 w

Position the selection list on the directory in which the point lists are
located, select a file and click on <Open=>.

&

The points contained in the file are imported into the open model.
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4.8.2

4.9

4-10

Export
VDA (NT)

IGES (NT)

Nominal values

This function starts the VDA preprocessor in order to export data
from HOLOS into a VDAFS file.

This function starts the IGES preprocessor in order to export data
from HOLOS into an IGES file.

NOTE

Models that have been generated from a VDAFS file cannot be
exported into an IGES file, and models that have been generated
from an IGES file cannot be exported into a VDA file. To do this,
different surface elements would require conversions that cannot
currently be executed.

This function allows you to export the nominal values of a model.
You can then read the exported nominal values into another model
using the <Import> function.

Check VDA file (UX)

The <check VDA file= function allows you to check VDA files for
conformity with the VDAFS 2.0 interface format. However, in the
present program version, only the line length of 80 characters is
checked. The result is given in the status line.

A dialog window opens for selecting the VDA file.
a The function of the selection window is described in detalil in
Chap. 1.9.5.
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HOLOS V. 1.75

Data management

Holos I

Areyou sure you wish to
exit HOLOS?

Figure 4-4
You can exit a current working session using this function.

If not all internally stored data have been saved to the hard disk
during a working session (manually probed measuring points), you
must answer the query as to whether you want to save the data or
not, in a window which appears on the screen.

Holos I

&Do you want to save previously unsaved data?

Figure 4-5
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5 Model Management

HOLOS V. 1.75

This chapter describes the functions in the <Model> menu>. The
functions are concerned with the management of models. A model
is understood to mean the description of a workpiece. A model can
consist of curves, surfaces, faces etc.

The main <Model> function is sub-divided into the following
functions:

New model (NT) / Generate model (UX)
Open model (NT) / Load model (UX)
Delete model

Save model (NT)

Close model

Copy model

Rename model

Add model

Compare model

Information on model

The Delete model function is only available if no model is located in
the HOLOS main memory.

The HT-Navigator is available in the NT version for simple model
management. It is automatically installed and registered with the
programs during installation.
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5.1 New model (NT) / Generate model (UX)

The <New model> (NT) or <Generate model> (UX) function
allows you to create a new model. Through this function, the
system is initialized to accept a new model.

After calling up the function, an input window appears.

2y

In order to set up the model, enter a model name and click on
<New= (NT) or <OK> (UX).

@

HOLQOS is now ready to accept data for the new model.

5.2 Open model (NT) / Load model (UX)

The <Open model> (NT) or <Load model> (UX) function allows
you to load a model saved on the hard disk into the main memory
and hence into the graphic window. All of the currently existing
models will be displayed for selection of the model.

Preview:

Look in: i{j model ;j il E?
_IModeiData ¥ 3_Teie.mod

# 0 Unitech_|GS.mod ¥ £984_et |GS.mad
% 00000, mod #F 707vdad mod

% (Ea115417.mod b ess.mod
% 1411, mod #F BREE.mo
7 22469251 mod # b mod
I |
File name: |822?mess.mod Open I
File type: | mod i Cancel

Figure 5-1

™ Select the relevant model by clicking on the model name with the
left mouse button. Then click on <Open> (NT) or <OK=> (UX).
If the model has already been loaded once and a preview has been
generated, you will see a graphic representation of the model in the
preview window.

Q{> The model will be loaded with the same graphic settings that it had
when it was saved.
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5.3 Delete model

With the <Delete model> function you delete a model from the
hard disk. For selection of the model, all existing models are
displayed in a window.

/4

Select the relevant model by clicking on the model name with the
left mouse button. Then click on <Delete>.

The selected model will not actually be deleted until after you have
positively confirmed your action in a safety-check query put to you
by the program.

Do you really want to delete the model:
N
D:\Holos-NT\daten\model\822.mod?

i0

Figure 5-2

™ Click on <Yes> (NT) or <OK=> (UX), if you wish to delete the
model.

54 Save model and save model under (NT)

Using the <Save model> function you can save a loaded model
when changes have been made to the structure of the model.
Normally changes are saved automatically by HOLOS. However, the
point in time at which changes are saved depends upon the setting
in the system parameters.

If you wish to save data independently of this setting, you can do
this by clicking on the <Save model> function.

With “Save as” you can save the model information as well as
parameters and groups under a new name and/or another
directory. Measuring jobs and regular geometries etc. will not be
saved! — To do this use the “Copy” function!
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5.5

5.6

5.7

5-4

Close model

Copy model

N
S

With the <Close model> function, the currently active model will
be removed from the main memory and thus also from the graphic
window.

With the <Copy model> function you copy the model that
currently exists in the main memory and file it away on the hard
disk under another name. To file away the copied model, you need
to enter a name for the model.

New modél riame I822?mess

Model path |D:\Hnlos-NT\daten\mndel\ _l

" Cancel |

Figure 5-3

Enter the name of the model under which the copy of the model is
to be saved.

Enter a directory name under which the copy of the model is to be
saved (this is only necessary if the copy of the model is to be saved
under another directory).

Click on <OK=> in order to copy the model.

A copy of the model is saved under the entered name.

Rename model

With the <Rename model> function you assign a new name to an
opened model.

New model name |322?_‘|h-.ess

OK I Cancel I

Figure 5-4

Enter the new name for the model.
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™ Click on <OK=> in order to accept the new name.

5.8 Add model

Using this function you can add a further model to an opened
model. This allows you to combine different parts of a model into a
whole model.

After selecting the function you will obtain the model selection list:

™ select the relevant model by clicking on the model name with the
left mouse button. Then click on <Open=> (NT) or <OK=> (UX).

If the model has already been loaded once and a preview has been
generated, you will see a graphic representation of the model in the
preview window.

Q{> The model is loaded and added to the already opened model.

5.9 Compare model

The <Compare model> function allows you to compare the
modification status of different models that are saved for HOLOS.

If HOLOS is able to establish changes to the surface description, the
relevant areas are marked in color.

Lookin: iiﬁimodel :jgip? Preview:

(1 ModelData % 3 Telle.mad

' 0_Unitech |G5.mod #7 6334 et 1GS.mod
% 00000.mod 7 707dad.mod

%5 0615417, mod
% 1411 mad g
i 22459251.mod #7 8856.mod

File name: [3227_Tmess.mod Open I
File type: [Holos Madell .mad] =l e |
—

Figure 5-5

™ Select the relevant model by clicking on the model name with the
left mouse button. Then click on <Open=>(NT) or <OK=> (UX).

The following query appears:
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Holos I

&,

* Adapt normal to the comparison model?

Figure 5-6

™M Clickon <Yes=>, if the orientation of the surfaces (the normal
vectors of the surfaces) is to be adapted to the orientation of the
surfaces of the comparison model.

or
click on <No>, if no adaptation is to occur.
Q{) HOLOS now performs the calculations required to compare the two

models. The result is displayed on the screen with the surface
descriptions in different colors.

Figure 5-7, Modified surface descriptions
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With the <Archive model> function you can archive and save
HOLOS models.

=] HOLOS—ARCHIV [-]1O0
File

HOLOS—-ARCHIV

16.12.1999 20:59:26

ModellFiler: Archiv—Filter:
|/usersjhnlns/daten[mndeu’mf | |,’ /holos/ /archive/Archiva/# |
Modell=Verzeichnisse HOLOS-Modelle Archiv=Verzeichnisse

[Jusers holos/datenfarchive] Archiva]. 00_FACE_ISO_TEST
. Jusersfholos/datenfarchive/ Archiv2/.. MOD1
'000_TEST 000_TEST MOD2_ARCHIV_TES'
[00_BEZIER_TEST 00_BEZIER_TEST MOD4
'00_FACE_ISO_TEST [00_FACE_I50_TEST dir.info
'00_LoTUS 00_LOTUS
'0_INvERT O_INVERT
"1188_3d_I6S 1188_3d_1GS
H I B E I B EL B E——— TP
HOLOS-Modell = Archiv=
[ #userswotos/datenmodelson_Face iso_tesy | |[ [#usersinotostaatentarchivesarchivarmopa_arciv_tesi |
|Mndellarchivieren| | Update | |MndeIIVnrschau | | Modell Lisschen | |Daamhiviemn| | Update | |Umhanennen| | Lischen |

Hodell-Information fir: fusers/holos/dsten/model/

Hodell  erzew gt | Frchiv-Yerzeichnis Nawe  erzey gt | Tape Tape-ID | gelosche

©4_FACE_LS0_TEST | fusers/holes/daten/archive/firchiv2/ B8_FACE_ISO_TEST 16.12.1339 | |

Archiv=Information drucken|

Figure 5-9, HOLOS ARCHIVE

The left column shows the currently set model directory. You can
switch to other directories by clicking on the directory name.
The right window shows the currently set archive directory.

Archive directories can be located on any computer in the network,
but the hard disk of the network computer must be connected to
the HOLOS computer (mount command). Archive directories must
be previously set up at the corresponding location. Contact your
system administrator for further details.
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5.10.1 Archive model

N

Select a model and click on <Archive model=.

With "Preview" you can view the model beforehand, if it has been
generated with HOLOS via the "Admin" menu. An input window for
an archive name is displayed.

Enter a name or maintain the suggested name, which always
corresponds with the selected model.

Archive the model with <OK>. If an archive with the same name
already exists, an error message will appear. Otherwise, a window
to recheck all names and directories is displayed:

=| HOLOS ARCHIVE

Model directory: /users/holos/daten/model/

Model name :00_FACE_ISO_TEST

Archive directory: /users/holos/daten/archive/Archiv2/
Archive name :00 FACE_ISO _TEST

Store model in archive?

Yes No~

Figure 5-10, Store model

If you click <Yes> the model will be stored in the set archive
directory. Information about the transfer is stored in a directory-
dependent file.

Models that are no longer required are deleted with "Delete model".
With "Update" you can update the list of models.
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5.10.2 Retrieve model from archive

™ Select an archive and click on <Dearchive>.
An input window for a model name is displayed.
N/

Enter a name or maintain the suggested name, which always
corresponds to the selected archive.

Dearchive the model with <OK=>.

If a model with the same name already exists, an error message
appears. Otherwise, a window to recheck all names and directories
is displayed:

=| HOLOS ARCHIVE

Archive directory: /users/holos/daten/archive/Archiv2
Archive name  : MOD2_ARCHIV_TEST

Model directory: /users/holos/daten/model/

Model name : MOD2_ARCHIV_TEST

Unpack archive to model directory?

Yes No

Figure 5-11, Unpack archive

™M you click <Yes> the model is retrieved from the archive directory
into the specified model directory and can be processed with
HOLOS again. Information about the dearchiving is stored in a
directory-dependent file.
Archives that are no longer required are deleted with "Delete".

™ "Rename” opens an input window, in which you can enter a new
name for the currently selected archive.

"Update" updates the archive list.
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5.10.3 Store models and archives on DAT tape

™M Select a model or archive and then click on the floppy disk symbol
on the corresponding page of the archive window. A query will be
made as to whether the model/archive is to be transferred.

™ Click on <Yes> to store the model/archive on DAT tape.
An input window for the DAT tape parameters is displayed:
=] HOLOS ARCHIVE '
Parameter DAT—Tape
DAT=Devive: {dervdaf
Tape—ID: Tapa—Hr. §
B New archive ?
I I Ok ”CIose
Figure 5-12, Unpack archive
DAT device Enter the name of the device file under which the DAT drive is
installed on your computer — generally, /dev/dat.
Tape ID Enter an identification for the tape, e.g. a simple character string
with which the tape is tagged.
New archive This option creates a new archive on the DAT tape.

Caution:
All existing data on the DAT tape will be overwritten and will no
longer be able to be restored.

If you wish to append your data to existing data on the DAT tape,
this option must not be selected!
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5.10.4 Information on model and archive directories

During the various actions, information is stored in a directory-
dependent file.

Information about a model or an archive directory is obtained by
clicking on the question mark on the corresponding page of the
window.

The files contain the following information:

Model directory:

Model information for:  / ‘users/helos/daten/models

Model created | Archive directory Name created | Tap= Tap=-10 | deleted
BE_FACE_IS0_TEST fuserssholesd datens archive/ArchivZd BA_FACE_ISO_TEST 16.12.1333
888 _TEST fuserssholesddatens archive/ArchivZd BBA_TEST 16.12.1333
Model Model nhame
Created Date on which the model was created, if it has been generated from an archive
Archive directory Name of the archive directory in which the model has been stored
Name Archive name, under which the model has been stored
Created Date on which the archive was created
Tape Date of storage on DAT tape.
Tape ID For storing registered ID of the DAT tape.
Deleted Date on which the deleted model was deleted

Archive directory:

Archive information for: /cars/ho los/datensarchivesfrchivas

Archive created | Model directory Name created | Tape Tape-10 | deleted
dir.info B3.11.1333 123
HOD4 A3.11.1333 | Ausers/holos/daten/ARCHIY_TEST/ HOD4 B3.11.1333 15.11.1333 Archivdatei Atmp/TT_ARCHIY
HODZ_ARCHIY_TEST 83.11.1999 | uzers/holos/daten/ARCHIY_TEST/ HODZ B3.11.1933 FAus lagerungsdatei 2
HOD1 15.11.1333 | Fusers/holos/daten/ARCHIY_TEST/ HMODZ
BA_FACE_ISO_TEST 16.12.1993 | Auzerz/holoz/daten/mode 1/ BE_FACE_ISO_TEST
Archive Archive name
Created Date on which the archive was created
Model directory Name of the model directory into which a model has been dearchived
Name Model name, under which the model has been dearchived
Created Date on which the model was dearchived
Tape Date of storage on DAT tape.
Tape ID For storing registered ID of DAT tape.
Deleted Date on which deleted archive was deleted
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5.11 Model information

With the <Model information> function you can obtain various
information about the model loaded in the main memory, e.g. the
number of different objects and whether or not they are masked.

Model 8227ness - | nformation :J
No. of surfaces : 73
No. of patches : 184
No. of curves : 383
No. of faces : 72
4 ;.I_‘

OK l Print

Figure 5-8
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6 Manual Measurement

HOLOS V. 1.75

This chapter describes the manual measurement functions that are
available with HOLOS.

HOLOS contains functions for various manual measuring
procedures:

Measurement of shape deviations on surfaces (patch
identification)

Edge measurement (trimming measurement)
Alignment

Digitization (the functions for digitization are only contained in
the Digitization option)

By means of the <Manual> function you can manage and
further process measured points obtained by manual probing.

The respective menu entries can only be activated if the relevant
point information is available after manual probing.
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6.1

6.1.1

6-2

Patch identification

Manual probing

The main <Patch ident> function is sub-divided into the following
functions:

Save probing points
Delete probing points
Display probing points
Display deviation window
3D best fit

Measurement record
Chromatic coordinates
Display values large

For a known model, it is possible to manually probe the workpiece
at any time, and without the use of any special function.

A manual probing triggers a number of actions within the program:

A search is made in a defined search area around the probing
point for a patch of the model on which the probing point is
located (“Patch identification”). The search area is set using the
<Patch ident> parameter function.

If a patch is found, the probing point will be graphically
represented in the form of a probe. Its deviation from the
nominal point will be displayed immediately. Adjustments are
made to how the deviation is represented via the <Graphics>
parameter function.
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Figure 6-1

In addition to the graphic representation of the deviation, a
window will appear, displaying the coordinates of the point and
its deviation relative to the currently defined tolerance range

(see Fig. 6-2).
Upper tolerance = I, 1088 mm
Lower tolerance = 4}, 1088 mm
- e I N
Fin -0.0893
R 10 a1k oo L3 L
Fyn I =0,
Distance: 0.0894 Delete point
Fz- I 0.0000 ’
Figure 6-2
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6.1.2

6.1.3

6.1.4

6.1.5

6-4

Save probing points

The <Save points> (NT) or <Save probing points> (UX) function
saves on the hard disk all the points in the buffer which have been
manually probed up until now. Two files are created in this process:

Actual values file:  contains the probing points
Nominal values file: contains the surface points found as a

result of a perpendicular projection of the
probing points on the surface.

The file names will be assigned automatically or can be defined by
you, if you have activated the relevant file storage option in the
system parameters.

The selected points stored can be called up for analysis or for a CNC
measuring run.

If after saving you probe further points, these will begin again with
point no. 1 and will, when saved, be put into a new file.

Delete probing points

The <Delete points> (NT) or <Delete probing points> (UX)
function deletes all probing points that are currently held in the
buffer. Probing points that are saved in files will not be deleted.

Display points (NT)

The <Display points> function allows you to re-activate the display
of deviations for manually probed points if you have switched this
off, e.g. by pressing <Clear> in the graphic menu bar.

Display deviation window

To display the deviation distribution, you can open a window in
which you can manage the manually probed points. You can view
the values of individual points from the point list and delete
individual points from the list if required.

HolosO6a.doc 01.00



HOLOS Operating Manual

Manual measurement

Upper tolerancei 0.1 000
Lower tolerance i'U-'I 0o

Element: iSHFS
Point no.: I? ﬁl il _}l ﬂ

Fu= [ 1558
Fy= [ oosss
Fo= [ oo

Distance: | -1.9638
i Close I Update | Delete |I"Values large

Figure 6-3
Function Meaning
Point no. Jump to a point by entering the point number

|< <and > >| Go through the points step-by-step
Update The graphic display is refreshed
Delete point The current point is deleted

6.1.6 3D best fit

The <3D best fit> function carries out a best fit of the workpiece
using the manual probing points that are currently held in the

buffer.
L A precise description of this function can be found in Chap
9.4.
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6.1.7

6.1.8

Display measuring record

The <Measuring record> function allows you to create a
measuring record that contains all manually probed points and
their deviations. The output device for the measuring record
depends on the setting in the parameter function <Measuring
record>.

[0 SeeChap. 13.10

The structure of the measuring record is identical to that in the
<Evaluation> menu and dependent on the currently set measuring
record type.

L3 SeeChap. 9.5

Chromatic coordinates

This function allows you to activate the display of deviations in
chromatic coordinates, whereby all manually probed points that are
currently located in the HOLOS main memory are taken into
account in the deviation display.

Further information on displaying deviations with chromatic
coordinates can be found in the <Evaluation> chapter.

B  0.1500 mm
AR mm - 0.7 500 mm

00500 mm - 0.7 000 mm

-0L0%00 mm - 00500 mm

-1.1000 mm - -0.05%00 mm
I 0.1500 mm - -0.1 000 mm
B < -0.1500 mm

Figure 6-4, Display of deviations with chromatic coordinates
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If you have to work further away from your screen, especially in the
case of larger coordinate measuring machines, it is relatively difficult
to identify the measuring results on the screen.

By using the <Values large> switch, you can enlarge the function
display of the measurement results output.

The <Values large> switch in the deviation distribution window
has the same effect.

You can select whether actual or nominal values or the deviations

are to be displayed in the individual axes. The absolute difference

“D*“ is always output at the same time.

1.0610

 Niimedt

X

ol

L LT e

-40.0000

-0.0000
-1.0610

I farad
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Figure 6-5
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0610
0000
0000
0610

6-7



HOLOS Operating Manual

Manual measurement

6.2 Edge measurement

The edge measurement function is used for the measurement of
deviations in the edges of a workpiece.

NOTE

It is advisable to select the vectorial form of representation since in
this form, the directions will also be displayed.

, Surface normal in point on
edge curve of surface
'j Distance Mathematically
Tangenual plane
“described surface
Alignment J

Edge point of surface

Point of contact

~.Act curve

Nom“curve

Orthogonal on point
on edge curve

Tangent in point
on edge curve

Figure 6-6
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Measuring sequence

Prerequisite

Before manually probing edge points, you must activate the edge
measurement mode in the UMESS option, CADLINK (MAN-MES
button).

If you use HOLOS functions for aligning the workpiece (assignment
of probing points), the corresponding axis selection must be
defined in UMESS if the coordinate axes of the workpiece
coordinate system do not agree with the axes of the machine
coordinate system.

If the position of the coordinate axes is not correctly defined, then
HOLOS will have an incorrect probing direction during manual
probing and will therefore not be able to correctly define the
workpiece edge.

1. Probing on the edge.

2. Determination of the point on the surface’s edge curve.

3. Projection of the probe midpoint in the tangential plane of the
point on the edge curve.

4. Probe radius correction in the direction of the orthogonal of the
point on the edge curve.

5. Determination of the distance between the point of contact
projected in the tangential plane and the point on the edge
curve.

The deviations are displayed in a similar manner to the description
of the <Patch identification>function.

Functions and operation

HOLOS V. 1.75

All functions and forms of representation are identical to the
<Patch ident> function.

If you wish to directly allocate a measuring point to a geometric
element (SURF or FACE), you must expressly select this element. No
other elements are taken into consideration in the evaluation.

If you have not selected an element, HOLOS itself identifies the
nearest element and calculates the deviation for it.
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6.3 Alignment

With the <Alignment> function you can use manually probed
alignment points to align your workpiece.

A precondition for this is that the manual measurement has been

reset to <Alignment points> in the UMESS option CADLINK. You

set this mode via the <MAN MES=>function in the CADLINK menu
bar.

With other measuring software packages, you must define the type
of the manually probed points in HOLOS. Information regarding
this is contained in the next chapter.

When you probe alignment points on the workpiece, these are
graphically displayed on screen in HOLOS with numbering in the
order of their probing. You can switch the graphical display of the
alignment points on or off in the display parameter page in the left-
hand graphics menu bar.

LIV

LIN
LN

1
u

Figure 6-7
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Manual measurement

Clamp the workpiece to the coordinate measuring device base plate
so that the direction of its axes roughly corresponds to the direction
of the axes of the coordinate measuring device.

If this is not possible, you must define an appropriate axis selection
in UMESS-UX.

Probe points on the workpiece whose positions you can identify on
the workpiece.

Using the functions described below, you can assign these points to
defined positions on the workpiece, and determine the alignment
of the workpiece on the coordinate measuring machine.

After calculating the alignment, the transformation specification
can be transferred to the relevant measuring software. The
manually probed points are transformed into this new coordinate
system.

The newly defined coordinate system is now defined in the
measuring software. Subsequent probings produce points in the
new coordinate system.

In order to permanently preserve the new workpiece coordinate
system, you must save it using the relevant functions available in
the measuring software.

The main <Alignment> function is divided into the following
functions:

Assign alignment points
Correction

Delete assignment
Delete alignment points

Calculate alignment
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6.3.1  Assign alignment points

The <Assign Alignment points> function allows you to assign
manually probed alignment points to a position on the workpiece.
Therefore, probe the positions on the workpiece surface that you
can easily identify in the graphic display in HOLOS.

™ Click on the <Assign alignment points> function.

The message ”Select point” appears in the status line. Go into the
mode for selecting an alignment point.

™ selectan alignment point.

The selected point is color-marked. The message “Assign surface”
appears in the status line, and you go into the mode for defining
the position on a surface of the workpiece.

™ Click with the left mouse button on the appropriate position on the
workpiece surface.

The assignment to a position on the workpiece is graphically

displayed by a connecting line between the selected alignment
point and a point on the workpiece.
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18
LTS

2
]

Figure 6-8

The display of the normal direction on the selected surface is also
shown.

If the surface orientation is incorrectly defined, you must rotate the
orientation so that the probe radius correction can be correctly
calculated.

After assignment to a position on the workpiece surface, return to
the mode for selecting an alignment point and proceed with the
next assignment.

The <Correction> function deletes the most recently defined
assignment of an alignment point to a position on the workpiece
surface.

Delete assignments

6.3.2 Correction
6.3.3
HOLOS V. 1.75

The <Delete assignments> function deletes all assignments of
alignment points.
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6.3.4 Delete alignment points

The <Delete alignment points> function deletes all manually
probed alignment points.

NOTE

With this function the alignment points are removed from the
system and cannot be restored.

If you only want to remove alignment points from the graphic
display, you can do this via the graphic display parameter page.
N See Chap. 13.1, ”Graphic display parameters”

6.3.5 Calculate alignment

After you have defined the necessary assignments, you can calculate
the transformation specification for a new workpiece coordinate
system.

The definition of the degrees of freedom for the best fit of the
coordinate system is carried out via the 3D best fit parameters.

M Translation in X
M Translation in Y
M Translation in z
M Rotation around X-axis
M Rotation around Y-axis
¥ Rotation around Z-axis

Cancel |

Figure 6-9

For a complete best fit, in which all degrees of freedom (i.e.
translational and rotational) are to be taken into account, you must
define at least three alignment points.

However, a minimum of four points, not located on a plane or in a
straight line, is recommended.

If you carry out the calculation with less than three points, only the
translational portions are taken into account for the calculation.
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A message is displayed on screen, that the rotational portions have
not been taken into account.
No. of points < 3: Rotation blocked
Figure 6-10
After the calculation, a window appears in which the results of the

calculation are displayed.

HOLOS - 3D-best fit =

Nb. of fitted points=1

Angl e of rotation:

Wx) = 0.000
Wy) = 0.000
Wz) = 0.000

Transl ati on vector:

T(x) = 1000. 3079
T(y) = 8.1725
T(z) = 20.6994

2
4 | »

Close | Print |

Figure 6-11

™ 7o transfer the transformation specification and the definition of
the new workpiece coordinate system into the measuring software,
you must answer <YES> to the query about the transfer of the
transformation matrix.

{ | Transfer transformation matrix for correction of workpiece
* position ?

Figure 6-12
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NOTE

Ensure that the connection to the measuring software is activated,
as the alignment points are transformed into the new workpiece
coordinate system immediately after transfer of the transformation
matrix.

6.4 Manual point input (NT)

When working with UMESS-UX measuring software, you can
directly set which type of measurement is to be performed, in the
CADLINK option. In this case, no further actions are necessary.

When working with other measuring software packages (Calypso,
SCANMAX or UMESS 300), you must define in which mode HOLOS
is to process manually probed points.

Patch identification In this mode, manually probed points are treated as surface

points and evaluated accordingly.

Edge measurement In this mode, points for trimming measurement are processed.

Alignment

Manually probed points are adopted as alignment points and
can be assigned to the surface description in order to align the
workpiece.

Digitization point  In this mode, HOLOS treats the relevant points as digitization

points which can be further processed for the generation of
curves and surfaces.

The digitization functions are only available if the Digitization
option is installed on your system.

Intermediate pos. If you are using Calypso or U-Mess-Unix, the current probe

6-16

position can be displayed during travel.
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6.5 Continue manual run (NT)

Manual runs for surface or edge measurement can be continued in
a later HOLOS session.

Normally, manual runs are re-defined if the points of a manual
measurement have been saved as a measuring run via the <Save
points> function.

If, however, further points are added to a measuring run, a saved
manual run can be reloaded into the main memory.

6.5.1 Patch identification

™ Click on the <Patch identification=> function, if you wish to
continue a manual run for surface measurement.

You will obtain a list of all manually probed measuring runs.
™ Click on the relevant run and then on <Open>.

té{> The points are loaded into the main memory and can be further
processed as described in the manual measurement function.

6.5.2 Edge measurement

™ click on the <Edge measurement> function, if you wish to
continue a manual run for edge measurement.

You will obtain a list of all manually probed measuring runs.

Click on the relevant run and then on <Open=>.

¢ w0

The points are loaded into the main memory and can be further
processed as described in the manual measurement function.
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7 Measurement of Free Form Surfaces

HOLOS V. 1.75

This chapter describes the functions of the <Measurement> menu.
The functions are used in CNC operation for the measurement and

inspection of known freeform surfaces (i.e. surfaces for which a
description is already available).

The measurement of freeform surfaces comprises the following
operating steps:

interactive definition of measuring runs on the screen

execution of measuring run in CNC operation

The main <Measurement> function is sub-divided into the
following functions:

Define measuring run

Start measuring run

Display measuring run (NT) / Display nominal values (UX)
Cancel measuring run

Simulate measuring run

Edit nominal values (NT)

Prerequisite

The functions of the <Measurement> menu are only suitable for
CNC operation and only available if the CNC version of HOLOS has

been installed on your system!

A surface description must already exist, i.e.
- either an imported VDA file
- or surfaces generated in HOLOS-NT
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7.1

7-2

Define measuring run

Using the subfunctions of the <Define measuring run> function,
you can generate various types of measuring runs interactively on
the screen.

Grid

Curve (NT)

Line

Plane/workpiece section

Raster

0.5 points

Parallel curve (UX)

Regular geometry

Measuring points

Edge points

CAD point (UX)

CAD points - Measuring points (NT)

CAD points - Edge points

Contour

Corner point

Net point/Net section

Scan line (in UX only with UMESS-UX)

Scan zone (in UX only with UMESS-UX)

Start last measuring run

Scanning according to nominal value (in UX only with UMESS-

UX)

The nominal points of a measuring run are displayed as arrows in
the normal direction to the surface. Arrows are shown in the color
of the selected probe.

NOTE

With imported VDA data it can happen that the surface normals
point into the workpiece. If you define measuring runs on these
surfaces, the probing direction will lead to a collision.

Therefore, check the orientation of the surfaces beforehand and if
necessary invert them (with the <Objects - Analysis> and
<Objects - Rotate orientation> functions).
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You can generate a points grid either on a single object (surface,
face, patch) or on a group of objects. Before the generation of the
points grid you must, in any case, select the objects either
individually or combined together in a group.

The points grid is then generated for each surface and saved as a
separate measuring run. The active probe with which the grid is to
be measured is also saved at the same time.

The points grid is regularly distributed in the U and V directions
over each surface (boundary included).

Figure 7-1

You can obtain a display of the U and V direction with the
<Objects - Analysis> function.

NOTE

If a grid is generated on a surface that is bounded by a FACE
element, only those measured points that lie within the FACE will
be considered.
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Purpose of the function

With this function you can check a surface up to 100%.

A regular grid is an ideal basis, although not a precondition, for a
chromatic evaluation of the surface.

Using the actual values of a grid you can calculate a new surface
using the <Grid -> Surface> function.
(Digitization option).

Operation
™ First of all, combine into a group all the objects that are to be
measured -> the objects are marked in color.
™ Click on the <Grid> function.
A window opens for entering grid points.
No. of points in U-direction !|4 :':J‘I
No. of points in V-direction . I4 j
Ok, I Cancel |
Figure 7-2
™ Click on the arrows (up or down) next to the input field (NT). Or
click on one of the numbers in the number field (UX).
The number will be transferred to the input field.
Or:
™ Enter the number directly into the input field.
™ Cconfirm the entry with <OK=>.
The defined grids will be displayed on the screen in the color of the

active probe. The status line gives the names of the measuring runs.
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7.1.2  Curve (NT)

Using this function, you can define measuring points on curves.
However, the prerequisite for this is that the points on the curve
can be projected onto a surface.

/4

Select a curve on which measuring points are to be defined.

A window opens for entering the curve points.
No.ofcurvepoinis i
] cancel |
Figure 7-3
™ Enter the number of points in the input field.
™ confirm the entry with <OK>.
Provided the points could be projected onto a surface, the defined

curve points are displayed on the screen in the color of the active
probe.

&

The measuring run is saved.

Figure 7-4
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7.1.3 Line

In the definition of a line, the workpiece is intersected by a plane
that results from the projection of the line on the workpiece.
Measured points are only placed on those objects that the observer
sees as lying “in front”. For highly-curved surfaces there is, under
certain circumstances, no clearly-defined point of intersection with
the surface. This results in measured points on surfaces that are
located further “behind”.

If measured points are required to lie only on specific objects,
combine these objects together into a group. The line will then be
projected solely onto this group. Measured points that lie outside
the group will not be considered. Gaps will develop on the screen.

No. of line points :I15
]| cancel I

Figure 7-5, Points generation with a constant distance on a line

One measuring run will be generated per line. It will be displayed
on the screen with arrows in the colors of the currently active
probe. The measuring run will be saved automatically.
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Operation

™ Click on the <Line> - <Specify number of points> function.

A window opens for entering the line points.

™ Enter the number directly into the entry field and confirm your entry
with <OK>.

™ Position the mouse on the starting point.

N\ Keeping the left mouse button pressed down, move the mouse
onto the target point.

™M Release the mouse button.

The line is drawn. The measured points will be displayed as arrows

in the color of the currently active probe.

<§Z

The measuring run is saved.

Curvature-dependent points generation on a line

Operation

™ Click on the <Line> - <Curvature dependent> function.

0

A window opens for entering further parameters.

max. angle change =

max. points distance = i1|:|
|5

i1 Cancel I

Figure 7-6

max. points distance
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7.1.4

This parameter controls the maximum distance between the
generated measured points, for cases where the criterion for
curvature- dependent generation is not satisfied.

max. angle change

nY wew

5

This parameter defines the value for the maximum angle change
after which a measured point is to be generated.

Accept the parameters by clicking on <OK=>.
Position the mouse on the starting point.

Keeping the left mouse button pressed down, move the mouse
onto the target point.

Release the mouse button.

The line is drawn. The measured points will be displayed as arrows
in the color of the currently active probe.

The measuring run is saved.

Plane / workpiece intersection

With the <Plane/workpiece intersection> function you can
generate measured points on a plane which cuts the workpiece in a
defined area.

The intersections can be generated with a defined number or with a
curvature-dependent number of measured points.

Definition of a constant number of points:

N

N

Click on the <Plane/workpiece intersection> - <Specify number of
points>.

A window opens for entering further parameters.

Enter the required number of points and confirm with <OK=>.

Definition of a curvature-dependent number of points:

HolosO7a.doc 01.00



HOLOS Operating Manual

Measurement of free form surfaces

™ Click on the <Plane/workpiece intersection > - <curvature-
dependent > function.
A window opens for entering the maximum points distance and the
maximum angle change.
max. points This parameter controls the maximum distance between the
distance: generated measured points, for cases where the criterion for
curvature-dependent generation is not satisfied.
max. angle This parameter defines the value for the maximum angle change
change: after which a measured point is to be generated.
UX: Nominal With this option you can save nominal values as a scanning line.
values as
scanning line

N\ Accept the parameters by clicking on <OK=>.

Define intersection plane

When the parameters for generating the measured points have
been defined, the intersection plane is established.

Enter plane points:

Pt.L: ||-54?‘.?‘44E |-?12.5305 |49|15052
Pt.2; “3?9.3995 I-?88.4201 |521.an33
Pt.3: ||-1DE.154E i-arau.uuuu lsuu.unuu

Projection plane

= Y/Z-plane

{~ X/Z-plane
™ X/Y-plane

{* General intersection plane

(nl's | Cancel |

Figure 7-7
The intersection plane is determined by two plane vectors:

The first plane vector results from the direction of a preselected
start point to a preselected end point on the plane intersection.
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7-10

N

The second plane vector results either from the direction vector on
the projection plane, in which both points lie, or from a specified
auxiliary point, if a general plane is defined.

If the intersection is defined in one of the three possible projection
displays, the direction vector on the respectively set projection plane
is accepted, if you are not working with a general plane.

If the intersection is defined in the perspective display, then the
plane into which the two points are to be projected must be
preselected.

First of all, define the projection plane for calculating the
intersection or press the < General intersection plane > switch , if
you wish to define the second plane vector via an auxiliary point.

Graphically interactive definition of plane points

NDw ww ww v

/4

In order to define the plane points in a graphically interactive
manner, you can either click with the left mouse button on points
on the workpiece surface or existing points which are graphically
displayed (CAD points, DIGIT points or points on scanning lines).

Click on <Pt.1:>, in order to determine the start point for the
intersection plane.

Then click on an existing point or a point on the workpiece surface.

Click on <Pt. 2:>, in order to determine the end point for the
intersection plane.

Then click on an existing point or a point on the workpiece surface.

Click on <Pt. 3:>, in order to determine an auxiliary point for the
plane definition , if you are defining a general plane.

Then click on an existing point or a point on the workpiece surface.
The start and end point, as well as the auxiliary point used to define
the plane, are displayed on the screen. The coordinates of the
selected points are displayed in the respective fields and can
subsequently be changed manually (see next section).

Click on <OK> to start calculation of the plane points.
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Q{> The points on the intersection plane are calculated.

Manual entry

The start, end and auxiliary points can also be specified by manual
entry, if the relevant coordinates are known.

The points to be entered (start and end point) must lie on the
workpiece surface. You can define the maximum permissible
distance of the points from the workpiece surface in the parameter
page <System parameters> as the “maximum distance during data
import”.

/4

Enter the coordinates of the points in the fields provided:
Pt. 1. Start point
Pt. 2: End point
Pt. 3: Aukxiliary point

When you have entered the coordinates, click on <Update>.
The points are adopted and displayed on the screen.
Click on <OK> to start calculation of the plane points

The points on the intersection plane are calculated.

D¢ w 0w

The calculated measured points are graphically displayed on the
screen and saved in a file as a measuring run.
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Figure 7-8

Correct surface orientation

The orientation of measured points on incorrectly oriented surfaces
can be corrected in the same manner as when generating measured
points on a line (system parameters, correct surface orientation).

The prerequisite for proper correction of the surface orientation is
that the orientation of the surface on which the start point of the
plane is defined (first measured point), is correct.

Plane/workpiece intersection with segmentation

The function for generating an intersection with segmentation
generates an intersection for a special type of evaluation.

In this case, segments are formed on the calculated intersection and
are divided into straight and curved pieces.

M inthe input window enter a value for the maximum curvature
change after which a new segment is to be generated.
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Then click on <OK> to define an intersection.
Define the intersection as described above.

The intersection is calculated.

FEw

After measuring, segmented intersections are evaluated explicitly as
intersections. (See Chapter 9.2 Evaluation of intersections)

IO

Only the points at the center of the respective segment are
evaluated and displayed.

{-0.5084 5 ]

/v#

{=B.B153[5
B.BEDL [4
Y ""‘"\H’M‘wu'\'
|3 YT 0.0832 3
{p.e095 1 | b3
Figure 7-9
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7.1.5

7-14

Raster

During the definition of a points raster the raster points are
projected from the image plane onto the workpiece. As a rule,
measured points will only be placed on those objects that the
observer sees as lying “in front”. For highly-curved surfaces there is,
under certain circumstances, no clearly-defined point of intersection
with the surface, which results in measured points on more distant
surfaces.

If measured points are required to lie only on specific objects, these

objects are collected together in a group. The raster points are then

projected solely onto these objects. Measured points that lie outside
are not considered.

Figure 7-10

The area that is to be rasterized is established by defining a
boundary rectangle. One measuring run is generated per raster and
displayed on the screen with arrows in the colors of the currently
active probe. The measuring run is saved automatically.

The number of raster points must be greater than 2 in each
direction!
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Purpose of the function

Operation

HOLOS V. 1.75

/4

i0

0

Since you determine the area for the raster yourself, it is therefore
possible for you to measure very specific and critical areas. In
comparison with the grid you can leave the border area of a surface
blank.

A regular raster is an ideal basis, although not a precondition, for a
chromatic evaluation of the surface.

Using the actual values of a raster you can calculate a new surface
using the <Grid -> Surface> function.

Click on the <Raster= function.

A window opens for entering raster pointsin the U and V directions.

No. of pointsin U = iE
No. of points in V = 15

i Cancel I

Figure 7-11

Enter the numbers directly into the input fields and confirm your
entries with <OK>.

Now you need to draw the border for the area that is to be
rasterized. Proceed as follows:

Click on the four corner points of the area with the mouse.

The fourth and first corners are joined up automatically. The area is
rasterized immediately. The raster points are displayed as arrows in
the color of the currently active probe.

The measuring run is saved.
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7.1.6 0.5 points

0.5 points are the mid-points of individual patches or surfaces (in
the parametersu = 0.5and v = 0.5).

Figure 7-12

The function for generating 0.5 points branches into three
subfunctions.

Function Meaning

<Group>  Measured points are only generated on the selected
group.

<Surfaces= Measured points are generated on all surfaces of the
model.

<Patches> Measured points are generated on all patches of the
model.

In the case of surfaces which are limited by FACE elements,
measured points are only accepted if they lie within the FACE.
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NOTE

When departing 0.5-points, the coordinate measuring machine
does not move in a meandering fashion, as e.g. with a grid, but
dependent on the sequence of the defined points.

In highly-curved areas there is therefore a risk of collision!

Select the areas accordingly, or move the coordinate measuring
machine into the clearance plane after each point (set in the
measuring run parameters, Chap. 13.5).

Click on the <0.5 points> function and then <Group>,
<Surfaces> or <Patches>.

The measured points are displayed as arrows in the color of the
active probe.

The measuring run is saved automatically.

7.1.7  Parallel curve (UX)

Operation

HOLOS V. 1.75

IO

This function is used to measure parallel to surface boundaries .

Due to the potential risk of collision, it is not always possible to
measure directly on the surface boundaries. Therefore, you must
generate measuring points parallel to the surface boundaries (offset
curve).

Surface boundaries are the edges of surfaces and patches or the
boundary curves of trimmed surfaces (FACES).

The generation of measuring points can either occur with a preset
number of measured points or dependent on curvature.

Select the function <Define measuring run>-<Parallel curve> and
then either <Specify number of points> or <curvature-
dependent>.

When you click on the function with the left mouse button, an
input window opens for defining the following parameters:
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= General parallel curve

Offset = | Filter

I Ok ”CIose ” Help

Figure 7-13

Offset The offset denotes the distance of the parallel curve from the
surface boundary.

Filter The entire parallel curve is always generated on a selected surface.
When the filter is active, the “inner* points are eliminated.

with filter without filter

Figure 7-14

™ Accept the parameters by clicking on <OK=>.

The parallel curve is generated on the previously selected surface.

™ Define the area of the graphically represented parallel curve, on
which measuring points are to be generated, by clicking on a start
and an end point on the parallel curve. If the start and end point
are identical, measuring points will be generated for the entire
parallel curve.

The defined area is marked in contrasting color.

NOTE

If you have inadvertently defined the “wrong” area, switch the
order of the start and end point.

Q{> As soon as the area is defined by its limit points, a dialog window
appears for point generation.
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Point generation with constant distance on a line

™ Select the function <Parallel curve> - <Specify number of points>.
A window opens for entering the number of line points.

™ Enter the number of points and confirm with <OK>.

Curvature-dependent point generation on a line

™ select the function <Parallel curve=>-<<curvature-dependent>.

A window opens for entering the parameters

max. points distance = Fju_uu | |save |
display
max. angular distance = Fﬁ.DD | [_I
| Ok ”close ” help
Figure 7-15

max. points This parameter controls the maximum distance between the

distance: generated measuring points, for cases where the criterion for
curvature-dependent generation is not satisfied.

max. angle This parameter defines the value for the maximum angle change

change: after which a measuring point is to be generated.

save The generated measuring points are stored internally in a table.
These measuring points are saved as a measuring run in a file using
the <Save> function. When points are next generateda new
measuring run is defined.

display If the content of the graphic window has been deleted (clear), you
can use this function to display all points in the internal memory for
parallel curves.
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delete

correct
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7-20

All measuring points on parallel curves present in the internal
memory are eliminated.

You can delete individual measuring points using the Correct key.
Each press of the key removes the last measuring point respectively.

defined area

—_—— e e = -

surface edge

Figure 7-16

Enter the appropriate values or select a function and confirm your
selection with <OK>.

The function for generating measuring points on the defined area
boundary is activated.
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7.1.8 Regular geometry

Operation

HOLOS V. 1.75

N
N

&

Measuring runs for regular geometry elements are generated via
the function for measuring regular geometries.

Prerequisite

It is a prerequisite for automatic measurement of regular
geometries that the elements are described as freeform
geometries in HOLOS. Regular geometries can either be adopted
via the IGES interface of CAD systems or generated via the
functions of the Digitization option/CAD functions.

Measuring procedures for automatic measurement are available for
the following regular geometry elements:

Circle

Slot

Rectangular hole

Cylinder

Cone

After measurement and in subsequent evaluations, the measuring
points are automatically evaluated as regular geometry elements.

Select the <Define measuring run>-<Regular geometries>
functions in the <Measurement> menu.

First of all, select a surface element that describes the required
geometry element.
Then define the parameters.

LAl The parameters for the various regular geometry elements
are described below.

Confirm your entries with <OK=>.

The measuring run is saved.
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Measuring a circle

% First select a surface element that describes a circle. Then define the
parameters for circle measurement.

No.of points =
Edge offset =
I Cancel
Figure 7-17
No. of points Enter the number of points that are to be measured on the circle.
Edge offset Specify a value for the edge offset if the points on the circle are not

to be probed directly on a workpiece edge. The probe points are
then moved downwards by this amount.

Measuring a slot

% First select a surface element that describes a slot. Then define the
parameters for measuring the slot.

No. of points = |1EI
Edge offset = |IJ
Cancel l
Figure 7-18
No. of points Enter the number of points that are to be measured on the slot.
Edge offset Specify a value for the edge offset here, if the points on the slot are

not to be probed directly on the workpiece edge. The probe points
are then moved downwards by this amount.
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Measuring a rectangular hole

™ First select a surface element that describes a rectangular hole. Then
define the parameters for measuring the rectangular hole.

| l l «— No. of points = IB
|, +—| Edge offset = IU
T T Corner offset = |2.5

Figure 7-19

No. of points Enter the number of points that are to be measured on the
rectangular hole.

Edge offset Specify a value for the edge offset, if the points on the rectangular
hole are not to be probed directly on a workpiece edge. The probe
points are then moved downwards by this amount.

Corner offset Points in the corner of a rectangular hole cannot be probed. Enter a
value for the corner offset. The input value must be greater than
the radius of the probe used.
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Measuring a cylinder

™ First select a surface element that describes a cylinder. Then define
the parameters for measuring the cylinder.

g No. of points = 14

ps |
No. sections = 13
+ Distance (d) = !I:I

d
4

Figure 7-20

No. of points Enter the number of points that are to be measured on the
cylinder.

No. of sections  Enter the number of sections that are to be measured on the
cylinder.
If only one section is defined, the cylinder is measured and
evaluated as a circle.

Distance Enter a value for the distance which the probe points are to have
from the upper and lower cylinder edge.
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Measuring a cone

1

No. of points

No. of sections

Distance

First select a surface element that describes a cone. Then define the
parameters for cone measurement.

. T

d . l4
No. of points =
1 P
No. of sections 213

A

d  Distance (d) = IU
it
il Cancel I

Figure 7-21
Enter the number of points that are to be measured on the cone.

Here enter the number of sections that are to be measured on the
cone. If only one section is defined, the cone is measured and
evaluated as a circle.

Enter a value for the distance which the probe points are to have
from the upper and lower edge of the cone.

7.1.9 Measuring points

HOLOS V. 1.75

Measuring points are defined by clicking on a point on the screen.
The point that has been clicked on is then projected onto the
workpiece.

When defining measuring points, the points are projected from the
image plane onto the workpiece. As a rule, measuring points are
only projected onto objects that lie “in front* of the observer. With
highly curved surfaces, in some cases it may not be possible to
define a clear point of intersection with the surface, which results in
measuring points being located on surfaces that are further away.

If measuring points are required to lie only on specific objects,
collect these objects together in a group. The measuring points will
then be projected solely onto these objects. Measuring points that
lie outside will not be considered.
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7-26

Operation

Function

select

save

display

delete

N

]

The mode for defining measuring points is activated with the
<Measuring points> function. When active, you can define
measuring points at any time by clicking on them (visible as "Select:
point” in the status line).

Click on the <Select measuring points> function (NT) or
<Measuring points> (UX).

A window containing further functions opens.

select

save

display

delete

manual XYZ

A

correct

Figure 7-22

Meaning

Switches on the mode for defining measuring points. This saves the
path via the menu system, if for example the mode was exited to
define a group.

Writes all selected measured points into a file as a measuring run.
New selections after saving define a new measuring run.

All selected points are re-displayed on the screen if you have
previously switched off their display.

Deletes all measuring points from the buffer.
The nominal values will not be deleted!

manual XYZ (NT) This function allows you to define a measuring point by entering its
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coordinates x, y, z. The prerequisite for this is that the point can be
projected onto a surface (see below).

Click on the <Select> function.
Position the measuring points on the screen.
The coordinates will be displayed for each point that is positioned.

The coordinate window's <Correction> function allows you to
delete the last point from the buffer.

If you locate an incorrect surface orientation when generating
measured points (normal vectors point towards the interior of the
workpiece):

Click on the surface with the mouse.
Activate the <Rotate orientation> function in the <Object> menu.

This rotates the orientation of the surface. All measured points
located on this surface are also automatically rotated.

Manual entry of points

HOLOS V. 1.75

N
N

To manually enter the coordinates of a measuring point, click on
<manual XYZ>.

NT: You can define several net points via the “Net points” key.

Net point >> I
Ok I ~close

Figure 7-23

Enter the point coordinates into the input fields.

Click on <OK=>
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UXx

7.1.10 Edge points

7-28

The point is projected onto a surface, transferred into the data
structure and displayed on the screen.

Click on <Close> in order to close the window.

You will find the window for manual coordinate entry in the
“Measurement” menu - <Define measuring run> - <manual entry
XYZ>.

Measuring points for edge measurement (Trim measurement) are
defined by clicking on a point on the screen. The selected point is
then projected onto the next edge of the workpiece.

If measuring points only lie on particular objects, bring these
objects together in a group. The measured points are then only
projected onto the edges of these objects. Measured points which
are selected on other objects are not taken into account.

The mode for defining edge points is activated in the
<Measurement>-<Define measuring run> menu with the <tEdge
points> function. When this is active, you can define measured
points at any time by clicking (visible as “Select: point” in the status
line).
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Operation

™ click on the <Edge points> function.

A window containing further functions opens.

select

ﬁ
display

delete

il

H= 3BE2E24
Y= 7202343
Z= 2460000

correct

Figure 7-24
Function Meaning
select Switches on the mode for defining measuring points.

This saves the path via the menu system, if the mode has been
exited, for example, to define a group.

save Writes all selected measuring points into a file as a measuring run.
Selecting again after saving defines a new measuring run.

display Re-displays all selected points if the screen content has been deleted
by one of the graphic functions.

delete Deletes all measuring points from the buffer.
Click on the <Select> function.

Set the measuring points by clicking on an edge on the screen.

0w w

The coordinates are displayed for each point selected, and the edge
points are displayed on the screen with their scanning and normal
direction in the color of the currently active probe.
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Figure 7-25

The <Correction> function in the co-ordinate window deletes the
last point from the buffer.

Before scanning, select the <Save> function.

NDw v

A dialog window appears which allows you to define in which
mode the edge points are scanned.

dz di=1.0

Py
Idl 2= !3.E1
N
I Act. normal

¥ with bounce

(18 I Cancel |

Figure 7-26

With bounce

Activate this switch if the edge is to be measured taking bounce
into account in the case of sprung metal parts. When measuring,
first of all a point on the surface is scanned. When scanning the
edge point, the distance between the preselected nominal value
and the determined actual position of the surface point is taken
into account.
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Define actual normal

Activate this switch if a modified normal direction is to be taken
into account in the case of bent metal parts. During measurement,
the actual normal on the surface is determined with the help of the
surface point. When scanning the edge point, the distance between
the preselected nominal value and the determined actual position
of the surface point is taken into account. Modified scanning
directions are also taken into account.

di

Enter a value by which the edge point is to be moved downwards.

d2

Enter a value by which the surface point is to be moved inwards.

NOTE

Measuring runs that have been saved cannot subsequently be
changed. Therefore, before saving you must decide in which mode
the edge is to be measured. The relevant information is saved with
the measuring run.

7.1.11 CAD points -> measuring points

Points defined in CAD (CAD points) can be used to define
measuring runs once they have been imported.
L See Chap 4.7.1 "Importing CAD points “
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Operation
™M Select the <Measurement=-<CAD points -> Measuring points=>
function (NT) or <Measurement>-<CAD points> (UX).
A dialog window opens.
™ select the required function.
select
Activates the mode for selecting individual CAD points. This is
indicated by the display: Select: POINT at the bottom right edge of
the screen.
NOTE
CAD points will be adopted as measuring points if a surface can
be identified for a given point with a distance from it not
exceeding the set value for data import.
The adopted measured points are shown on the screen as arrows in

their normal direction to the surface and in the color of the selected
probe, along with numbering.

select from...to (NT)

With this function you can select a series of CAD points that lie in a
defined order.

Click on the first CAD point

Click on the second CAD point

Dw w

All points that lie between the first and second selected points are
adopted as measuring points.
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deselect
With this function you can deselect all currently selected CAD
points. You can now define a new measuring run.
save
All selected measured points are written to a file as a measuring
run. New selections after saving will define a new measuring run.
display (NT)
All selected points are re-displayed on the screen if you have
previously switched off their display.
correct
The correction key deletes the measuring point that was last
adopted.
all CAD points

This function adopts all CAD points that satisfy the distance
criterion, as measured points in a measuring run. The sequence will
be determined by the position of the current point in the VDA file.

NOTE

To avoid collisions during measurement you should define an
appropriate clearance plane, to which the probe can travel after
each probing.

The measuring runs defined using the above-mentioned methods
will be saved as a file which can then be further processed by using
the management functions available for measuring runs.
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7.1.12 CAD points - edge points

7.1.13 Contour

7-34

The <CAD point = edge points> function operates in a similar
manner to the <CAD point - measuring points> function
described above.

When selecting CAD points, the adopted nominal values are
displayed together with their scanning direction in the tangential
plane. The color of the arrow corresponds to the defined probe.

If two surface pieces are joined together by a rounded edge, the
theoretical line of intersection can be calculated by extrapolation of
the two surface pieces (calculated extension).

This geometric element is used particularly in car body construction
and in this context is called a contour. The virtual, i.e. physically
non-scannable points of a contour are called contour points.

As the contour cannot be directly measured, the relevant contours
must be calculated.

Prerequisite

To measure contour points with HOLOS, nominal contour points
from the CAD description (CAD points) must be available.

In addition, both edges must be available as an independent
surface description, whose intersection gives the contour line.
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Surface elements edge 1

CAD points Surface elements edge 2

Figure 7-27

Definition of a measuring run

HOLOS V. 1.75

/4

i0

Measuring runs for measuring contour points can be defined in a
graphically interactive manner and stored in HOLOS and are thus
CNC-capable.

The measuring run is defined in several steps:

First define which contour points you wish to measure.

Next define the surface elements which form the first edge.
Then define the surface elements which form the second edge.
Finally, define the parameters for the measuring run.

From the entered definitions, the program calculates the
probing points in which the actual normal can be defined
during probing on the coordinate measuring machine.

honpE

To define a measuring run, activate the <Contour line> function in
the <Define measuring run> menu.

A dialog window appears for defining the various parameters for
the contour measurement:
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select

select from... to...

correct
delete selections
OK

close
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=| HOLOS—UX
Define contour line
|se|ect |
ISeIect from to I
X= 100.000
Y= 312.500
£= 100.000
| correct | |de|ete selections |
| 0Ok | |c|ose | | help |
Figure 7-28
Meaning

Mode for selecting contour points:
In this mode, each contour point must be individually clicked on
with the left mouse button.

Mode for selecting a series of contour points:

First click on the start point, then on the end point of the contour
line. All points in between are taken into account in the
measurement.

Deletes the last selected contour point.
Deletes all selected elements (contour points, edge elements).

Confirm the selected contour points.
You then reach the next level for edge definition.

Cancels the definition of a measuring run.

When you have defined the parameters for the outline
measurement, click on “OK*.

The dialog window appears for defining both edges whose
theoretical line of intersection forms the contour line:
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= I HOLOS—LX

Define contour edge:

|Se|ect elements for upper edge |

ISeIect elements for lower edge |I
| Ok | | close | | help ||
Figure 7-29
Function Meaning

Select elements Mode for selecting the elements for the first edge:
for upper edge  The selected elements are displayed on the screen in contrasting
color.

Select elements  Mode for selecting the elements for the second edge:
for upper edge  The selected elements are displayed in contrasting color on the
screen.

OK Confirm the definition of both edges.
You then reach the next level for defining the parameters for
calculating the probing points.

Close Cancels the definition of a measuring run.
™M When you have defined the edges, click on “OK*.
A dialog window appears for defining the parameters for
calculating the probing points:
=| HOLOS-UX
F_T d1= [fooon | Probeno.= : [
: * s
;T;J d2 = [5.0000 Probe no.= = ]
N _
|. Define actual normal
Ok | | close | | help

Figure 7-30
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Function
di:

d2:

Probe no.:

Define actual
normal:

Ok:

Close:

IO

Meaning

The value d1 defines the distance of the probing points on the first
edge from the selected contour points.

The value d2 defines the distance of the probing points on the
second edge from the selected contour points.

The number of the probe which is used to probe the points.

Switched on:

During probing on the coordinate measuring machine, the actual
normal on the surface is determined in the preset probing points.
Switched off:

The normals in the preset nominal contour points are used, in order
to determine the deviation of the actual contour point.

Starts the function for calculating the probing points.

Cancels the definition of a measuring run.

When you have defined the parameters for calculating the probing
points, click on “OK*,

The probing points are calculated and graphically displayed on the
screen.
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Figure 7-31

Special case with just one contour point

If you have selected just one contour point for defining a measuring
run, the projection plane in which the contour point measurement
is defined must be preset.

To define the projection plane, a dialog window appears, in which
you select one of three basic planes.

If, on the other hand, several contour points are selected for
calculating the probing points, then the probing points are always
calculated in the plane which lies vertically on the connecting vector
of two consecutive contour points.

Start measuring run

Start the defined measuring run in the usual manner.

When measuring the contour points, first all points on the first
edge are probed, then those on the second edge.
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Evaluation

7.1.14 Corner points

7-40

In order to determine an actual contour point, both planes are
brought to the intersection, which result from measuring two
probing points.

If the switch for defining the actual normals during the definition of
a measuring run was switched off, those planes are used which are
defined by the normal vectors of the calculated probing points.

The intersection straight line of both planes is intersected with the
plane in which a selected contour point lies. The resulting
intersection point defines the actual contour point.

To calculate the deviations, the difference between the nominal and
the actual contour point is determined and graphically displayed on
the screen.

Corner points are theoretical points which are defined by the
intersection of three surface sections, forming a corner:

Figure 7-32

In order to define a corner point, select three points on the
respective surfaces segments. The nominal corner point then
results from the point of intersection of the three planes, which
contain the selected measuring points.

During the measurement, the actual normal is determined on the
probed surface in the respective probing points. The intersection of
these three determined planes defines the actual corner point.
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For the deviation, the difference is calculated between the preset
nominal point and the calculated actual point and displayed on the

screen.

Defining a measuring run

N

[

Function

select

delete

display

correct
Ok

HOLOS V. 1.75

Select the <Corner point> function in the <Define measuring
run> menu.

A dialog window appears for defining the points on the three
surface segments, which form a corner:

[setect ]

|disp|ay |

II correct I

[ ok

| |c|ose | | help |

Figure 7-33

Meaning

Mode for selecting the three surface points via which a nominal
corner point is calculated.

Deletes all selected surface points.

Displays the previously selected surface points, if the content of the
graphic screen has been deleted by another function.

Deletes the last selected surface point.

Starts calculation of the nominal corner point. The corner point is
saved as a measuring run and can be measured via the <Start
measuring run> function.
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corner point

selected surface points

Figure 7-34

7.1.15 Net point/Net section

Net points or net sections are measuring points which are scanned
on a defined grid on the workpiece.

Y =-545.6641 Z= 129.4710

Figure 7-35
With HOLOS-NT you can define individual net points, net lines (net
sections) or net rasters.

™ Start the <Net point/net section> function in the <Measurement>
- <Define measuring run> menu and define the parameters for
generating a measuring run:
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= Y /ZPlane s o lmu 0= !1|:| Number !5
i~ .4 /Z Plane ’—
" +%/ZPlane = i'IEIEI D= I'IEI B
{~ .¥/Z Plane e ![I = !iJ Number ]':'
% L p¢Plane
(= .58 Plane
ok I Cancel |

Figure 7-36

Net plane

The net plane defines the projection plane of the grid as well as the
projection direction on the workpiece.

Examples:

Net plane +X/Y  defines the X/Y plane as the projection plane of the grid (X/Y-net).
The measured points are projected onto the workpiece as seen
from the positive Z-axis (from above).

Net plane -X/Y  similarly defines the X/Y plane as the projection plane of the grid.
However, the measured points are projected onto the workpiece as
seen from the negative Z-axis (from below).

Net coordinates

When the projection plane has been defined, the net coordinates
are entered.

Net coordinates can only be defined for the respective projection
plane (X/Y coordinates for the X/Y plane); the input mask for the
third coordinate is blocked.

Definition of a net point

A net point is defined by the following parameters:
™ Enter the net co-ordinates for the point.

™ Enter the value 1 in the input mask for the number of points.
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N
N
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The content of input mask D= is ignored.
Click on <OK=>= with the left mouse button.

The measured point in the input net co-ordinate is projected onto
the workpiece and stored.

Definition of a net line (net section)

A net line is defined by the following parameters:
Enter the net coordinate of the start point for the net line.

Enter the distance of the net co-ordinates for the required section
direction (D =).

Enter the number of points for the required section direction
(Distance =).

Enter the value 1 in the input mask for the number of points of the
second section direction.

Click on <OK=>= with the left mouse button.

The measuring points for the net line are projected in the defined
net co-ordinates onto the workpiece and saved.

Definition of a net raster

S v v

A net raster is defined by the following parameters:
Enter the net coordinate of the start point for the net raster.

Enter the distance of the net coordinates for both section directions
of the net raster (D =).

Enter the number of points for both section directions of the net
raster.

The measured points for the net raster are projected in the defined
net coordinates onto the workpiece and saved.
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7.1.16 Scan line

With this function you can scan points on a line that you have
defined.

Operation

Select the <Scan line> function.

Define a line with points A and B, by drawing the line from start
point A using the mouse with the left button pressed down.

The line is displayed on the screen whilst it is being drawn.

Release the mouse button.

Dw 0 ww

A window opens for defining the scanning parameters.

_Scanning mode

¥ iconstant
™ curvature-dependent

curvature tolerance +- = Igi
Step width = |1— T
Scanning speed = IS_
Target circle radius = FD—

Start run I Store run

Figure 7-37

constant

Points are recorded during the scanning run with a constant point
distance.
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curvature-dependent

Points are recorded during the scanning run dependent upon the
curvature change of the contour to be scanned.

curvature tolerance

This parameter defines the curvature tolerance for the scanned
contour during curvature dependent points recording. If the
curvature tolerance is exceeded, a new measuring point will be
adopted.

The curvature tolerance describes the maximum chord error
between three recorded measured points in mm.

Figure 7-38

step width

This parameter defines the distance between the recorded points
for point recording with constant distance.

For curvature-dependent point recording, the maximum point
distance will be defined as a result of this. If within the specified
area no curvature change in the contour takes place, a new
measured point will be adopted when the specified distance is
reached.

scanning speed

This parameter defines the traverse rate of the coordinate
measuring device during the scanning run.
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target circle radius

start run

save run (NT)

cancel
M
7.1.17 Scan area
Operation
M
()
HOLOS V. 1.75

The target circle radius defines the radius of a circle around the
target point of a scanning line. After entering this target circle, the
coordinate measuring device reduces the traverse rate in order to
terminate the scanning run on reaching the target point.

With the <Start run> function you start the scanning run with the
start and end points calculated beforehand, and the parameters
that have been defined.

With the <Save run> function you can save the run as a measuring
run and execute it later.

Use this function to cancel the entire process.
Enter the relevant values and select one of the functions.

The corresponding function will be executed.

With this function you can scan any defined area.

Select the <Scanning area> function.

A window opens for defining the required area.
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define

deselect

/4

IO

define I
deselect I

{" correct

H
Bt

iz

292.2458
B2E.6212
34E.6350

calculate scanning lines

close I

Figure 7-39

The <Define> function activates the mode for defining the area to
be scanned. This is done by establishing the area’s boundary points.
You can create any boundary points you wish for the area to be
defined.

To define boundary points, click on the specific point in the graphic
representation of the workpiece surface.

The boundary points are immediately accepted and joined together
as a polygon. The boundary points polygon is displayed graphically
on the screen, and the current coordinates of the last point to be
selected are shown in the center of the displayed window as X, Y
and Z values.

Using this window’s correction key you can delete the displayed
point (i.e. the last one to be selected) from the boundary polygon.

The boundary points polygon can - but does not have to - be
closed. If the first and last points are not identical, the area is
automatically closed.

With the <Deselect> function you delete the last boundary area
defined, and you can redefine an area.
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calculate scanning lines
To calculate scanning lines you must define further parameters.

Select the <Calculate scanning lines> function.

0

A window opens for selecting the projection plane and entering an
angle as well as the line distance:

projection plane

The intersection plane for the area to be scanned is defined by a
projection plane and an angle in the projection plane. The probing
or backaway direction in the current start/end points is determined
by the normal vector of the corresponding point on the surface.

angle

Use this parameter to define the location of the respective
intersection planes in the projection plane.

distance between lines

The distance between lines defines the distance between the
individual scanning lines .

Enter the required parameters and confirm with <OK>.

0

The start/end points for the subsequent scanning run are calculated
and graphically displayed.
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Figure 7-40

NOTE

Observe the direction of the normal vectors in the respective
start/end points. If the orientation of a surface is not correctly
defined, the probe will be pointing in the wrong direction, which
leads to collisions during probing or backaway during the
subsequent run.

The dialog window for defining the parameters for the scanning
run then appears:
—S_canniﬁg mode
% Constant
o (-:u-rQ/ature-dep-ehd-en't
Curvature tolerance +/- = Iu
Step width = I-I
Scanning speed = iE
Target circle radius = |‘| 0
Start run I Save run | Cancel
Figure 7-41
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constant

Points are recorded during the scanning run with a constant point
distance.

curvature-dependent

Points are recorded during the scanning run dependent on the
curvature change of the contour to be scanned.

curvature tolerance

This parameter defines the curvature tolerance for the scanned
contour during curvature dependent points recording. If the
curvature tolerance is exceeded a new measured point will be
adopted.

The curvature tolerance describes the maximum chord error
between three recorded measuring points in mm.

_______ @ ______.
I _ _—~Curvature tolerance
o [ o
i I VAR

Figure 7-42

step width

This parameter defines the distance between the recorded points
during points recording with a constant distance.

With curvature-dependent points recording, the maximum points
distance will be defined as a result of this. If no curvature change
takes place in the contour within the specified area, a new
measured point will be adopted after reaching the specified
distance.

scanning speed

This parameter defines the traverse rate of the coordinate
measuring device during the scanning run.
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7.1.18

7-52

target circle radius

start run

save run (NT)

cancel

N
S

The target circle radius defines the radius of a circle around the
target point of a scanning line. After entering this target circle the
coordinate measuring device reduces the traverse rate in order to
terminate the scanning run on reaching the end point.

With the <Start run> function you start the scanning run with the
start and end points calculated beforehand, and the parameters
that have been defined.

With the <Save run> function you can save the run as a measuring
run and execute it later.

This function cancels the entire process.
Enter the relevant values and select a function.

The corresponding function is executed.

Start last measuring run

Operation

N
S

With this function you start the last defined measuring run
immediately without any user queries beforehand.

Select the <Define measuring run>-<Start measuring run=>
function.

The last defined measuring run will be started immediately without
any further queries.
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7.1.19 Scanning in accordance with nominal values

Operation

1

constant
curvature
dependent
at nominal

value

step width

HOLOS V. 1.75

With this function you start the last defined measuring run in the
“Scanning in accordance with nominal values* mode.

Measuring runs in the “Scanning in accordance with nominal
values* mode can only be executed on coordinate measuring
devices with a measuring probe head or with laser probes.

Select the <Define measuring run>-<<Scanning in accordance with
nominal value> function.

A dialog window opens for defining the scanning parameters.

~Scanning mode
¥ constant
- curvature-dependent

™ at nom. value

curvature tolerance +/- = il:l.'l
step width = i‘l
Scanning speed = !5

Figure 7-43

The points are recorded during the scanning run with a constant
points distance.

The points are recorded during the scanning run dependent upon
the curvature change of the contour to be scanned.

The points are recorded during the scanning run at the nominal
value, i.e. measuring points are only recorded where nominal values
are defined.

This parameter defines the distance between the recorded points
during points recording with a constant distance.

During curvature-dependent points recording, the maximum points
distance is defined as a result of this. If no curvature change occurs
in the contour within the specified area, a new measured point is
adopted upon reaching the specified distance.
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7.2

7-54

scanning speed This parameter defines the traverse rate of the coordinate

N
S

measuring device during the scanning run.

Enter the relevant parameters and click on <OK>

The last defined measuring run is started immediately in the
“Scanning according to nominal values” mode, without any further
gueries.

Start measuring run

Operation

S w i

This function selects an already existing measuring run for the active
model.

Select the <Measurement=>-<Start measuring run= function.
A window opens for selecting existing measuring runs.
Select the required measuring runs.

The measuring runs are started as soon as you have selected them
and confirmed them with <open> (NT) or <OK> (UX).

NOTE

The points or surfaces of a measuring run are processed in the
order in which they have been selected!

In principle, you can start a number of measuring runs, since they
will be buffered in a queue and processed in the background.

If you are no longer certain of the name of the desired measuring
run, a graphic display of the measuring run can be obtained with
the <Display nominal values> function.

NOTE

Move the coordinate measuring device to a suitable starting
position before the start of a measuring run!
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7.3 Start measuring run (scanning in accordance with nominal

values)

Operation

Frlw 0w

With this function you select an already existing measuring run for
the active model.

The measuring run is executed in the “Scanning in accordance with
nominal values” mode.

Measuring runs in the “Scanning in accordance with nominal
values” mode can only be executed on coordinate measuring
devices with a measuring probe head or with laser probes.

Select the <Measurement>-<Start measuring run> function.
A window opens for selecting the available measuring runs.
Select the required measuring runs and click on <Open=>.

A window opens for defining the scanning parameters.

Enter the relevant parameters.

The measuring runs are started as soon as you have selected them
and confirmed them with <OK>.

7.4 Display measuring run (NT) / Display nominal values (UX)

NT

UXx

HOLOS V. 1.75

With the <Display measuring run> function, you can display
measuring runs which have already been defined and are stored on
the hard disk, on the screen.

The <Display nominal values> function displays the defined
measuring runs graphically on the screen (each point as an arrow in
the normal direction). The function displays for selection all existing
measuring runs for the active model.
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Operation

Select the <Measurement>-<Display measuring run= function
(NT) or <Display nhominal values> (UX).

A window opens for selecting existing measuring runs.

Select the required measuring runs and click on <Open=> (NT) or
<OK=> (UX).

0 w0 =

The selected measuring runs are displayed on the screen.

7.5 Cancel measuring run

The <Cancel measuring run> function cancels the queue in which
the measuring runs are buffered.

NOTE

A measuring run which has already been processed by the
measuring software will not be cancelled with this function! It can

only be cancelled using the cancel functions in the measuring
software or CADLINK.

Procedure when a collision occurs

Before you release the probe, first cancel all measuring runs with
the <Cancel measuring run> function!
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7.6 Simulate measuring run

Operation

0 20w

Slow, average,
fast

Generate
actual data

HOLOS V. 1.75

With the <Simulate measuring run> function you can simulate a
measuring run on the screen.

When programming macros without a coordinate measuring
device, you cannot perform measurements in order to obtain an
evaluation. However, measured values are essential to define the
positions of the deviation icons for evaluations within a macro.

If you simulate a measuring run on the screen for this purpose, you
can freely define the positions of the measured values which occur
in the subsequent evaluation, and store them for later evaluation.

Select the <Measurement>-<Simulate measuring run> function.
A window opens for selecting the available measuring runs.

Select the required measuring runs and click on <Open=> (NT) or
<OK=> (UX)

A dialog opens for defining the simulation parameters.

" slow ¥ FadeoutinX
o average ¥ FadeoutinY
 fast ¥ Fadeoutinz —

v Generate actual data

ak I Cancel |

Figure 7-44

These parameters are used to control the speed with which the
probe is displayed on the screen.

Press this key if actual values are to be generated during the
simulation.

An evaluation of the simulated measuring runs is only possible with
this option. Measured values from a simulation are marked
accordingly in the measuring record.
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Fading out in  When generating actual data, you can fade out the data. You
X, Y, Z define in which direction a deviation for the actual values is to be
simulated.

Define the relevant parameters and click on <OK>

0

The selected measuring runs are simulated on the screen with the
set measuring run parameters.

Figure 7-45
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7.7 Edit nominal values

With the <Edit nominal values> function you can modify
measuring runs that have already been saved. Modified measuring
runs are saved under a new name.

If you wish to save a measuring run under the same name, activate
<File name>->define> in the system parameters.

see Chapter 13.16 System parameters

~Save data __ _Filename _ _Measured points ___ Dataimport
¢~ End session ¢~ automatic ¥ Corr. surface orientation Max. distance I1D
i~ After each change i+ define

Limitangle 100
¢ Time interval (min)

Time interval
(min) I5
(04 I Cancel |

aeneration

Figure 7-46

You can then enter a name when saving the modified measuring
run and thus overwrite the old measuring run.

If measured values already exist for this measuring run, it may no
longer be possible to evaluate these correctly.

Operation
™ click on the <Edit nominal values> function.
A dialog window for evaluating measuring runs appears on the
screen.
™ Select one or more measuring runs and click on <Open=>.
The dialog window for the nominal value editor opens.
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Figure 7-47

You can combine several measuring runs if you select more than
one run. You can achieve the same result by selecting another
measuring run while point data are still located in the editor
window.

Only with HOLOS-NT:

Name A name is automatically generated for each measuring point. You
can change it.

Tolerance You can preset tolerances for individual points. If a point does
not have a preset tolerance, then a search is made for the tolerance
for the area. If this is not present either, then the global tolerance
applies.

Angle The angle position can be specified for DSE and RDS.

You can sort the nominal values by clicking on the keys, e.g. by
point no., X, Y, Z etc.

In order to select several points, use the Shift and Control keys in
accordance with Windows convention.

With the Send key, you fetch the current angle of DSE or RDS,
which is then entered automatically.
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Changing measured values

To change a nominal value, you must move the relevant nominal
value into the top line of the editor.

Use the control keys (arrow keys) in order to move the nominal
value to be changed into the top line

or

click on the nominal value to be changed with the left mouse
button.

Enter the new coordinates for the nominal value into the input
fields X, Y, Z and click on <Projection>.

The entered value is projected onto the workpiece and adopted
when a new point is found. If no projection is possible for the
entered value, no change occurs.

In order to change the probe number of an individual measuring
point, enter the number into the "Probe" input field and confirm the
entry with the return key.

In order to allocate all measuring points to the same probe, click on
the right mouse button in the editor window. "Set probe" appears,
with which you can accept the current probe for all measuring
points in the list.

Deleting measured values

HOLOS V. 1.75
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To delete a nominal value, you must move the relevant nominal
value into the top line of the editor.

Use the control keys (arrow keys) in order to move the nominal
value to be deleted into the top line

or

click on the nominal value to be deleted with the left mouse
button.

Click on <Delete>.

The measured value is deleted.
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Inserting measured values

You can insert measured values into an existing measuring run.

To insert a nominal value, you must move the nominal value into
the top line of the editor, in front of which the new value is to be

inserted.

™ Click on <Insert>.

™ Enter the new coordinates for the nominal value into the input
fields X, Y, Z and click on <Projection>.

The entered value is projected onto the workpiece and adopted
when a point is found. If no projection is possible for the entered
value, no adoption takes place
or

™ click on <Insert>.

™ Activate the function for defining measuring points on the
workpiece surface <Measurement=>-<Define measuring run> —
<Measuring point>.

Click with the left mouse button on the workpiece surface in order
to define new measuring points.

The measuring points are adopted and inserted into the measuring

run in front of the point in the input line.

The inserted measuring point is always given the position in the
point list for which the point number appears in the top input line.
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Keep file name

OK

Cancel

Clear

Save

Display
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The keys beneath the editor window have the following meaning:

With this option, the measuring run is saved under the same name
as previously. If the option is not selected, then you will be asked to
enter a new file name.

The option has no meaning if several measuring runs are loaded
into the nominal value editor.

You can exit the editor with <OK> if you have not made any
changes to a measuring run. If you have made changes, you cannot
exit the editor via this function whilst there are data in the editor
window.

You can exit the editor with <Cancel> if you have made changes
to a measuring run which you do not wish to accept.

<Clear>= deletes the content of the editor window. You can then
load new measuring runs into the editor window.

You can save a modified measuring run via the <Save=function. If
you have not made any changes, the measuring run will not be
saved.

If file names are allocated automatically, a new measuring run is
always saved. If you wish to overwrite a measuring run, you must
define the file name yourself (see above).

<Display= allows you to graphically display the measuring run on
the screen if you have previously switched off the nominal value
display via <Clear> in the graphics menu bar.
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8 Regular geometry (NT)

This chapter describes the functions of the <Regular geometry>
menu.

The main function < Regular geometry >-< Regular geometry>
starts the module for management, measurement and evaluation of
regular geometries.

8.1 Screen layout

File Process  Elements Measure Evaluation Extras L Menu bar
4i7®® ! @ Tool bar
Element | % |Y¥ | Z | Offcet [Type |
[“ICIRCLE 1 * | * ® 0000000 CIRCLE
[CIRCLE 2 0.000000 | CIRCLE
Element
window
Link _ xlvlzlrwe |
[JDISTANCE 1 DISTANCE
Link window

Figure 8-1, Screen layout

Menu bar
The menu bar contains all main functions of the regular geometry
module. Each main function branches into a menu with
subfunctions.

Tool bar

The tool bar contains the symbols for quick creation of regular
geometry elements.
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Element window
The regular geometry elements are listed in the element window.
Element: Description of the element with status:
CIRCLEL  Element is selected and not marked
OITEEM  Element is not selected and marked
Element is selected and marked.
X, Y, Z: Selection for RPS alignment

Offset +Z:  Correction value for offset elements, e.g.
in order to take account of material thicknesses

Type: Name of the element type

Link window

The link window lists the regular geometry links.

Link: Description of link with status
XY, Z: Selection for RPS alignment
Type: Name of link type

NOTE

If a link is selected, then the necessary elements are
automatically also selected. If the selection of an element is
cancelled, then the selection of all referenced links is also
cancelled.
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Data management

8.2
8.2.1 New
HOLOS V. 1.75

The functions of the <File= menu are mainly for the management
of regular geometry files.

New

Open

Save

Save as

Import Catia list
Export Catia list

Close

Create a new regular geometry list.

If the active list has not yet been saved, you will be asked to save it
first. This also applies for the <Open> and <Close> functions.

-\y Regular geometries have not been saved. Save now?

=
o

| Cancel ]

Figure 8-2

Yes: Save list and execute function.

No: Do not save list but execute function.
Cancel: Do not save list or execute function
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8.2.2 Open and close

An existing regular geometry list is selected and opened.

Look in: |.C"d Fam LI I:s_aF

@ Meas..geo

File name: I| Opfan I
File type: |Reg. geometries(.geo) L‘ Cancel I

Figure 8-3, File name for regular geometries

"Close" exits the regular geometry. It must be closed before another
model can be loaded.
8.2.3 Save and save as

Save the current list. If the list has not yet been assigned a name,
then the <Save as> function is automatically called up.

With <Save as>, the current list is saved under a new name.

8.2.4 Import/ Export Catia list

The Daimler-Chrysler company has created an interface in
collaboration with the developers of Catia, which enables simple
exchange of regular geometries between HOLOS and Catia.

M 1o import, click on <File=-<Import Catia list>.

A window opens for selecting a list.
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Look in: | £5) Catia

=] CatiaListe st

File name: |EatiaTest.txt Open I
File ype  [4lle Dateien [=7] x| cancel I

Figure 8-4, Catia list

Click on the file to be imported and then on <Open=>. The Catia list
can be read from any directory.

The Catia list is imported, and the corresponding elements are set.

0D <&

The record for the imported elements is displayed:

CiE REF;

{eLir: CATTA
Model: Left door

IComment line 1
IComment line 2
iIComment line 3
IComment line 4
IComment line 5
IComment line 6

\Statistics:

ELEMENT: Number Imported
POINT i i
TRIM FLAT 3 a
TRIM ROUND 1 D a
LINE L ! a
CIRCLE 1 1
RECT. HOLE I z
SLOT 1o a
PLANE [ i
CYLINDER HE a
BALL 11 [x]
CONE : a

Ciose ' Printing |Oopy |

Figure 8-5, Text output: Imported elements

M 1o export, select <File=-<Export Catia list> and allocate a file
name under which the Catia list will be saved.
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8.3 Process

Cut

Copy

Insert

Delete

Rename

The processing functions are mainly used to manage regular
geometry elements and links within the list.

The selected elements and links are copied into the clipboard and
removed from the list.

These data can only be reinserted into a HOLOS regular geometry
list.

The selected elements and links are copied into the clipboard.

Elements or links which have previously been copied into the
clipboard are added to the existing list.

The marked element or link is deleted. Deletion is only possible if
the referenced elements or links are also deleted.

\i.:‘} Delete regular geometry and referenced links

Figure 8-6

Changes the name of the marked element or link. Renaming can
also be performed by selecting the element or link, waiting briefly
and then reselecting it.
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8.4 Elements

Regular geometry

Changes the parameters of the element or link. Processing can also
be performed by selecting the element or link with a double click.

The functions of the <Elements> menu serve mainly to create and
modify regular geometry elements and links.

NOTE

The circle element is described in detail below. For the other
elements, only the additional functions and switches are dealt
with.

General Information

HOLOS V. 1.75

1. When presetting normals, you do not need to preset any
normalized vectors, as the preset vector is automatically
normalized.

2. All normals have a meaningful preconfiguration.
3. All tolerances are preconfigured with the general tolerance.
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8.4.1 Circle
Set up a new circle.
™ Click on the function <Circle>.
The dialog window for creating a new circle is displayed:
Mid-point / Radius |Axes/ Angle IWOFK plane IToIerances :
No. meas. points: IE Points | Measurement | Protocol |
& Inside " Outside geometry [ save as free form surface
Nom. value Act. value
Mid-point; I IU ID ¥ std. dev.: ID
7 v ID ID ¥ Max. dev.: Ia—
vz ID IE| ¥ Min. dev.: |EI
Radius: ¥ R iD ID
ok I Cancel | Apply |
Figure 8-7, Regular geometry CIRCLE 1
™ You now have two options for defining the circle:
1. Preset the corresponding nominal values.
2. Probe the element manually with the measuring machine.
(Element generation). Nominal values will be set during this
process.
NOTE
Align the workpiece before generating elements. Without
alignment, you cannot make any statement about the position of
the element in space, only about absolute dimensions, such as e.g.
the radius.
OK: Apply parameters and close dialog.
Cancel: Do not accept parameters and close dialog.
Apply: Apply parameters and do not close the dialog. You must always

execute this function before executing further functions, such as
measurement, record, points, etc..
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Parameters for the mid-point and the radius

No. meas. points: Specify the number of points which are to be used to measure the

Points:

Correct:

Delete all:

Select:

Display:

Probe:

HOLOS V. 1.75

element.

Define the positions of the measuring points as well as the probe
for this element and click on the <Points> function.
A window opens for defining the points:

fiat | [E . Correct
1649338619 17143456332 -23.933310 -
1542500333 17147786119 -23.999310 Delete all

1542500333 1133127845 -23.3335910

Select

Display |

Probe:

o

[~ Save points

Cancel |

Figure 8-8, List of points

You can now select points on the regular geometry element. The
selected points are automatically applied to the points list.

In multiple column operation, you can also select the column which
is to perform measurement.

Remove the last point from the list.
Remove all points from the list.

Activate the "POINT ON GEQ" selection mode, so that you can select
points.

Redisplays all selected points, if the screen content has been
deleted by one of the graphic functions.

Specify the number of the probe that you wish to use to measure
the element. The set probe is applied as standard.
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8-10

Save points:

Measurement:

Record:

Save as free form
geometry:

Inside, outside
geometry:

The selected points are used to measure the element. Deactivate
this control box if you wish to reject the selected points, so that the
measured points are recalculated.

If you wish to work with the CNC version, the defined element will
be measured in CNC mode, including any working plane to be
measured. First you must execute the <Apply> function, so that
the set data are applied.

If no measuring points are defined, then the measuring points will
be evenly distributed on the circle.

Example:

If there are three measuring points, a measuring point will be set
every 120°.

Figure 8-9

A measuring record is generated for the current element, which
also contains the set header.

First of all you must execute the <Apply> function, so that the set
data are applied.

The regular geometry is generated as free form geometry, i.e. as a
surface on which you e.g. can define a regular geometry measuring
run.

If the free form geometry is no longer available when you reopen
this dialog and confirm with "OK" or "Apply", then it will
automatically be regenerated.

Define whether the circle is an inside or an outside circle. The probe
radius will also be corrected accordingly during measurement.
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Mid-point:

Radius:

Std. dev.:
Max. dev:
Min. dev:

HOLOS V. 1.75

Regular geometry

Figure 8-10, Inside circle (left) and outside circle (right)

Using the control box you can define which information is to be
output in the measuring record for the element:

Displays the nominal or actual value of the mid-point.

Displays the nominal or actual value of the last measurement or
evaluation of the radius.

Standard deviation of the last measurement or evaluation.
Maximum deviation of the last measurement or evaluation.

Minimum deviation of the last measurement or evaluation.

NOTE

If the element has not yet been measured and has been
generated via the analysis, then the fields Std. dev., Max. dev.
and Min. dev. will contain the values of the analysis.
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Parameters for the axes / angles

Mid-point/Radius  Axes/Angle | Werk plane | Tolérances
_ Nom.value lact. value
Axis Vi [o [o
Vv | [o
Wz ifJ |r;|
AR o YRR o |20
vz W wez [0 EX
Eccentricity: V¥ E:
[ ok |[cancel ] Apey

Figure 8-11, Parameters for axes/angles

AXxis: Gives the projection point of the mid-point of the circle onto the
main plain of the circle.

Angle: Gives the angle in space in relation to the main plane.

Eccentricity: Gives the entire deviation of the circle from the mid-point.
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Parameters for the working plane

Plane:

HOLOS V. 1.75

A working plane must be defined for each two-dimensional
element, so that the position is defined in space. The working plane
is given in the Hessian normal form, i.e. it is defined by a point
(mid-point of the circle) and a normal (U,V,W - vector).

Mid-point / Radius ! Axes / Angle Work plane iToIerances
Nominal plane: Actual plane:

Plane: =l G o 2 Measure |
Offset (d2): I1 W |D |D . Probe |
we |1 [o

no projection Define act. plane
o L T }.i.l
{~ nom. plane [~ Nom. points in act. +
& act. plane W 1}”
3
Offset (d1): I1
| ok || Cancel I ADplY ]

Figure 8-12, Parameters for working plane

Using the "Plane” control element, you can either link the element -
in this case, the circle - with a previously generated plane. The circle
is then projected into the plane and the normal of the plane is
applied.

or

select one of the main planes. The normal vector is then set for the
corresponding main plane (e.g.: XY-plane: U =0,V =0,W =1),
and there is no projection into the main plane.

The selection "free" is automatically set, as soon as you specify any
normal vector.

Plane: XY - plane -

XY — plane
-XY —plane

p
-XY plane

Figure 8-13
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8-14

Nominal plane:

Probe:

Measurement:

Offset (d2):

Either preset the normal vector, or the normal vector of the linked
plane will be displayed.

Function for determining the working plane, if you create the
element via generation.

Click on <Probe>

Probe the working plane for the element with the measuring
machine. As soon as you have probed three points, the working
plane is calculated. The circle is projected into this working plane,
and the normal of the nominal plane is set. The result is
recalculated for each further probing point.

Click on <Probe> again, in order to end generation of the working
plane.

Measure the working plane in CNC mode if you are working with
the CNC version of HOLOS.

The offset (d2) specifies how far away the measuring point for
measuring the working plane is from the circle, taking into account
whether the geometry is internal or external.

d2

Figure 8-14
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Offset (d1): The offset (d1) specifies how far the measuring point for measuring
the circle is offset in the opposing normal direction of the working

Ll e

I

Figure 8-15

No projection: ~ The measuring points of the circle are not projected after the
measurement.

Actual plane: The measuring points of the circle are projected into the actual
working plane after the measurement (CNC or manual).

Nominal plane:  The measuring points of the circle are projected into the nominal
working plane after the measurement (CNC or manual).

Define act. plane: Measure the working plane of the element. This can also be
measured if a link with a "plane" element is present.
The control box can and must only be deactivated if a link with a
"plane" element is present.

Nominal points  This selection takes into account a modified normal direction and

in the bounce back in the case of bent or sprung metal parts. The

actual plane: measuring points are projected into the measured nominal plane,
and the offset (d1) is still taken into account.
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8-16

Parameters for tolerances

Mid-point
X, Y, Z

Radius:
ISO:

Mid-point / Radius lees / Angle IWorkaane Tolerances

lower upper
Mid-point X: -0.1 |EI.1
Mid-point Y: I-U.'l |EI.‘I
Mid-point Z: |"3-1 |':|-1 150
Radius: |-U.1 |EI.1

ok I Cancel Apply

Figure 8-16

Tolerance for the mid-point coordinates

Tolerance for the diameter of the circle

Enter the tolerance for the circle in accordance with DIN ISO 286
Part 2. The upper and lower tolerance for the diameter is calculated
as soon as you click on any other field.

NOTE

Make sure that the tolerance is acceptable and possible for your
defined geometry. It is not automatically checked whether you
have made entries for an inside geometry (e.g. borehole) or an
outside geometry (e.g. shaft). You could therefore specify h7 as
the tolerance for a defined inside geometry.
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8.4.2 Plane

Planes are always managed in the Hessian normal form: a plane is
defined by a point and a normal. It always has an infinite extent,
even if it is graphically represented as a limited surface.

During manual measurement it is therefore not checked whether
the point lies within the delimitation. If elements are defined which
use the plane as a working plane, then the elements do not have to
lie within the delimitation.

However, measuring points for CNC measurement can only be
defined within the delimitation.

Parameters for the plane

Plane | Angle / Tolerances / Normal i Definition / Measurq

No. meas. points: |'5! | """ Points I leszeh Protocol

[~ save as free form geometry

‘Nom. value  Act. value
Coordinates: ¥ 5 ||:| |E| [ Std. dev.: |0
W IIJ ID ¥ Max. dev.: ID
v Z ID ID [+ Min. dev.: ID
oK Cancel | Apply |

Figure 8-17, Parameters for the plane

Coordinates: Any point on the plane. In order to specify the plane by values,
select the "Definition / Measure" register tab.
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Parameters for angles, tolerances and normal

rPlane Angle / Tolerances / Normal | Definition / Measurei

Angle: o Wi ID !SD
vz W owz |0 [0
Tolerances elgcs
lower upper Nom Act.
0 01 L [0
¥ |0 [o
e [ I8

ITI Cancel | Apply

Figure 8-18, Parameters for angles, tolerances and normal

Parameters for definition and measurement

Point 1 - 4:

Angle:

8-18

Plane i Angle / Tolerances / Normal Detfinition / Measurel

Point 1 Point 2 Point 3 Point - 4

% 0 [0 o [0

¥ ;n [o (o |n

z !n |u ;n |n

[ angle ™ Clearance plane after each point

Angle of inclination: IDi Backaway path before probe: [ﬁ_
Rotation angle: IE_ Backaway path after probe: ID—

ITI Cancel | Apply |

Figure 8-19, Parameters for definition and measurement

Delimitation points of the plane for graphic representation. In order
to generate the plane using preset values, specify three points. The
fourth point will be determined automatically.

In order to define the plane via the inclination and rotation angles,
select the control box. Both angles are only entered when defining
the plane. If you reopen the plane element later, the values will be
zero again.
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Angle of
inclination:

Rotation angle:

Clearance
plane after each
point:

Backaway path
before probing:

Backaway path
after probing:

HOLOS V. 1.75

Regular geometry

Angle of inclination around the Y/Z-plane.

Rotation angle around the Z-axis.

The following parameters are only required for CNC measurement
of the plane and also only apply during measurement of this plane.
For all subsequent measurements, the global parameters of the
measuring run will then apply again.

With this option, the coordinate measuring device moves into the
clearance plane after each probing point.

Distance of an intermediate position from the target position. The
intermediate position is located before probing, and is vectorially
probed starting from it.

Distance of an intermediate position from the target position. The
intermediate position is located after probing, and is vectorially
moved away up to it.
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8.4.3

8-20

Point

Geometrical points only require a surface if they are to be projected
onto the workpiece during definition. You can define all other
points in space at will; for these, the actual distance between
nominal and actual point is determined.

Punkt INormaI ] Tolerancq

’TI £ Bistocor ; Project |

f+ + (- {nonetpoint

Nom. value Act. value

Coordinates Iv % IU ID
¥ IU ID
¥z iU |D

W [ (distance)

()4 | Cancel | Apply

Figure 8-20, Regular geometry - POINT 1, Point

Parameters for the point

Coordinates:

Project:

no net point:

+ /-

Coordinates of the point.

The point with specified straight lines is projected onto the
workpiece, in order to determine a point on the workpiece.

No net point is generated during projection of the point.

If a coordinate is left e.g. on "Z", then the point will be projected
from the positive (+) or negative (-) Z-axis onto the workpiece from
above.

Accordingly: X = 0; positive X-axis; Y = 0; positive Y-axis

Enter the coordinates.
Choose between +; - and "no net point" and click on "Apply".
Click on Project.

The coordinates X, Y and Z now contain the values of the projected
point.
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Parameters for the normal

Point Normal |To|'erancé

Nom Act.
v B F
v, |0 o
W i1 |D
Probe: |‘I

Backaway path before probe: |0

l_
Backaway path after probe: ID
’TI Cancel | Apply |

Figure 8-21, Regular geometry - POINT 1, Parameters for the normal

In multiple column operation you can also select the column which
is to perform measurement.

U, Vv, Ww: Normal of the point.
Probe: Probe used to measure this point.

Backaway paths: See plane element

Parameters for tolerances

|Point ] Normal  Tolerance
.

lower upper
. 0.1 o1
v |01 01
=01 o1

(] 4 I Cancel | Apply

Figure 8-22, Regular geometry - POINT 1, Parameters for the tolerances

See circle element.
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8.4.4 Slot

A slot can be specified via two methods:
1. By entering both mid-points of the circle
2. By entering the mid-point, the length and the width of the slot.

Parameters for the dimensions

Dim.  |Crcles | Mid-point/Normal | Workpplane | Tolerances |

No. meas. points: I Points | o — | Protocol

(% Inside " Outside geometry [~ Save as free form geometry

Nom. value Act. value

Length: v L IU IIZI v Std. dev.: |u
¥ Li In [o ¥ Max. dev.: |u
Width: ¥ B: ID ID [+ Min. dev.: |D

ITI Cancel | Apply ]

Figure 8-23, Regular geometry - Slot 1, Parameters for dimensions

Length/Width: L=Li+B

Figure 8-24
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Parameters for circles

Dim. Circles |M|d—p0int/Norma| Work plane | Tolerances

Circle 1 Circle2
........ Nom.value  Act.value 'Nom. value  lAct. value
I3 o o riw2 o [o
| R0 o vz [0 o
21 fo o rze o [0
" Ri r Bz

| 0K || Cancel I Apply

Figure 8-25, Regular geometry - Slot 1, Parameters for circles

Circle 1: Mid-point of the first circle
Circle 2: Mid-point of the second circle

Parameters for mid-point and the normal

Mid—ppint Normal

Nom.value  Act. value Nom Act.
[ £ s o P
Vi o fo v o [@
vz |0 |n W |g E

’TI Cancel | Apply |

Figure 8-26, Regular geometry - Slot 1, Parameters for normal and mid-point

Mid-point: Mid-point of slot.

Normal: The normal of the slot corresponds to the normalized vector from
the mid-point of the first to the mid-point of the second circle.
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Parameters of the working plane

Correspond without exception to the work plane of the circle.

Parameters for tolerances

Dim.  [Circles, | Mid-point/ Normal | Work plane Tolerances

lower upper
% 0.1 !n.1
¥ 01 01
z i-m !0.1
Length: ;-0.1 !n.1
Width: [0 {01

ITI Cancel | Apply

Figure 8-27, Regular geometry - Slot 1, Parameters for tolerances

X,Y,Z: Tolerance for the X-,Y-,Z-values for circle 1: circle 2 and the mid-
point.

Length: Tolerance for the length data.

Width: Tolerance for the width data.
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8.4.5 Rectangular hole

Parameters for the center and the size

center] 28 . | work. piane | Tolerances / Direction |
No. meas. pqnts Points | Measure Protocol
¥ Inside ™ Outside geometry [iSavelasireejformigeametry
Nom. value Act. value

Center: v o ID ID [ Std. dev.: ID—
v IEI IEI ¥ Max. dev.: [D—
vz IU IU [ Min. dev.: [U—

Width: v bi: [0 o

Length: W D2 IEI IEI

ok || Caneel | fe |

Figure 8-28, Regular geometry - RHOLE 1, Parameters for center and size

Center: Mid-point of rectangular hole.
Width: Width of rectangular hole.
Length: Length of rectangular hole.

Parameters for the working plane

Correspond without exception to the working plane of the circle.
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8-26

Parameters for tolerances and direction

XY, Z.

Length:

Width:

Direction normal:

Center / Size |Work plane ~ Tolerances / Direction |
lower upper |Directio_n normal
e 01 !0.1 w4 ID
v ;-0.1 |n.1 v |1
z i-m in.1 ! |D
Length: i-m !0.1
WG [0 [0

ITI Cancel | Apply |

Figure 8-29, Regular geometry - RHOLE 1, Parameters for tolerances and direction

Tolerance for the center of the rectangular hole.
Tolerance for the length of the rectangular hole.
Tolerance for the width of the rectangular hole.

Direction normal

Width

Length

| a
Figure 8-30
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8.4.6 Hemisphere

Regular geometry

With the hemisphere it is possible to measure circles, slots or
rectangular holes, if the probe diameter is greater than the circle
diameter.

Parameters for the mid-point / hemisphere

Mid-point:
Hemisphere A

Radius:

er'd-rioinf/""éml"sbhefé]Ax'eslAr"n'gIe"s' | Toferances / Norma |
No. meds. points I PPoints _l il | Protocol |
Nom. value Act. value
Mid-point: v % IU IU ¥ std. dev.: !D
v ID ID ¥ Max. dev.: [U—
¥ 2 ID ID v Min. dev.: iD
Hemisphefe o |25
Radius: R IU
ok | cancer | Aboy |

Figure 8-31, Regular geometry - HEMISPHERE 1, Parameters for the mid-
point/hemisphere

Mid-point of the hemisphere which is to be measured.
Diameter of the hemisphere.

Only for information purposes, e.g. to mention the radius of the
circle to be measured in the record.

Parameters for axes and angles

Correspond without exception to the axes and angles of the circle.

Parameters for tolerances and normal

HOLOS V. 1.75

See working plane and tolerances for the circle.

Note

The plane only needs to be defined if you require information about
the axes and angles. If no plane is defined, then the axes and angles
will not be evaluated.
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8.4.7 Sphere

Parameters for the mid-point and the radius
Correspond without exception to the parameters of the circle.

Mid-point / radius | Tolerancesl

No. meas. points IE] Points | IMesset | Protocol |

0 Inside L Outside_geomet.ry I save as freeform géometlry.
Nom. value Act. value
Mid-point: W ox |0 o W std. dev.: |0
b i':' ID M Max. dev.: ID
vz |D IU ¥ Min. dev.: IU—
R adius:; v R: I':| ID

0k l “Cancel J Apply | Heip |

Figure 8-32, Regular geometry - SPHERE, parameters for mid-point and radius

Parameters for tolerances
Correspond without exception to the parameters of the circle.

8-28 Holos08a.doc 07.00



HOLOS Operating Manual

Regular geometry

8.4.8 Cylinder

Parameters for the center and the size

Center/Size lees/AngIe ]Tolerances/NormaI I
No. meas. points: ! Points | fEssen Protocol
{* Inside i~ Outside geometry [~ save as freeform geometry
Nom. value Act. value
Center: ID IEI ¥ std. dev.: |D
|':| |EI ¥ Max. dev.: |D
I':| IEl ¥ Min. dev.: ID
Radiusz: v R: I':| IEl
Height: | FH IEI

Ok I Cancel | Apply Help

Figure 8-33

See mid-point and radius of the circle.

Center Mid-point (Z) of the cylinder
Radius Radius of the circle
Height Height of the cylinder

Figure 8-34

Parameters for axes and angles

See axes and angles of the circle.
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Parameters for tolerances and normal

Center/Size I Axes/Angle Tolerances/Normal I
Tolerances: lower upper
General: |-|:|.'| ID-'I 150
R adius; |-n.1 ||11 |
Normal Nom. Nom.
b [0 o
v | o
W 11 ;D
Ok, Cancel Apply Help
Figure 8-35
General: Tolerances of the angle in space in relation to the main plane.
Radius: Tolerance for the diameter of the circle.
ISO: Enter tolerance for the cylinder in accordance with DIN ISO 286

Part 2. The upper and lower tolerance for the diameter is calculated
as soon as you click on any other field.

Normal Direction in u, v, w to define the position in space
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8.49 Cone
Center/Size IAxes/AngIe IToIerances/NormaI I
No. meas. points: iE Points | fEsaen Protocol
& Inside ¢ .Outside geometry [™ save as freeform geometry
Nom. value Act. value
Mid-point circle 1: |D |D ™ std. dev.: |D
ID ID [~ IMax. dev.: ID
|D ID I i, dev.: ID
Angle: [l ID ID

Fadius 1: v B: ID Radiuz 2: | (GRS IU
Height: ¥ H: IU

0k, I Cancel | " Apply | Help ]

Figure 8-36

See mid-point and radius of the circle.

The cone is defined by three or four possible specifications: radius
of circle one (R1), radius of circle two (R2), the angle (W) and the
height (H).

Which circle is one and which is two depends on the direction.

<
<

-

Figure 8-37
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Parameters for axes and angles

See axes and angles of the circle.

Parameters for tolerances and normal

See axes and angles of the cylinder.

8-32 Holos08a.doc 07.00



HOLOS Operating Manual

Regular geometry

8.4.10 Intermediate position

For HOLOS CNC you can define movement paths within a regular

geometry list, with the help of intermediate positions.

You can also perform a probe change at an intermediate position,
and in the case of a DSE machine, a probe swivel is also possible.

X, Y, Z:
Probe:

FD (Move,
Rotate):

FDF (Move,
Rotate, Move):

DF (Rotate,
Move):

DSE angle (A,B):
&

)

HOLOS V. 1.75

o ({{
=0

z= |0

Probe

—

D
C FDF
@~ DF

0OF, I Cancel

Figure 8-38

| 3

o ({{
=0

z= |0

Probe

|1
| DsEangle

S —
o

COFD
C FDF
@~ DF

oK I Cancel | -»})‘}

Figure 8-39

In multiple column operation you can also select the column which
is to perform measurement.

Intermediate position in workpiece coordinates.
Probe number which you wish to change to.

First the intermediate position is moved to, then the probe is
changed.

First the intermediate position is moved to, then the probe is
changed and then the intermediate position is moved to again.

First the probe is changed and then the intermediate position is
moved to. With a DSE machine, probe changing also means DSE
rotation.

Angle to which the DSE is rotated.

Move to intermediate position and change probe.

Accept current probe position and current probe from the
coordinate measuring device. With a DSE machine, the angles of
the DSE are also then accepted.
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8.4.11 Comment

Comment

Message

8-34

The "comment" is not a regular geometry element in the actual
sense. It fulfils the following functions:

In the first block, a comment can be entered for the measuring
record.

The other options serve to interrupt a CNC run, to amend it
manually and then to record it again.

4 o

[T Message

— Measure manually

& No " Start ' S
~ Local execution

v No ) Start i~ Stop
— Transform meas. p(')ints'

¢ No T " Siop
— Method

= a0 " RPS

(0] 4 I Cancel |
Figure 8-40

Switch the option on and enter a comment, which will be output in
the measuring record.

Switch the option on and enter a message which defines a stop in
the CNC run and is displayed on the monitor. E.g. you can use it to
indicate at an intermediate position that a clamping fixture needs
to be removed, before further measurement can be performed.

If no entry is made, but the option is switched on at the same time
as the "Manual measurement" option, then at this point in the
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manual
measurement

local alignment

transform
measuring points

method

HOLOS V. 1.75

Regular geometry

process you will be asked whether manual measurement is to be
performed.

If e.g. in a drilling pattern the position of the elements in relation to
each other is correct, but the entire pattern can be moved
depending on the workpiece, then you can interrupt the CNC run
with this option and measure one or more elements manually. Then
switch the option off again with "Stop" and the CNC run is
continued.

Before the CNC run is continued, you can define what should occur

with the manual measurement.
Select an option:

Effects a temporary change in the workpiece system. Select the
elements for the best-fit. Or

Moves the measuring points within the workpiece system.

For both options, you then define the method:

You can choose between 3D- and RPS-alignment method.

L For alignment method, see Chap. 3.6
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8.4.12 Linking

There are two ways of linking two elements or links with each
other:

1. With the <Elements><Link> function

2. Directly select the required link e.g. point, distance, angle or
straight line.

The link function allows you to quickly generate several links one
after another:

Click on the link function.
You can now select two elements or links.

After selecting the second element or the second link, the window
for links is displayed:

AN [

Element 1. CIRCLE 2

Element.  CIRCLE1

Figure 8-41, Regular geometry - Links

Select a link:

. Generate the point link.

Generate the straight line link.
Generate the distance link.

Generate the angle link.

=AY

Generate the circle link.
Generate the plane link.

The link is generated with elements 1 and 2, the selected elements
or links, and entered into the link list.

In order to be able to select further elements or links, click on the
"Select" key.
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When an element or a link is selected, the next selectable one is
always marked with an asterisk, and you can generate a further link
with other elements.

When you have generated all required links, close the window.

The following table provides an overview of the possible links.

The elements circle, slot, rectangular hole and hemisphere are
always treated like a point, i.e. the mid-point of the element always
has a further link. Cylinder and cone are further linked as a straight
line (middle line).

The angle and distance links as well as the intermediate position
element cannot be linked further.

Element Element Link Linking task
Point Point Point Mid-point between two points
Straight Straight line Point Point of intersection of two straight lines
line
Straight Plane Point Point of intersection of a plane and a straight line
line
Point Straight line Point Perpendicular root point of a point on a straight
line
Point Plane Point Perpendicular root point of a point on a plane
Plane Plane Straight line Intersecting straight line of two planes
Straight Straight line Straight line Middle straight line between two straight lines
line
Straight Straight line Angle Angle between two straight lines
line
Plane Straight line Angle Angle between straight line and plane
Plane Plane Angle Angle between two planes
Point Point Distance Distance between two points
Straight Straight line Distance Distance between two straight lines
line
Point Straight line Distance Distance of a point from a straight line
Point Plane Distance Distance of a point from a plane
Point Straight line Plane Clamp plane
Straight Straight line Plane Clamp plane
line
Plane Plane Middle plane Clamp plane
Point | Point | Point Circle
Figure 8-42
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8.4.13 Distance

The <Distance> function generates a distance link.

Element 1: |circLEL =l i‘
Element 2: R | o | Powco |
Nom Act. tolerance lower / upper

¥ D !-sz.uuus |-81.993? |-u.1 im

¥ DY |9_5424 IEI.EBSS |-n_1 ;m

¥ Dz in |n_uu?4 |-n_1 50_1

[¥ Distance i32.5541 ]ez_sszs |-n_1 im

0K I Cancel |

Figure 8-43, Regular geometry - link - distance

Element 1 and 2: Elements which are linked to the distance link.

| Activate the selection mode, through which the next element or the
next link in the graphic is to be selected as the element to be linked.

Record: Evaluate link and generate a record for the link.

DX, DY, DZ: Nominal and actual value of the main axial components are

determined from the elements.

You can only preset the tolerances for the corresponding
component.

Distance: Distance of the nominal point from the actual point in space.
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8.4.14 Straight line

Element 2

Work plane

Direction

Work plane X-
direction

Normal:

HOLOS V. 1.75

Regular geometry

The <straight line> function generates a straight line link.

Element 1: lCIRCLEl _:Iﬂ
Element 2 IPOINTl ;];l
" Element 2
'ﬁ' Working plane
7 Bichtung
0 Arbeiteebene s Eiehtung
Point Normal
Nom Act. Nom Act
® o [o E E
A o [o [o [0
z o [o E E
ITI Cancel I

Figure 8-44, Regular geometry - link - straight line
Selection of the link type:
Forms the straight line between two elements

Only for circle, oblong and rectangular hole. The straight line is
formed from the mid-point and the normals of the work plane.

Only for oblong and rectangular hole. Forms the straight line from
the mid-point and the direction of the element.

Forms the straight line as a cross-product of the work plane and
the direction of the element.

The normal results from the order of the selected elements. It
always points from <Element 1> to <Element 2>.

For further parameters, see distance link.

There is no measuring record for straight line links, but the straight
line is mentioned for information in the record.
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8.4.15 Point

The <Point> function generates a point link.
Element 1: CIRCLE 1 =l il
Element CRECEE - | |  Poocol |

[™ Augnment Nom Act. Lower/upper tolerance
2R T | 1503.9334 |1504.u1se !-0.1 ID.1
T [ |1148.2282 [1148.2383 |-0.1 |0.1
Fz |0 [23.9939 |-24.4581 !-0.1 o1
oK I Cancel |
Figure 8-45, Regular geometry - link - point
Alignment: As a rule, the nominal and actual point are used for alignment.

If no data set is available, but the coordinates of a theoretical point
are known, you can preset a nominal point here especially for the
alignment.

Example:

It is known that the point of intersection of three planes lies exactly
on the zero point.

™ Generate the three planes.
Form two intersecting straight lines between the planes.

Form the point of intersection from the two intersecting straight
lines.

Activate the "Alignment" control box in the point of intersection and
preset the coordinates X =0; Y =0; Z=0.

The coordinates of two further points must also be known.
Now you can align the part.

L For describing further parameters, see distance link.
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8.4.16 Angle

WX:
WY:
WZ:

HOLOS V. 1.75

Regular geometry

Element 1: lSTRAIGHT LINE 1 j il
Element 2 ISTRAIGHT LINE 2 j ﬂ Protocol |
Nom Act. Lower/upper tolerance

IV i |1?n_4u4? |‘I?D.E4D? |-n_1 ID.1

¥ e |0.0001 |B.8388 [0 o1

W Wz |1sn |15?.1123 |-n_1 ID.1

[¥ Angle [170.4047 [1B4.1423 [0 o1

0K | Cancel I

Figure 8-46, Regular geometry - link - angle

Angle of the projected vectors onto the YZ - plane.

Angle of the projected vectors onto the XZ - plane.

Angle of the projected vectors onto the XY - plane.

Angle in space.

The normal directions of the elements to be linked are decisive for
the result, as the angle enclosed by the normals is calculated:

Angle W

L For describing further parameters, see distance link.
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8.4.17 Circle

8-42

Element 1: Ipo|NT 1 j il

Element 2: |POINT 1 = il Protocol |
Element 3: IPOINT 1 ;I il

Nom. Act. Tolerance upper/lower

W % E o [0 o1

v |n |n |-|11 |n.1

¥ z ln o l-m {01

¥ R: |c| o |-n.1 {01

ok [ cencel |
Figure 8-47

A circle is calculated from three points: coordinates of the mid-
point and radius
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8.4.18 Plane
Element 1: {PO|NT1 ;' ﬂ
Element 2; IPO|NT1 _v] ﬂ
' Element 2
£ ibeitsebens
€ Hichtung
£ Arbetsebens ¥ Bichiung
[ Virtual plane
Point Normal
Nom. Act. Nom. Act.
s o ID In o
5 |D ID ID ID
2 o o ]u ID
0K ||_ Cancel _I
Figure 8-48
Selection of the link type:
Element 2 Forms the plane between two elements
Work plane Only for circle, oblong and rectangular hole. The plane is formed
from the mid-point and the normals of the work plane.
Direction Only for oblong and rectangular hole. Forms the plane from the

mid-point and the direction of the element.

Work plane X-  Forms the plane as the cross product of the work plane and the

direction direction of the element.
Virtual plane: No existent plane, but a defined plane is used, e.g. a symmetry
plane.

Preselect the coordinates of one point and three normals for this
purpose.
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8.4.19 Transformation

marked element:

selected
elements:

all elements:

incl. links:

8.4.20 Rotate normal

Regular geometry elements and their links can be moved, rotated or

mirrored.

i+ marked element
(" selected elements

= all elements

I incl. links

{+ Translation
¢~ Rotation

£ Mirroring

S | cancen

Figure 8-49, Transformation through translation

Only the marked element is transformed.

All selected elements are transformed.

All elements contained in the list are transformed.

The selected links are transformed.

The element is rotated by 180°.

8.4.21 Element as hemisphere

8-44

Circle, oblong and rectangular hole can be calculated as a
hemisphere with the help of a mid-point and the normals.
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8.5 Measurement

8.5.1 Measurement

HOLOS V. 1.75

Regular geometry

The functions of the <Measurement> menu serve mainly for the
measurement of regular geometry elements.

Functions:

Measurement (only HOLOS CNC)
Selected measurement (only HOLOS CNC)
Man. measurement

Selected man. measurement

Simulation (only HOLOS CNC)

Cancel measuring run (only HOLOS CNC)

With this function the complete regular geometry list is measured.
The following must be observed:

1.
2.

The regular geometry list must be saved before measurement.

If a measurement is active, you cannot start any other
measurement at the same time.

Each element, as well as any working plane present, is treated as
an independent measuring run. Therefore, the coordinate
measuring machine moves into the clearance plane after each
element.

The parameters "Backaway path before and after probing" and
"Clearance plane after each point" are provided with each
element. If you have set global values which cannot be used to
measure an element, then the parameter is automatically
corrected.

Example:

You wish to measure an inner circle with diameter 8 mm and
have set a backaway path before probing of 10 mm: The
backaway path is automatically reduced to 4 mm, so that the
circle can be measured without problem.
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8.5.2

8.5.3

8-46

Example:

You wish to measure a hemisphere with diameter 30 mm and
have set a backaway path before probing of 10 mm: The
backaway path is automatically increased to 17 mm, so that you
can measure the hemisphere, without having to move onto the
clearance plane.

5. The parameter "Clearance plane after each point" can only be
changed for the plane element. Otherwise, the global setting
always applies.

6. The measuring points are corrected according to the set offset
value and the normals of the element.

7. The actual data are saved after the measurement.

Selected measurement

Corresponds to the <Measurement> function, but only the
selected elements are measured.

Man. measurement

Element:

/4

IO

With the <man. measurement=> function you can measure the
entire regular geometry list by manually probing the elements.

Select the <man. measurement=> function.
The assistant for manual measurement is displayed:
Element: CIRCLE 1

No. of points: 0 of 3

Repeat | Delete last point

Figure 8-50, Manual measurement

Displays the name of the element to be measured. The element is
also selected at the same time. If the name of the element ends
with "AE", this means the working plane of the element and you
must probe the working plane of the element.
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No. of points:

Cancel:
Repeat:

Delete last point:

Regular geometry

Shows the number of points already probed, as well as the total
number of points to be probed. If you have reached the number of
points to be probed, the assistant automatically changes to the
next element.

Cancel the entire manual measurement.

Repeat the measurement of an element. If you have already probed
points for the current element, these points are rejected and you
can perform a new probing.

If the number of already probed points is zero, then you switch
automatically to the previous element and you can measure it
again.

If you have for some reason probed at the wrong point, then you
can immediately reject this point again. If you have probed the last
point of an element incorrectly, then you must repeat the entire
element again.

Like the man. measurement function, but only the selected
elements are displayed by the assistant.

Each regular geometry measurement which you start in CNC mode
is only graphically simulated and is not sent to the coordinate
measuring machine.

This applies e.g. for the <Measurement> and <Man.
measurement=> functions, for regular geometry measurement from
a macro run, as well as for measurement via the function keys in
the element dialogs.

Cancel the CNC measurement of a regular geometry list.

8.5.4 Selected man. measurement
8.5.5 Simulation

8.5.6  Cancel measuring run

HOLOS V. 1.75
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8.6 Evaluation

The functions of the <Evaluation> menu serve mainly for
subsequent evaluation of existing actual data.

Functions:
Evaluation
Evaluate list
Evaluate sel. list
Measuring record
RPS alignment
3D alignment

8.6.1 Evaluation

You can subsequently evaluate earlier measurements of the loaded
regular geometry list. The evaluation is graphically displayed, and a
measuring record is generated.

Call up the <Evaluation> function.

0

A window opens for evaluating the existing actual data:

Look in: | 4 act

T|E‘Measure_0.rac —I@HIMeasure_G.rac
|2] Measure_1.rac |2] Measure_7.rac
@] Measure_2.rac @] IMeasure_8.rac
@ Measure_3.rac @ Measure_9.rac
@ Measure_4.rac
@ Measure_5.rac

File name: || Open I
File type |Regu|ar geometry eval.(Measurement_*.rac_:_I Cancel |

Figure 8-51, File name for evaluation

The actual data of a measurement are always saved under the name
of the regular geometry list with consecutive numbering.

™ Select a file and click on <Open=>.
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The data are evaluated, and the result is displayed on the screen:

|
| |
| ]
! .
! CIRCLE 1
|| mom 1545, DEES Dan 1584, 4570 Fom -0, 5470
i | =~ FE= LLAT TS P LR N Fpe 0 RIE
.............................................. } [ e NNk T LA A TER et 1A
b i Da= 5570 Tis 9. 042 Ba-0.0938
I
1 1
'i I DISTANCE 1
e =] Dm BT rE42 D= 0 18
e = o -
ivm ) CIRCLE 2
| | mom 1253.9050 D 1863, 35T Pem  0.040F
in - ! = Bp= I13I,9953 Ty= 1180, DEE% Fp=  0,0013
Ji] g - | Bom  =E3,9058 T -0, BEQS Fue Z3, 1104
- [ =5 L= gl Die LE.DSEL 1= . BEZA
................... - __F|:_. —— — .-.ANGLEl
i Bim 170, AIAT Me -G3624
(|
; [
PEEWAL UENF N BaMm
1 1
! |
] 1
|
I |
|
|
/ |
| |
Operator:
Part no.: |T. name: demo-plate

| WA, no.:

Date: 21.01.00

Figure 8-52, Actual data of a measurement

If elements have been removed from the regular geometry list or
renamed, then they will not be evaluated. If there are more

elements in the regular geometry list than are saved in the actual
file, then the evaluated elements will automatically be selected.

8.6.2 Evaluate list

The currently loaded regular geometry list is evaluated with its

actual values. The data are graphically evaluated, and a measuring
record is generated.

This function is helpful if you have generated a regular geometry list
with elements, then measure these and subsequently only generate

the links. You can then evaluate the elements and the links from the
list.

HOLOS V. 1.75
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8.6.3 Evaluate sel. list

Like the <Evaluate list= function, but only the selected elements
and links are evaluated.

8.6.4 Measuring record

8.6.5 RPS alignment

8-50

Like the <Evaluation> <Measuring record> function in the
HOLOS main menu. The record of the last evaluation (regular
geometry or free form geometry evaluation) appeatrs.

With the RPS alignment procedure, you can align a workpiece at
defined points. The nominal planes selected for the alignment may
only change within the range of the measuring accuracy, or when
repeating measurement of these points.

Define the elements or links for RPS alignment. The plane and
intermediate point elements cannot be used, and only the point of
the links can be used.

Check the normals of the elements. These are important for the
offset correction and the probe radius correction, particularly with
elements whose working plane is being measured.

In the element window select the corresponding axes of the
elements for which the nominal value to actual value variance is to
be set to zero.

Please note the following points:

1. You need at least six nominal planes, i.e. each selected axis
corresponds to a nominal plane.

2. Use at least three elements.

3. Distribute the six nominal planes according to the 3-2-1
procedure, e.g. three nominal planes for the Z-axis; two for the
Y-axis and one for the X-axis.

4. Where possible, only select elements for an axis that are a short
distance from each other in this axis, or check the deviation of
the distance of the elements used in this axis. Too great a
deviation can lead to unintentional rotation of the workpiece.

Example:
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You are measuring the following points:

Point 1 Point 2
X - nominal 200 400
value
Y - nominal 100 100
value
Z - nominal 25 25
value
X - actual 1200.56 1399.47
value
Y - actual 1100.45 1100.23
value
Z - actual 125.25 125.25
value
Figure 8-53

If you select both points for RPS alignment in X and have only
defined six nominal planes altogether, then you will get a
rotation around the Y-axis, due to the deviation of the distance
of 1.09 in the X direction.

™ Perform the <Evaluation><RPS alignment> function.

The best fit is performed, and the result is displayed in a window:

| HOLOS - 3D best fi

Number of fitted points = 6
Rotation
' Wix) = 54.014
W(y] = -4.094
W(z) = 2.487

Translation vector:

Ty =0 SeLERTa

T(y) = 356.529%9

Tiz] = -947.7740
Standard deviation: 0.00oo

Close I Printing | Copy

Figure 8-54, 3D best fit
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8.6.6

8-52

O

IO

N

3D alignment

If the number of fitted points is equal to six and the standard
deviation is not zero, then check the above mentioned points again.
Close the function.

If you answer <Yes> to the following query, the stored workpiece
system will be corrected.

I\:::} Transter transtormation matrix for W-position correction?

Figure 8-55, Transfer transformation matrix?

If you answer <Yes> to the next query, the measured data will be
transformed.

il\.gs} lranstorm act. data Into new W-position?

Figure 8-56

In order to re-evaluate the transformed values, use the
<Evaluation><Evaluate list= function.

3D alignment is similar to the 3D best fit with free form geometry
measurements. However, here the points (mid-point in the case of
circle, slot, etc.) of the elements can be used.

Define the elements or links for the 3D alignment. The plane and
intermediate point elements cannot be used, and only the point of
the links can be used.

Select the elements or links for the 3D alignment. Even if all
elements and links are to be used, they must be selected.

Perform the <Evaluation><3D alignment> function and proceed
as described for the 3D best fit.
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8.7 Extras

Functions:
Analysis
Select group
Parameters
Import Catia list parameters
Reset 2D
Reset 2D sel.

Set values (options: only selected, offset, tolerance, probe,
column)

Upwards

Downwards

8.7.1 Analysis

With the <Analysis> function, you analyze the regular geometry
elements from an existing data set.

/4

Select the objects to be analyzed (curves, faces, surfaces) and
perform the <Extras><<Analysis> function.

IO

A selection window appears for the regular geometry elements:

™ Plane

I circle

¥ siot

v Rectangular hole
r Sphere

™ cylinder

™ cone

r Save elements
I” Circle as hemisphere

I Slot as hemisphere
[~ Rectangular hole as hemisphere

Cancel |

Figure 8-57, Selection window for regular geometry elements
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8-54

N

N

Save elements:

Circle as
hemisphere / Slot
as hemisphere /
Rectangular hole
as hemisphere:

N

Select the elements which are included in the free form description
and which you wish to filter out.

Please note the following:

1. The analysis of a rectangular hole can take some time, therefore
you should analyze rectangular holes separately if possible.

2. Ifitis established during the analysis that an element is lying on
an already existing or an analyzed plane, then this plane is
entered as the working plane of the element.

3. The selected objects are analyzed one after another. Each object
is checked, in the order shown in the illustration, to see
whether it contains the corresponding element.

4. The number of selectable objects can affect the analysis as
follows:

Two curves: These are treated as one curve, enabling analysis
of a slot, which consists of several curves. Please
select only those curves which contain a circular
segment of the slot.

Four curves: These are also treated as one curve, enabling
analysis of a rectangular hole which consists of
several curves.

Switch the remaining options on or off:

With this option, all regular geometry elements that have been
found are immediately transferred into the regular geometry list.
Otherwise, for each found element the parameters of the element
are displayed, and you can modify these accordingly or completely
reject the element.

Instead of the relevant element the hemisphere element, which
contains the mid-point of the element, is set.

Click on <OK> to start the analysis.
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Q{> The analysis is performed.

NOTE

During the analysis, the offset attribute of an object is applied to
the found element.

Depending on the <Save elements> option, you obtain either the
corresponding dialogs for definition of elements or the following
analysis results window:

IO

REGULAR GEOMETRY ANALYSIS
sLoT
CIRCLE 1 ¥ 360.4750
T -683.8774
z 85.9731
D 35.3302
17 F S/MIN/MAX 0.0019 -0.0027 0.0042
CIRCLE 2 ¥ 360,479z
T -683.5840
z 55.2688
D 35.3301
17 F S/MIN/MAX 0.0012 -0.0027 0.0042
DISTANCE 30,0043
WIDTH 35.3301

Close I Printing | Copy

Figure 8-58, Regular geometry analysis

8.7.2 Select group

With this option, you can select several regular geometry elements
which are then marked and selected.
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8.7.3 Parameter

Change the parameters for the regular geometry list.

Display parameters

Represent / Measure |Recognition Protocol elements I |Protocol links Standardi
¥ Elements [™ Evaluate probing direction
|w Links

™ IProject point element during generation

[ Element names
¥ Intermediate positions

[~ Display hole pattern icon
[ 3 value with hole pattern icon

[~ Cylinder / Cone straight line
[v Output distances and angles absolutely

Ok i Cancel HEermetmers Help

Figure 8-59, Regular geometry, display parameters

Elements The elements are graphically displayed.
Links: The links are graphically displayed.
Normal: The normal of the elements or links is displayed. Keep this option

switched on while you are generating the regular geometry list, in
order to avoid subsequent measuring errors.

Element name:  The designation of the element or link is displayed.

Intermediate The position of the intermediate position is displayed.

position:

Display hole The hole pattern icon is displayed for circles, slots and rectangular
pattern icon: holes in the 2D view. The content of the graphic symbol is

dependent on the settings in the parameters.
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3" value for hole
pattern icon

Cylinder / cone
straight line

Absolute
distances and
angles

Evaluate probing
direction

Project point
element during
generation

HOLOS V. 1.75

Regular geometry

The arrows give the direction of the deviation in the corresponding
coordinate. Here the circle has a positive deviation of 0.0402 in the
X-direction and a positive deviation of 0.0872 in the Y-direction.

The value of the third (the missing) coordinate is also output.

The straight line from cylinder and cone for the link is shown.

With this option, the spatial distance is output for distances, not
the delta value. For angles, only the value is output, not the
preceding sign.

During manual probing, the probing direction is set identically to
the normal direction.

If a new point element is generated during manual probing, then
the point is first projected onto the existing data set, before being
applied to the element. This means that the projected point is
applied to the list of regular geometry elements.
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Recognition parameter

Element
recognition:

Plane/element
link:

Normal:

Distance:

8-58

Represent / Measure Iielcoqnition i Protocol elements I Protocol links l Standard
Element recognition ‘Plane/element link

Plane: Im— Normal: IW

Circle: 'F Distance: IW

Slot: lﬁaD_D-E_.

_Recianglllér hole: IV
Cylinder: ID_DDS_
Sphere: FJDDS_.
Cone: IF

(]S I Cancel Apply Help

Figure 8-60, Regular geometry, recognition parameter

This value specifies the standard deviation beneath which the
relevant element is recognized.

If a 2D element is analyzed, then the plane setting can also have an
effect on the element recognition, as it will be checked first of all
whether the points to be analyzed lie on a plane.

If a 2D element (e.qg. a circle) is found, then it will be checked
whether the element is already lying on an existing plane. The
check is dependent on this parameter setting.

If the direction of a normal deviates by more than this amount, no
assignment of element to plane is performed.

If the distance of the mid-point of an element from the plane in the

orthogonal direction is greater than this value, no assignment
occurs.
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Protocol element and protocol links parameters

HOLOS V. 1.75

i 2
I
AN

Figure 8-62, Protocol link parameters

Here you specify which information is to appear as standard in the
measuring record. You can then overwrite this standard setting for
each element or link. The setting of the already existing elements
and links is not changed.
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Standard parameters

<L A ~ ACH A o g =~ LA M
Represent / Measure | Recognition ~ Protocol elements IProtocoI links Standard i
Circle / slot / rectangular hole: Hemisphere: No. meas. points:
(" iecti =
|_no“p.r01ect|on " Measure plane Plane: |3
o Nominal plane (5 ©d2): L |3—
% Actual plane I?m— Circle:
i I_E
I Define actual plane i
| Nominal points in plane Rectangular hole: IS
) Hemisphere: |4
Offset [d1]: 11 - -
e ‘Cylinder: I
Offset  [d2]: i
Sphere: |4
Cone: |9
ak I Cancel Apply 1 Help

Figure 8-63, Regular geometry standard parameters

Here you enter the standard configuration of the parameters for the
elements. The individual parameters are described for the elements.

NOTE

If you activate the <Actual plane> option, the <Define actual
plane> option is not also automatically activated, which can
lead to problems in determining the measuring results in the
case of elements which do not have any link to a plane.

No. meas. points: Specify the number of measuring points which are to be used to
measure the element.
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8.7.4 Import Catia list parameters

N |Project points onto data set

under element size as hemisphere I':'

File path |D:'\HDLDS'\daten‘atmp'\Eatia |

" "Cancel |

Figure 8-64

Points onto data With this option, individual points are projected from the list onto
set the data set. They are not evaluated, but applied to the list of
regular geometry elements.

As hemisphere  You can enter a value in mm. If an element is smaller than this
value, then a hemisphere is generated automatically.

File path Specify the standard directory from which to read.

8.7.5 Reset 2D

In the two-dimensional view you can drag distance dimensions to
another location with the mouse pointer. This option also undoes
all such movements.

8.7.6 Reset 2D sel.

In the two-dimensional view you can drag distance dimensions to
another location with the mouse pointer. All such movements are
undone again with this option for those distances which are
entered in the regular geometry list under links and selected.
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8.7.7 Set values

[~ Only selected
[ Offzet

[~ Tolerance
I~ Probe

[~ Column

Cancel |

Figure 8-65
Only selected The following options only apply for the selected elements.
Offset The globally set offset is adopted.
Tolerances The tolerance settings are set to the set global value. The modified
tolerance settings are also overwritten.
Probe The active probe is allocated to the elements to be measured.
Column The active column is allocated to the elements to be measured.
878 Up

The selected element or link is moved upwards in the list by one
position.

8.7.9 Down

The selected element or link is moved downwards in the list by one
position.
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9 Evaluation of measuring runs

This chapter describes the functions of the <Evaluation> menu.
The functions are used to evaluate existing actual data at a later
point in time.

The main function <Evaluation> is sub-divided into the following
functions:

Evaluate actual data
Evaluate sections

Evaluate regular geometries
3D best fit

Measuring record

Distance calculation

9.1 Evaluating actual data

9.1.1 Standard evaluations

Operation

HOLOS V. 1.75

N

The <Actual data> function has a branch leading to the
<Evaluation> subfunction. With the <Evaluation> function, the
deviations of the actual data on the nominal surfaces are calculated
and subsequently displayed on the screen.

The type of representation is dependent upon the settings that you
have made for the parameters in the <Graphics> parameter
function.

L See Chap. 12.1

The measuring record will be created during the evaluation.

First of all, select the deviation representation via the <Graphics>
parameter function.
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™M Invoke the <Evaluation> - <Actual data> - <Evaluation>
function.

A window opens for the selection of existing actual data
(= measuring runs).

™M Select the actual data and click on <Open>.

The data will be evaluated and the result then displayed on the

screen.

T d-v.0zo1]F 1
il o.oss1
M -0.0293 [F 3

-0.0107 |F 4

7
. -0.0363 F 5

Fig. 9-1, Deviation representation with symbols

The content (number of points, deviation, nominal point, actual
point, deviation vector and point type) and the typeface for the
graphic symbols are defined via the evaluation parameters (NT) or
the parameters for graphic symbols (UX).

Graphic symbols can also be moved at random or automatically
arranged in the margin of the graphic window.

N More detailed information can be found in the Extras
chapter.

The following deviation representations are also possible:
- numerical

vectorial

with colored symbol

with colored markings

with colored marker (NT)

tripod (NT)
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9.1.2 Actual data as chromatic coordinates

For representation in chromatic coordinates, areas with the same
tolerance zone position will be shown in the same color. In contrast
to the deviation representation, here the entire surface is colored
with a colored "marking*.

This type of evaluation can be utilized

in the raster and grid measuring runs (here the measured
patches is completely colored)

for several manual probing points (here a convex envelope is
formed around the points and the enclosed surface then
colored).

Background information

HOLOS V. 1.75

In order to color the entire surface, the program needs, in addition
to the information about the probing points, other information
about the interspaces. Of the calculations that are required for this
matter, mention will only be made at this point of those aspects
that are of interest to you, the user.

]

Al
A

Fig. 9-2

First of all the points are joined by a so-called triangular meshing.
The closeness of the triangular meshing depends on the nesting
depth, which you can define yourself.

Nesting depth 1: a triangle is subdivided into four further triangles.
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Operation

n w w

For nesting depths of 2 and higher: the subdivided triangles will be
further subdivided in the same manner etc.

NOTE

The greater the nesting depth, the finer the subdivision of the
surface and resulting precision in the evaluation. The nesting
depth should however not exceed 5, since the computer speed
might not then be adequate.

By means of various equalization calculations (Interpolations)the
deviation of the probed points is now extended to the interspaces.
Because of the flowing transitions, however, outliers on the surface
cannot be recorded and a false impression can result. For this type
of evaluation the probed points should therefore lie relatively close
to one another.

NT version: The representation can be displayed illuminated for
better three-dimensional representation, if this is set in the
parameters.

Using the <Graphics > parameter function, first of all select
whether the chromatic representation is to be filled or not.

Invoke the function <Evaluation> - <Actual data> - <chromatic
coordinates=.

A selection window is opened with the existing actual data (=
measuring runs).
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Select the measuring runs to be evaluated and click on <Open=>.
The dialog window for entering the nesting depth opens.

Enter the nesting depth (max. value of 5) and click on <OK=>.

0w 0w

The data are evaluated and displayed on the screen in color.

Fig. 9-4

9.1.3 Save actual data as measurement (NT)

Enter a "measurement name", under which a new directory is set
up. All measured data of the currently loaded model will
automatically be copied into this directory. In this way, you can save
several measuring procedures in different directories for better
clarity.
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9.2 Evaluation of sections

HOLOS supports the Zeiss curve measuring program KUM, by
making available possibilities for the evaluation of sections.

In principle, sections are represented as the superimposition of a
polyline of nominal values and the polyline of the respective actual

values that belong to it.

¥ Actual curve

Nominal curve

Fig. 9-5

Since the generation of nominal values in HOLOS is, in terms of
design, not generally aimed at sections or curves, you must for the
moment define sections via the measured actual values.
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92.1 Definition of sections

Sections can be defined in two ways.

The simplest and fastest method for defining sections is in the
evaluation parameters. .

Operation
Evaluationifilter
Point filter: 11
Tolerance limit (%) iD
Save measured values outside
tolerance limit as new measuring run
[ Save measured valués as section
r Regular geometry evaluation
Cancel |
Fig 9-6

™M Activate <Save measured values as a section=.

In the next evaluation that you perform, the measured values will
automatically be stored as a section and can be evaluated as a
section.

If this type of section definition is not possible, because, for
example, you cannot use all evaluated points in the section
definition, you must generate the section on the screen.
A precondition is a previous evaluation of the actual values, i.e.
evaluated actual values must be displayed on the screen. You define
the sections by selecting the actual values.

Operation

% Select the <Evaluation>-<Section> function.

A selection window opens.
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% Select <Define>.
()

A dialog window opens for organizing the sections.

define / from...ta |

define/select |

deselect I

save i

display I

Correction |

define / from... to...

Using this function, you define sections from actual values that are
positioned one behind the other. In the evaluation of measured
values these are filed away in an internal structure for the graphic
representation. Consequently measured points that lie one behind
the other on a line or a raster/grid, also lie one after another in this
structure.

The selection of the first value defines the start point of a section,
the next value defines the end point. All the values that lie in
between are applied for the section. Values that have been applied
are designated by a circle.

2nd selected
point

ol 7
B \_ 1st selected

Deviation arrows point

Fig. 9-8
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define / select

With this function you select individual points for the definition of a
section. At the same time a counter is initialized, i.e. after that you
can begin with the definition of a new section at any given time.

deselect (NT)
The <deselect> function deselects the actual values selected up to
this point.

save

The <Save> function takes care of the storage of sectionsin a file.
The sections are filed with consecutive numbering (sectionO,
sectionl, ...) in the respective workpiece directory. You can
determine the name of a section yourself if the parameter for saving
files is defined accordingly in the system parameters.

display

This function displays the last defined section together with the
defined parameters for representation of the section on the screen.
The representation of the section will be superimposed on the
current graphical representation.

correction (NT)

The last selected actual value is deselected using the correction key.

delete (UX)

A dialog window opens, in which the sections present in the
current workpiece directory can be deleted.
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9.2.2 Evaluation and graphic representation of sections

With this function you select existing sections and display them on
the screen. The representation of the sectionstakes place with the
parameters that were set up for representation of the section.

(B8] For setting the parameters, see Chap. 12.17

Operation
™ select the <Evaluation=-<Sections><Evaluate> function.
A window opens for the selection of existing sections.
™M Select the desired sections and confirm with <Open=>(NT) or
<OK=> (UX).
The sections are displayed on the screen.
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9.3 Evaluation of regular geometries

The functions for evaluating regular geometries allow you to
perform regular geometry evaluations with any actual values.

You need these functions if you have no surface elements that are
expressly recognized as regular geometry elements in HOLOS.

/4

Probe points on the workpiece surface manually, or start an
evaluation.

The measured values are displayed on the screen.

i0

Tl -0, oaE6 (B4
s
~

Fig. 9-9

As direct evaluation is not possible in manual mode, you must
select the displayed measured values for the evaluation first of all:

™M In the <evaluation> menu select the function <regular
geometry>=(NT) or <regular geometries> - <Evaluation with
selected actual values>.

IO

This will take you into the mode for selecting actual values: “Select:
POINT* is displayed in the status bar.

™ select the actual values by clicking on the arrow point with the left
mouse button or use the box to select all actual values within an
open window.

o

After selecting the first actual value, the dialog window opens for
managing the selected points:
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select | Point: 4

deselect = 0.0438

correction Y= -35339

T— Z= 0.0000
execute I

Fig. 9-10
The coordinates of the selected points are displayed in the window.
Select Mode for selecting actual values.

The following guidelines apply for the evaluation of regular
geometry elements:

Slot
- 10 actual values must be selected for evaluation.

The first 3 points must lie on the first semi-circle.

The next 2 values must lie on the first straight section.

The next 3 values must lie on the second semi-circle.

The last two values must lie on the second straight section.

A logical sequence must be observed for the point distribution.

. ol

Rectangular hole

8 values must be selected for evaluation, with 2 values lying on
each of the four straight sections. A logical sequence must be
observed for the point distribution.

Circle

At least 3 points must be selected for evaluation.
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Plane

At least 3 points must be selected for evaluation.
Sphere

At least 4 points must be selected for evaluation.
Cylinder

At least 9 points must be selected for evaluation.
Cone

At least 9 points must be selected for evaluation.

Deselect Cancels the selection of all currently selected actual values. Note
that all actual values must be “deselected” before a new
element is evaluated. The selection of the previously selected
values is not cancelled automatically.

Correction Cancels the selection of the last selected actual value.

Execute

/4

Start the evaluation when all required points have been selected.

The regular geometry selection panel is displayed:

IO

¥ Inside geometry {™ Outer geometry

g 7 || |

{Cancel

™ Click on the icon of the element that you wish to evaluate.

The element is evaluated. The result is displayed on the screen and

output in the measuring record:
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Display of results for a circle

KREIS 4
Sx=-0.0000 Ix= 0.1252 Fx= 0.1252
§y=-0.0000 Ty= 0.0719 Fy= 0.0719
| $z= 0.0000 Iz= 0.0000 Fz= 0.0000
Ds= 20.0000 Di= 20.0791 D= 0.0791

Figure 9-11

Measuring record for a circle in space

ADE| 157 | ACT.DIM. NOM.DIM. U.TOL. LTOL. DEV. | UEB
£ CIRCLEI ® 0.0476 0.0000 0.l000 -0.1000 0.0476 ++
T 0.1389 0.0000 0.1000 -0.1000 0.1399 0.0398
& 0.0000 0.0000 0.1000 -0.1000 0.0000 =
D 19.9456 20.0000 0,1000 -0,1000 -0,05434 e
E 0.1477
AXIS X 0.0476 0.0000 0.1000 -0,1000 0,0476 ++
T 0.1399 0.0000 0O.1000 -0.1000 0.1399 0.0393
1 § =-0. 0000 -0.0000 0.1l000 -0.1000 0.0000
Y/Z W2 ~0.0000 -0.0000 0.1000 -0.1000 -0.0000 i
4 P 5/MIN/MAK 0.0201 -0.0201 0,0203
Figure 9-12

You can specify which information is to be displayed on the screen
for the graphic representations of the regular geometry evaluations.

Select the <Evaluation> - <Regular geometry graphic icons>
functions in the <Parameters> menu.

IO

The selection panel is displayed:
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Fig. 9-13

™ select the options for the desired result displays.
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9.4

9-16

Execute 3D best fit

Operation

The 3D best fit denotes a best fit of the workpiece on the basis of
the actual values. By means of a computational rotation and
translation of the workpiece the actual and nominal values will be
made to coincide to such an extent that the sum of the error
squares is a minimum. (Gauss criterion). From this best fit HOLOS
generates a transformation rule, that improves on the original
alignment (= workpiece position, workpiece correction system).

The result of the best fit is displayed in a window. Rotation angle,
translation vector and standard deviation are output. By means of
the standard deviation you can decide whether you want to accept
the best fit or execute another one using further actual values.

NOTE

If the existing workpiece correction system is to be corrected on
the basis of the transformation rule, then you must send it back to
the measuring software without fail. HOLOS itself does not notice
the transformation rule.

In the measuring software itself, the modified workpiece correction
system must again be stored, since otherwise the information will
be lost on exiting the measuring software.

Precondition for the 3D best fit: the workpiece must be coarsely
aligned. It is not possible to best fit a workpiece, that is not aligned
beforehand, since it is not possible to carry out probings in this
case.

Example: the actual values already exist.

UX: Define first of all with the parameter function
See Chap. 12.9

Invoke the <3D best fit= function in the <Evaluation> menu.
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A selection window opens with the existing actual data.

Select the actual values and click on <Open=(NT) or <OK>(UX).

NT:The dialog window for defining the degrees of freedom for the

3D best fit opens.

[¥ Translation in >
[+ Translation in X
[+ Translation in X
[+ Rotation about X-axis
[¥ Rotation about Y-axis
¥ Rotation about Z-axis

Cancel I

Figure 9-14

NT Define the degrees of freedom and click on <OK>.

The best fit is carried out and the result displayed in a window.

HOLOS - 3D best fit =

No. of fitted points = 34
Rot ati on angl e:

W X) = -0.005

WY) = 0.002

WZ) = -0.004
Transl ati on vector:
T(X) = 0.0705
T(Y) = -0.0520
T(Z) = -0.0647

St andard devi ati on = 0. 0538

f o

close I I print

Fig. 9-15

For checking purposes you can now probe points or decide on the

basis of the standard deviations, whether the best fit should be

improved upon again.

The program queries whether or not to "transfer transformation

matrix for W-position correction?".
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Only answer the question with <Yes>, if you want a correction to
the stored workpiece positioning system.

If you reply with <Yes> a further question will follow.

Only answer the question with <Yes=>, if you want a correction to
the actual data.

The data are transformed.

¢ 0D w

9.4.1 3D best fit with selected values

For a 3D best fit with weighting of individual values, actual values
that can be seen on the screen are selected.

Values which should be weighted more heavily during the 3D best
fit can be selected several times and as a result have greater
influence on the best fit result.

Prerequisite

Before defining the points of a weighted 3D best fit, the actual
values must be evaluated.

Operation

Evaluate the actual values.

0

The deviations are displayed on the screen.
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Fig. 9-16

% Select the function <3D best fit=-<3D best fit with selected actual
values> in the <Evaluation> menu.

The request “Select actual values” appears in the status line at the
bottom of the screen.
You are now in the mode for selecting the actual values which are
to be used for the 3D best fit.

™M Select the required actual values by clicking on them with the left
mouse button. Actual values which are to be taken more into
consideration during the 3D best fit should be clicked on several
times.

IO

After the first value has been selected, a dialog window appears, in
which you can obtain information about the selected points:
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select l

deselect I

Pt-N°.: 14
K= 13.6260
e 42 5464
= 11.6385
= 1
correction I
points list l

execute |

Function Meaning

select Calls up the mode for selecting the actual values, if you have exited
it by performing another action.

deselect Cancels the selection of all selected actual values.

pno. Number of the last selected point.

X, Y, Z Coordinates of the last selected point.

w Weighting of the last selected point.

correction Cancels the selection of the last selected point.

points list Displays list of all selected points:

Execute Execute the 3D best fit with the selected values. To do this, at least

four different points must be selected.

The result of the best fit is displayed on the screen:

Confirm the result with “Ok”.

0 2 0

A query appears, asking whether the result of the 3D best fit is to
be transferred to the UMESS measuring software:
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To do this, click on <YES>, in order to start the transfer.
If you do not wish to transfer the transformation matrix, click on
<NO=>.

After transfer of the transformation matrix to the UMESS measuring
software, the current workpiece position system is corrected
accordingly.

NOTE

It should be noted that this correction is only temporary.

You can use the functions for saving the W-position in the
measuring software to permanently store the new workpiece
position system.

9.4.2 W-position (Calypso)

Reset

Set

Adopt

HOLOS V. 1.75

The program functions only apply for the Calypso measuring
software.

Resets the machine coordinate system as the workpiece system.

A workpiece system saved for the workpiece is reset for Calypso.

A workpiece system is always automatically saved for the workpiece
when an alignment has been completed.

The current workpiece system from Calypso is adopted and saved.
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9.5

9-22

Display measuring record

Record layout

During evaluation of actual data a measuring record is created.
Depending on the setting in the <Measuring Record - Output>
parameter function, this will be output on the screen, the printer or
to a file. If you have set output to the screen, the record will be
output to the screen via the <Measuring record> function

described here.

NOTE

It is always the record of the actual data which you last evaluated
that is displayed. Selection is not possible.

Part n°
Order nunber

Oper at or
Comment

Dat e

Wor kpi ece nane

Suppl i er/ Cust oner : K. Einer e 1

upper tol erance
| ower tol erance

Pt.

wactual
y-nom nal y.noni nal z-noni nal

P Eotfluegel 3 0.act: I
1 -187.7298 -797.0850  434.0312 _0.0019 0.0191 -0.0027  -0.0194
-187.7318 -797.1171  434.0338 3
Z -35.5238 -795.4510  50Z.5997 -0.0072 -0.0492 0.0638 0.0809
-35.5166 -795.4018 50,5358
3 167.20858 -792.8953  573.7776 O0.0023 0.0323 -0.0104  -0.0340
167.2065 -782.9312  573.7880

|
close ] print

St andard devi ati on=

HOLOS- Measuring record

Kot f | ugel
12
0815/ 4711

HT

15. 09. 1998

y.actual . _actual Fy

Fz di st ance

_
0.0519 min{3) = -0.0340 wax(2) = 0.0809 4

I |copy | | delete

Fig. 9-18
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1. Create the record header using the
<Record header> parameter function.

2. The first line contains point number, coordinates of the actual
point, deviation vector in Cartesian coordinates and distance of
the actual point to the nominal point. The distance sign relates
to the normal direction of the surface: positive sign = too much
material,
negative sign = too little material.

3. The second line contains the associated surface and the nominal
point on the surface. The nominal point derives from the
perpendicular projection of the actual point onto the surface.

4. At the end of the measuring record is the standard deviation
together with the largest and smallest deviations.

Operation

First of all, with the <Measuring Record - Output> parameter
function, select "Output to terminal®.

Then evaluate the desired actual data using one of the evaluation
functions.

Invoke the <Measuring record > function.

Dw v v

The record of the last evaluation is displayed. From this point on,
you can also output it to the printer.

NT

The "Copy" key enables the record to be copied into the Windows
clipboard and then to be inserted into other Windows applications.
If you only wish to copy part of the record, mark it with the cursor
before clicking on the key.

The "Delete" key deletes the entire record.
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9.6 Distance calculation

% Select the <Distance> function in the <Evaluation> menu.

The selection window for the various distance calculations is
displayed:

Point - point

Distances between points are calculated. All points that can be
displayed in HOLOS or points on the workpiece surface can be
selected for this purpose.

Click on the <Point -> point> function.

Click on the first point and then on the second.

0w @

The distance between the two points is calculated and then
displayed on the screen.
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Model - selected point

The distance between a selected point and the workpiece surface is
calculated.

Click on the <Model -> selected point> function.

Click on a point.

0w w

The distance between the point and the workpiece surface is
calculated and displayed on the screen.

&

The results of the distance calculation are output in the measuring
record.

Model - CAD point

The distance between the imported CAD points and the workpiece
surface is calculated.

If you do not wish to use all points for the calculation, enter a value
in the point filter input field.

/4

Click on the <Model -> CAD point> function.

i0

The distance between the CAD points and the workpiece surface is
calculated and displayed on the screen.

The results of the distance calculation is output in the measuring
record.
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9-26

Model - digitization point

/4

IO

The distance between the digitizing point and the workpiece
surface is calculated.

If you do not wish to use all points for the calculation, enter a value
in the point filter input field.

Click on the <Model -> digitization point> function.

The distance between the digitization points and the workpiece
surface is calculated and displayed on the screen.

The results of the distance calculation are output in the measuring
record.

Model - scan point

D0

&

Point filter

The distance between points of scanning lines and the workpiece
surface is calculated.

If you do not wish to use all points for the calculation, enter a value
in the point filter input field.

Click on the <Model -> scan point> function.

The distance between the points of the scanning lines and the
workpiece surface is calculated and displayed on the screen.

The results of the distance calculation are output in the measuring
record.

If not all points are to be taken into consideration for distance

calculation with CAD, digitization or scan points, define a filter
value in this field.

A value n means that only each n-th point is evaluated. In the case
of scanning points, the filter relates to the points of a scanning line.
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10 Working with objects

HOLOS V. 1.75

This chapter describes the functions in the <Objects>= menu. The
functions are used for the processing of objects, e.g. for selection,
masking or changing the orientation.

Objects include curves, surfaces, patches and faces.

The main <Objects> function branches off to the following
functions:

Delete selected objects
Mask selected objects
Demask selected objects
Delete masked objects
Show masked objects
Catalog

Analysis

Rotate orientation
Show orientation (NT)
Search for object
Remove CAD points (NT)
Select point (NT)
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10.1 Select objects

NT

In numerous functions you need to select an object before it is
processed. There are two ways in which you can select objects:

by clicking on them in the graphics window using the mouse

by selecting the name of the object from a catalog (<Catalog>
function).

To select objects in the graphics window you need to click on the
objects in certain places:

Object Click

Surfaces and patches on the isoparametric lines
Curves on the curve

Faces within the face

Points on the point

Lines on the line

A selected object is deselected by clicking on it again.

The Windows functions "cut”, "copy" and "insert" are also available.
These allow you to insert objects e.g. into another model or into
"Dimension" via the clipboard.

10.2 Delete selected objects

10-2

This function deletes all selected objects from the hard disk. Before
the delete action a list of all currently selected objects appears. In
addition, you need to confirm a safety query.

Objects cannot be deleted if they have other objects that depend
on them.

Example: a curve that is referenced by a FACE cannot be deleted
before the FACE is.
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10.3 Mask selected objects

Operation

HOLOS V. 1.75

F e w

This function masks selected objects. Masked objects will no longer
be taken into account in any calculations or graphic
representations. They are nevertheless still physically present and
can be demasked again at any time.

Masked objects are either blank or shown colored brown,
depending on the "masked objects” parameter in the
<Representation> function on the graphics menu bar.

NOTE

In certain functions, surfaces are also masked by the program
itself. This is the case if a new surface is calculated through "Re-
parametrization”.

In the present program version, during conversion to a VDA file the
masked objects will also be converted. Therefore, they must be
deleted beforehand if they are not to appear in the VDA file.

First select the objects using the <Define group> function.
Then select the <Mask selected objects> function.

The selected objects are masked.
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10.4 Demask masked objects

With this function you can demask masked objects. They will then
be available again for all functions. You can only ever demask all
objects of a type, not a selected individual object.

The types of the objects are selected via subfunctions:

all objects

all surfaces
all patches
all faces

all curves

10.5 Delete masked objects

w [0 w

/4

Using this function you can delete masked objects without re-
selecting them.

You can choose whether you wish to delete all masked objects, only
masked surfaces, masked faces or masked curves.

Call up one of the functions for deleting masked objects.
The masked objects are displayed in the graphic display.

In the window which appears you must confirm the function for
deleting masked objects.

Click <YES> to delete the masked objects or <NO=> to cancel the
function.

10.6 Show masked objects

10-4

You can use the <Representation> function on the graphics menu
bar to set beforehand whether masked objects will on principle be
shown or not.

If on principle they will not be shown, you can show them on the
screen colored brown by using the <Show masked objects>
function.
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10.7 Catalog of objects

The <Catalog> function lists all existing objects of a particular type
by their name and then permits the selection of a particular object.
The object types are selected via the subfunctions:

Surfaces
Faces

Curves

Purpose of the function

The function serves to select objects when clicking on them with
the mouse is difficult. This is the case, for example, when several
objects are lying one on top of the other. Selected objects will be
immediately marked in color.

In the NT version, masked objects can also be displayed in the
catalog, and individual objects can be demasked.

Operation
™ Click on the <Catalog> function and then the desired object type.
A window with all objects of this type will appear.
™ select the object name.
The object will be marked in color in the graphics window.
™ By renewed selection, an already selected object is deselected again.
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10.8 Analysis of objects

10-6

The analysis of an object provides you with a whole series of
information that is listed in the following table.

Object
Surface (SURF)

Patch

Curve (CURVE)

FACE

Information

Name of surface
Number of elementsin Sand T
Direction of the surface normal

Name of surface

Position of the patch in S and T of the surface
Polynomial degree in U and V (iordu and iordv)
Direction of the surface normal

Name of curve
Number of curve segments
Orientation of the curve

Name of FACE and SURF element
Number of surface curve lines
Orientation of the surface

The surface normal and the direction of the curve or orientation of
the surface will be shown on the object itself in the graphics
window. You will find all other information in the status line.

NOTE

To obtain information about a segmented surface, you must click
on the isoparametric lines of this surface. These however only
become visible when you have turned off the patch representation
(<Representation> function in the graphics menu bar ).
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Purpose of the function

Operation

HOLOS V. 1.75

D v

0D

0D v <&

If you are generating surfaces interactively on the screen
(functions in the <Digitize= menu) you need to know the
orientation of the curves for a correct definition.

If you need to "re-parameterize" one or more surfaces ”, then to
execute the function correctly you need to know the U and V
directions, i.e. the orientation of the surface.

First click on the <Analysis> function.

The program switches to analysis mode and this is shown in the
status line with "Select: Analysis”.

Now select the object to be analyzed by clicking on it or via the
catalog.

The results of the analysis will appear.

Figure 10-1

Whilst the program is in analysis mode you can have as many
objects analyzed as you like.

To exit the analysis mode, press the middle mouse button whilst the
mouse cursor is positioned within the graphics window.

The program switches back to Single-Select mode.
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10.9 Attributes for surface elements

You can assign the following attributes to surface elements
(surfaces, faces):

Color
When rendering is switched on, the surface element appears in the
defined color in the graphic representation.

Tolerances:

The assigned tolerances are taken into account when evaluating
measuring runs. Each element is evaluated with its defined
tolerance.

In this case, no evaluation is possible with defined tolerance classes,
just as during evaluation with chromatic coordinates no different
tolerance considerations can be used.

Offset:

The offset serves for correction of sheet thicknesses. During
evaluation of measuring runs, the entered offset is taken into
account for each element.

If no attributes are entered, then representation and evaluation are
in accordance with the standard settings.

Click on the <Attributes> function in the <Objects> menu.
At the bottom left the message SELECT: ATTRIBUTE appears.

Select a surface element.

0w [0

The selected element is marked in color, and a dialog window
appears for entering the attributes:
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Color value
Offset
Tolerances
Group

Info

HOLOS V. 1.75

Working with objects

S segment:

T segment:

Color value:

Offset

Upper tolerance

Lower tolerance

[k |

Figure 10-2

At the top of the window, various information is displayed about
the selected element, e.g. element name, number of segments.

A selection list with the available colors is displayed.

Enter the offset value in the text field.

Enter the values for upper and lower tolerance in the text fields.

If a group of elements is selected, use this function to define

attributes for the entire group.

A list containing the elements for which attributes have already

been defined is displayed:

HOLOS-UX Attributes
Offset: A.BEAA
upper tolerance: #.a588
lower tolerance: -8. 8580
SURF Offset: upper tolerance: lower tolerance:
HSRFBEEET -1. 58688 B.2a6a -fA. 2866
HSRFBE817 1. 5888 H. 1864 -B. 18688
I |
| Ok || Printer output
Figure 10 -3
10-9
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The set attributes are taken into account in the next evaluations for
actual data and sections:

Example:

Figure 10-4, Section evaluation with different tolerances
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10.10 Rotate orientation

Operation

HOLOS V. 1.75

D w w

With this function you rotate the orientation of the selected object.
A rotation of the orientation can be necessary if you generate
surfaces from curves or if you "reparameterize” several surfaces (see
<Analysis> function) or if the orientation in the VDA file is

incorrectly defined, which would lead to collisions in the measuring
run.

The function has the following effects:

For surfaces, the parameters S and T are interchanged. The
surface normal is rotated.

For patches, the parameters u and v are interchanged. The
normal of the entire surface is rotated.

For faces, the orientation of the associated surface is rotated.
For curves, the running direction is rotated.
The orientation is displayed immediately.

The rotation of the orientation cause a change in the data structure.
The data structure is stored in accordance with the system
parameters in the <Parameters> menu.

NOTE

In manual probing ("Patch identification”) the program recognizes
whether the probing direction agrees with the surface normal of
the identified patch. If this is the case, the orientation of the patch
is automatically rotated.

Select the object that is to be modified.
Click on the <Rotate orientation> function.

The orientation is rotated and displayed immediately.
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10.11 Show orientation (NT)

The normals of all surfaces are displayed. If more than just one
element is displayed, then only the normals of the selected objects
are displayed.

10.12 Search for object

With the <Search for object> function, you can look for objects
using their names.

Operation
™ Click on the <Search for object> function.
A window opens for entering the object name.
™ Enter the text and accept the entry with <OK>.
The object is color marked and selected in the graphic window.
™ By clicking on <OK=> again you deselect the object again.

10.13 Remove CAD points (NT)

Using the <Remove CAD points> function you can remove CAD
points from the main memory of HOLOS. Following a safety query,
you can also completely delete the stored information.

In order to re-display CAD points after removing them, they must
first be re-imported.

10.14 Select point (NT)

The point selection mode is activated via the <Select point>
function, in order to select points for the generation of scanning
lines, for example (these functions are only available if the
Digitization option has been installed on your system).
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11  Working with groups of objects

This chapter describes the functions in the <Group> menu. They
are used in the definition and management of groups.

If certain functions are to have an effect on a number of objects,
combine these objects together in a group beforehand.

The main <Group=> function is subdivided into the following
functions:

Define group
Extend group
Delete group
Display group
Store group (NT) / Save group (UX)
Load group
Select group
Copy group
Rename group
Delete group
Bézier polygon (UX)
11.1 Local groups
A local group is valid until the "Select mode* (group, single, analysis) is

changed, but has a maximum duration of one work session.

Groups are formed by selecting objects.
2 You will find further information about how to select objects
in Chap. 10.1.

Purpose of the group

A group is a prerequisite for numerous interactive functions. A
defined group is a requirement for the definition of certain
measuring runs and in the interactive generation of surfaces from
curves.
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11.1.1 Define group

The <Define> function activates the "Group select mode”, which
can be recognized by the "Select: GROUP”’message in the status
line. As long as this mode is active, you can select objects by
clicking on them and then combine them into a group.

Operation

™ Click on the <Define> function.

Q{> Any existing group will be deleted.. You can now define a new
group.

™ Click on the objects that you want to combine into a group.

The objects will be marked in color.

™M you want to remove an object from the group, click on it once
again.

™M you want to add objects to an existing group, utilize the
<Extend> function.

™ 7o return to the "Single select mode", press the middle mouse
button whilst the mouse cursor is in the graphics window.

The status line then shows "Select: SINGLE*.
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11.1.2 Extend group

With the <Extend> function you can add objects to an existing
local group. This function is only necessary if the program is no
longer in "Group select mode*“.

If the program is still in the above mode, a group can be extended
at any time by clicking on further objects.
Operation
The <Extend> function activates the "Groups select mode “ and is
then operated like the <Define> function.
11.1.3 Delete group

With the <Delete> function you deselect all objects in the current
group and as a result delete the group. The objects themselves are
not deleted in the process.

11.1.4 Display group

The <Display> function lists all objects in the current group
together with their names in a special window.

Table objects -]
N°  Object Object name s t

1 SURF B5_ 00000
Z AURF B3 00004
3 SURF B 00005
4 SURF B3 00012
5 ATRF B 00016

i o

close I print

Fig. 11-1
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11.2 Display Bézier polygon(UX)

surfaces and curves of the current group. The Bézier polygon shows

the support points of a surface.

The <Bézier polygon=> function displays the Bézier polygon for the

Further information on the Bézier polygon is contained in the
keyword index in the Appendix.

Figure 11-2

NOTE

cutout, refresh etc.) the

If the representation is modified (rotate

polygon is deleted again.

11.3 Global groups

If a VDA file contains the element GROUP, it will be applied as a

A global group is saved under a name and is therefore available
global group

again at any time.

NOTE

Holos11a.doc 01.00
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A global group can be selected and deleted as a whole and
consequently provides faster access.

11.3.1 Store group(NT)/Save group (UX)

11.3.2 Load group

11.3.3 Select group

HOLOS V. 1.75

With the <Save> function you file away a local group as a global
group. The group is saved in conjunction with the entry of a name.

Once you have entered the name in the input window and
confirmed it, the remaining part of the model will be blanked out.
All subsequent actions then apply only to the group.

You can always obtain access to the entire model by the
management of global groups. If you want to work with the entire
model once again, load it by means of the <Load group> function.

With the <Load> function you load a global group into the main
memory. A window listing all the groups for a model is displayed
for selection of the group.

The model itself is loaded by clicking on <Model>.

L) The operation of selection windows is described in Chap.
1.9.5.

With the <Select> function you select a group from the list of
existing groups. In the process you automatically select all of the
objects in this group. This has the advantage that you no longer
have to click on the objects individually.

NOTE

If you select the entire model as a group, all of the objects that
the model contains will be selected.
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11.3.4 Copy group

With the <Copy=> function you copy the grouptemporarily available
in the working memory, and file it under another name on the hard
disk.

To create the copied group, you have to enter a group name.

11.3.5 Rename group

With the <Rename=> function you allocate a new name to the
currently existing group in the main memory.

Enter the new name and confirm with <OK=>.

11.3.6 Delete group

With the <Delete> function you delete global groups from the
hard disk. The objects in a group are not deleted in the process. To
select the group, a window is displayed listing all the groups for a
model.

You cannot delete the model itself by using this function. For this
purpose utilize the <Delete model> function.

NOTE

You cannot delete an active group. If you want to delete the active
group, you must first load a different group or the model.
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12 Transformation of objects

This chapter describes the functions in the <Transformation>
menu. The functions are used to modify the position of objects or
to generate new objects in a modified position.

The main <Transformation= function is subdivided into the
following functions:

Mirroring

Translation

Rotation

Scaling

Offset surface

Mirror nominals (UX)

Invert actuals

Basic information on transformations

HOLOS V.

NOTE

Take care when using these functions, since surface data will be
modified in the process. Also bear in mind that subsequently
defined nominal data will no longer apply in some cases!

Where objects are dependent on other objects, these are
automatically transformed at the same time. Example: a FACE is to
be transformed. As a result of this, the associated surfaces and
curves will also be transformed.
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12.1 Definition of type for transformation

12-2

During activation of a transformation function, a further window
appears, with which you can determine the elements to be
transformed:

[v transform selected objects
[ transform scanning lines
[~ transform digitizing points
[™ transform CAD-points

Cancel

Fig. 12-1

transform selected objects

Activate this function in order to transform selected objects
(surfaces, faces, curves).

transform scanning lines

Activate this function in order to transform scanning lines. If
scanning lines are selected, only these scanning lines are
transformed.

transform digitizing points

Activate this function in order to transform digitizing points.

transform CAD points

Activate this function in order to transform CAD points.
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12.2 Mirroring objects

Operation:

HOLOS V.

Frv wvwDe v

With the <Mirroring=> function, all selected objects are mirrored.
The "mirror axis" is one of the three basic planes. You select one of
them via the function's input window.

Mirror plane

i~ Y/Z-plane

i X/Z- plane
{= XI/Y- plane v New objects

Ok I Cancel |

Fig. 12-2

If the “New Objects” option is activated, new objects will be set up
in addition to the original ones. If the option is not selected, the
original objects will be overwritten by the mirrored objects.

If you want to transform objects which are referenced from several
other objects, it may be necessary to generate copies which will not
be overwritten.

Example: A curve can be referenced from several FACE elements.
However, if only one of these FACES is transformed, then the
original curve is preserved.

First select the object or the group of objects that are to be
mirrored.

Click on the <Mirroring= function.
The dialog window for mirroring opens.
Select the plane in which mirroring is to take place.

Decide whether new objects are to be created, and if so, click on
"New objects".

Accept the entered options with <OK=>.

The action is carried out.
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12.3 Translation of objects

12-4

Operation:

v v v0r v

With the <Translation> function, you translate all of the selected
objects. You enter the direction and magnitude of the translation in
the function's input window as the "Translation vector.

Translation vector

2 I'IEIEI
= |1EI

Z= |- [¥ New objects

Ok I Cancel I

Fig. 12-3

If the “New objects” option is activated, new objects will be set up
in addition to the original ones. If the option is not selected, the
original objects will be overwritten by the translated objects.

First select the object or the group of objects that are to be
translated.

Click on the <Translation> function.
The dialog window for translation opens.

Enter the translation vectors by which the selected elements are to
be translated.

Decide whether new objects are to be created, and if so, click on
"New objects".

Accept the entered options with <OK=>.

The action is carried out.
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12.4 Rotation of objects

With the <Rotation > function, you rotate all selected objects. You
enter the rotation point and rotation angle in the function's input
window. The rotation angle always refers to an axis about which
rotation then takes place.

Rotation point

Rotation anglet

um = ||J
um = IlJ

um 2= |90 I+ New objects

N° of rotations I‘Il
Ok i Cancel |

Fig. 12-4

If the “New objects” option is activated, new objects will be set up
in addition to the original ones. If the option is not selected, the
original objects will be overwritten by the translated objects.
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Operation:

First select the object or the group of objects that are to be
mirrored.

Click on the <Rotation> function.

The dialog window for rotation opens.

v 0w v

Enter the point of rotation, the rotation angle around the relevant
axis and the number of rotations.

Decide whether new objects are to be created, and if so, click on
"New objects".

Accept the options that were entered with <OK>,

@

The action is carried out.
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12.5 Scaling
Operation:
N
N
N/
N
N
HOLOS V.

Transformation of objects

To scale selected objects, activate the <Scaling> function in the
<Transformation> menu.

Scaling factor

.
o

7= |2 [+ New objects

)4 I Cancel |

Fig. 12-5

If the “New objects” option is activated, new objects will be set up
in addition to the original ones. If this option is not selected, the
original objects will be overwritten by the translated objects.

First select the object or the group of objects that are to be
mirrored.

Click on the <Scaling> function.
The dialog window for scaling opens.

Enter the scaling factor for the respective axes around which the
selected elements are to be scaled.

Decide whether new objects are to be created, and if so, click on
"New objects".

Accept the entered options with <OK=>.

The action is carried out.
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12.6 Offset surface

12-8

Operation:

D2 0w 2

An offset surfacedenotes a surface that is translated in the normal
direction. For this type of translation the direction is fixed. You

simply specify the value of the translation. The value can be positive
or negative.

positive value: Offset surface will be shifted in the direction of the
normal.

negative value: Offset surface will be shifted in the opposite
direction to the normal.

Offset = l-l I
Ok I Cancel |

Fig. 12-6

First select the surface.

Click on the <Offset surface> function.

A window is opened for entering the offset.
Enter the value and confirm with <OK>.

The offset surface is calculated and shown in addition to the old
surface. The old surface is marked.
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12.7 Mirror nominal values

Operation

0w 0w

Change probe

Use old name

1

HOLOS V.

In the case of axially symmetrical workpieces, as a rule only the data
of one half are saved and supplied to systems for further
processing. Therefore, not all data that are required for complete
quality assurance are available in HOLOS.

Using the <Mirroring of measuring runs= function, you can mirror
already defined nominal values on a mirror plane. If no surfaces
exist for the mirrored zone, then the associated surfaces are also
mirrored automatically.

Click on the <Mirror nominal values> function.
A window opens for selecting existing measuring runs.
Select the relevant measuring run and confirm with <OK=>.

The nominal values are displayed on the screen and a window
opens for defining the mirror plane (Y/Z or X/Z or X/Y):

Mirror plane

= YIZ - plane

Xz - plane
CUXIY - plane

¥ Change probe
¥ Use old name

k. ] Cancel

Figure 12-7, Mirroring nominals

With this option, the mirrored nominals are measured with another
probe.The currently set probe is then assigned to them.

With this option, you save the mirrored measuring run under the
same file name.

Select the required mirror plane and option(s) and confirm with
<OK=>.
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The displayed measuring points are mirrored.

An attempt is made to identify a surface in the target area.

If no surface is found, then the surface belonging to the nominal
point is also mirrored.

12.8 Invert actuals

With this function, the direction of the deviations is inverted. The
actuals are positioned in the normal direction of the surface onto
the other side of the surface and saved in a new file.
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Definition of parameters

This chapter describes the functions of the <Parameters> menu.
The functions are used for setting up fundamental parameters for

the many different areas.

The main <Parameters> function subdivides into the following

functions:
NT UX

Graphics Graphics
Clipping plane Rendering
FACE isolines Rendering Parameters
Rendering Rendering colors
Markings Markings
Measuring procedure Measuring procedure
Evaluation Evaluation

Tolerances Graphic icons

Evaluation Macro run

Graphic icons Clearance planes

Chromatic representatioin Digitization
Patch identification Patch-ldent
Probe Probe
Measuring record Tolerances
Clearance planes Tolerance classes
Digitizing 3D best fit
Scale plot Measuring record output
Printing record type
System Record head
Sections Standard record head
Output User record head
DMIS output Output
Measuring software Sections

System

Printer setup
Serial interface (only with UMESS300
/UMESS 1000)

All parameter windows are operated by the entry of text or the selection of options.
L Read up on operation in Chap 1.9.4 and Chap. 1.9.3.
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13.1 Graphics parameters

13-2

Object names

Graphics parameters are linked both to a model and to the
subgroups of the model. When you load a model or a group, the
associated graphics parameters will be selected as a result of this. If
you have not yet defined any graphics parameters for a model or a
group, the last parameters that were defined will still be active.

The graphics parameters apply to various elements of the graphic
representation.

~Display —Deviation representation
[~ Object names [~ numerical
[+ SURFACE isolines [~ vectorial
[v FACE isoiines [¥ symbol
[w coordinate zero point [~ ‘marking
[ Coordinate rotation [~ marker (.+*0)
[~ fill patches [~ tripod
r Model Comparison magnificatiqn factor: il:l
-fotation/zoom ———————————— | [/ chromatic representation filled ¢
[~ only rotate coordinate axes depth !2_
rotation angle: I1 0
zoom factor: |1 A
| k. I Cancel | Apply

Figure 13-1

You can also open the window for the graphic representation
parameters by clicking on a free surface on the graphics menu bar
with the right mouse button.

The names of the graphic objects, curves, surfaces and faces are
displayed. Precondition: their representation must be turned on
(<Representation> function in the graphics menu bar).
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SURFACE isolines

The SURFACE isolines of surfaces and patches are displayed.
Significance: iso lines SURFACE are useful for clicking on surfaces
and patches.

Figure 13-2

FACE isolines

Select whether the iso-lines are to be displayed. Preselect the
relevant parameters under "FACE iso-lines".

Coordinate zero point

The origin of the workpiece coordinate system is displayed on the
screen.

Raster dimension

In the view of the model in the three basic planes (<Sectional
image> function) and in the 3D-view, a raster can be additionally
displayed.

Select the basic planes that are to be rastered in a window, and
enter the width of the raster.

Coordinate rotation(NT)

The point of rotation about which the graphic representation is
rotated is displayed on the screen. The point of rotation is defined
using the graphics menu bar.

2 See Chapter 3.6, Image rotation.
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Fill patches

The patches are filled. The representation takes place in the order in
which the patches were saved, i.e. patches lying at the back will not
be represented if they are defined as "hidden surfaces".

Model comparison (NT)

The information resulting from a model comparison (different
coloring of surfaces) is graphically represented on the screen.

13.1.1 Parameters for rotation/zoom

Rotate coordinate axes only

You rotate the entire graphic interactively on the screen by moving
the mouse whilst keeping the right mouse button pressed down. As
the mouse is moved, the graphic rotates at the same time. For large
models however, the screen construction will be carried out more
slowly. To save time, this parameter enables just the coordinate axes
to be rotated at the same time. The model will only be built again
when you release the right mouse button.

Rotation angle

The rotation angle preselects the step width for the rotation.

Zoom factor(NT)

The zoom factor preselects the magnification factor.
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13.1.2 Deviation parameters

The deviation parameters come in useful for the evaluation of actual
data (<Actual data> function in <Evaluation> menu).

You can also open the window for the graphic representation
parameters by clicking on a free surface on the graphics menu bar
with the right mouse button.

numerical

The deviation of a measured point is output as a numerical value.

Figure 13-3

vectorial

The deviation of a measured point will be shown by a vector of a
certain length. The size of the vector can be changed using the
magnification factor.
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symbol

The deviation of a measured point will be output as a numerical
value in a colored symbol. The color corresponds to the tolerance
zone position.

<. 4 -0.0207|F 1

 Af-0.0203[F 3
_0.0107 [F 4
S

§ o.0363[F 5

Figure 13-4

The content and position of the graphic icons can be changed in
various ways:

The graphic icons allow you to display the nominal value, actual
value and deviation vector as required. You can move the positions
of the graphic icons at will or arrange them automatically in the
margin.

For serial evaluations, you can save the position of the graphic
icons. The icons will then be output at the defined position during
the next evaluation of the same measuring run.

Further information on this is given below and in the chapter
containing the descriptions of the Extras menu.
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marking

The deviation of a measured point is displayed as a colored square
around the measured point. The size of the square will be
automatically adjusted, although it will always be clipped at a patch
boundary. The color corresponds to the tolerance zone position.

C JEXREUER

MLADED waw - RIS
LB wow - DLUNED
AL BE0H www - AGIS
A1 A W - AR

05 e
——RERC

Figure 13-5

The marking is suitable both for manually probed points and for
points that have been probed in a CNC run.

marker(NT)

The deviation of a measuring point is represented as a colored
marker. The marker type is defined in the <Markings> parameter
page.
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tripod(NT)

The deviation of a measuring point is represented as a "tripod", i.e.
you will obtain a vectorial representation of the deviation in all
three coordinates.

The size of the vectors can be set using the magnification factor.

magnification factor

The deviation can be displayed magnified vectorially, chromatically
and as a section. This factor specifies the magnification.

chromatic representation filled

During evaluation of measuring runs the deviation can be
represented in chromatic coordinates. In contrast to the above-
described marking the chromatic coordinates yield, through
interpolation, a continuous colored surface. The surface consists of
triangles. These triangles can be filled or not filled.

depth (NT)

This value specifies the depth for the chromatic deviation
representation.
[0 See Chapter 9.1.2, Evaluation with chromatic coordinates.
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extended output (UX)

In the graphic record, the following are also output for evaluations:

min./max. deviation, form error, standard deviation, number of
evaluated points, upper and lower tolerance.

Best Fit (UX)

The result of the last performed 3D best fit is also displayed in
extended output.
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13.2 Parameters for the clipping plane

13-10

Clipping active

Plane

NX/NY / Nz

Movement

You can define a plane for the representation, in order to “clip” the
model, which will then enable you to define measuring points on
internal sections.

[™ Clipping active ™ |1 E |
Plane: |'T'Z 'I MY IU

Modification: | |-34.3164 Nz |0

(Cancel | Display | Gelect |

Figure 13-6

Activates the clipping function for the display. The view is updated
by pressing the "Display" key.

To rotate the model to the other side, use the "+/-" key.

Define the cutting plane from a main plane.

Normal vector of the cutting plane. Preselect the vector movement
in the normal direction.

Enter an amount by which movement is to occur in the normal
direction, in relation to the zero point.

Instead of directly entering the movement, you can also press the
"Select" key and either directly select one or three points in the
model. If one point is selected, the program calculates the
movement, if three points are selected, the entire plane is selected
for cutting.
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13.3 Parameters for the FACE isolines

Trimmed surfaces are standardly displayed only with their boundary
curves. If you require more graphic information, you can switch on
isolines for trimmed surfaces via this option.

i+ no isolines [¥ Sisolines
™ Main isolines [¥ T isolines
™ Patch isolines

i~ Fixed number No. of lines S

|5
No. of lines T |5

Cancel Apply }

Figure 13-7

Main isolines

The main isolines of a FACE are displayed.

Patch isolines

The main isolines of all patches which run under the corresponding
FACE are displayed.

Fixed number

Set a fixed number of isolines for a FACE. Enter the number of
isolines in the accompanying input fields.

S- / T-isolines
Switch the isolines for the S and T parameter direction on / off.

No. of linesS /T

If you select "Fixed number", you can preset the number of lines in
the S- and T-direction.
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13.4 <Rendering> function parameters

With the parameters for the rendering function you define the
parameters for the illuminated and colored display of the workpiece
surface. In this display, hidden edges of the workpiece geometry
can be overlaid.

13.4.1 Rendering Parameter

Operation

™ To define the parameters for the rendered display click on the
<Rendering=>function and the "Parameters" panel (NT), or the
<Rendering> - <Rendering parameters> functions (UX).

A window appears for parameter definition.
parameter Ico|ors I
— visibility ~illumination o —shading —, —resolution —
|| Ilnes I light 1 " flat ¥ rough
| ¥ surfaces [ light 2 {¥ Gouraud " medium
I [+ hidden surface [ light3 ( fine
oK I Cancel
Figure 13-8
Lines
The lines of the calculated triangles for the rendering are graphically
displayed on the workpiece surface (wire model). They can also be
displayed with a switched on surface model.
Surfaces

The workpiece surfaces are displayed graphically (surface model).
They can also be displayed with a switched on wire-frame model.
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hidden surface

Hidden edges are removed.

illumination
The light source can be switched on and off with this parameter. A
total of three light sources can be defined, which are staggered
over an angle of 120 degrees above the workpiece.

shading
This parameter defines the illumination model of the graphic
display.

resolution

With this parameter you define the resolution of the displayed
workpiece surface. A coarse resolution is sufficient as a rule. In
some cases a higher resolution may be necessary. A higher
resolution means a larger number of points and, as a result,
increased computing times.

Read data (UX)

The data of the last rendered representation are applied.

Automatically save data (UX)

The data calculated for rendering are automatically saved on the

hard disk.

OK
This function closes the window and displays the rendered
representation on the screen.

Cancel

This function closes the parameter window.
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Reset (UX)
The rendering function is deactivated via the reset function. The
memory required for calculation for the rendered representation is
released.

Save (UX)

Save the data for the rendered representation on the hard disk.

13.4.2 Rendering colors

With this parameter you define the respective colors for the
illumination model.

Operation:

™ Click on the <Rendering=> function and the "Colors" panel (NT), or
the <Rendering> - <Rendering colors> functions (UX).

A window appears for defining the colors of the elements.

parameter colors !

light 1 - lines Iobjects
. light 2 | surfaces Default |
| light 3 Default I

ak I Cancel i

Figure 13-9

™ Inorderto change the color for a defined element, click on the
corresponding element.

The <Default> key always gives you the preset color value for the
element in question:

lines: grey
surfaces: yellow
light1:  white
light2: red
light3:  green
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NT: A further window appears for defining the colors.
UX: Element and color selection are located on a panel.

Basic colors:

I_I_'I_I_I_-I_I_

Define colors >> |

oK I Cancel

Figure 13-10

™ Then define which color is to be assigned to the element in
guestion. Click on the corresponding color.

™ NT:  Click on <Define colors=, if the color range is not sufficient
and you wish to select another color.

Define a new color and click on <Add color=.

% Confirm the selection with <OK>.
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13.5 Parameters for markings

This function defines the symbols with which different markings are
graphically displayed.

Operation:

™ Click on the <Markings> function.

A window appears for defining the markings.

+ = | ]
scanning points: R O
digitizing points: e e O
CAD points: - e O
deviations: {0 e o
. o o e e e

color mark size: I2.5
Cancel |

Figure 13-11

™M select the required markings and confirm with <OK=>.

NT: You can also define the size of the "markers" and that of the
color marks in "Marking".
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13.6 Measuring run parameters

HOLOS V. 1.75

Measuring run parameters are linked both to a model and to the
subgroups of a model. If a model or a group is loaded, the
associated measuring run parameters will be activated. If up until
now, no parameters have been defined for a model or a group, the
last parameters that were defined will still be active.

NOTE

If you define one of these parameters, in principle you overwrite
the definition in the CADLINK module of the UMESS measuring
software. If you want to utilize the parameters from CADLINK, you
are not permitted to define any parameters here!

The measuring run parameters are specified with the <Measuring
run=> function.

backaway path before I‘I 0
probing:

backaway path after probing: !1 0
Offset correction: ID

clearance plane:

¢~ no clearance plane
¢ Y/Z-plane
{* X/Z-plane

" X/Y-plane

height of clearance plane: ;.358_302

v clearance plane after each point

I probe from operation panel:

] Cancel |

Figure 13-12
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Backaway path before probing

Distance of an intermediate position from the target position. The
intermediate position lies ahead of the probing. Vectorial probing
will take place from this position.

Backaway path after probing

Distance of an intermediate position from the target position. The
intermediate position lies after the probing. Vectorial backaway will

take place up to this position.

Offset correction

Correction value for offset surfaces, e.g. to take into account sheet
thicknesses. The sign of the offset value determines the direction for

the correction.
Offset positive: Correction in direction of surface normal.

— TN

—_

—~~
~
\ \Offset surface
]

Nominal surface
Figure 13-13
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Offset negative: Correction in opposite direction to surface normal.

Offsetsurface )

) Nominal surface
/

l
Figure 13-14

Clearance plane

To avoid collisions during CNC operation, the coordinate measuring
device travels to a clearance plane at the end of a measuring run.
Depending on the setting, this can be after each surface or after
each point. This clearance plane should be specified here. The basic
planes XY, YZ and ZX of the workpiece coordinate system are the
options.

NOTE

The clearance plane is a plane in the workpiece coordinate system,
not a plane in the machine coordinate system

You can define any plane you like with the <Clearance plane in
space> function in CADLINK .
Height of clearance plane

Enter the value for the height of the clearance plane.

The height of the clearance plane is always measured from the
origin of the workpiece coordinate system, not as the distance to a
probing point.

You can also define a clearance plane graphically on the screen.

™ Select the display of clearance planes in the representation
parameters.
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Using the clearance plane parameter screen, define which clearance
planes are active and their distance from the workpiece.

Click on the cross in the center of the relevant clearance plane.

NDw v

The clearance plane is adopted and entered into the parameters for
the measuring run.

Clearance plane after each point
If you select this option, the coordinate measuring machine will
travel into the clearance plane after each probing point.

Probe from operation panel(NT) / from UMESS (UX)

If you select this option, a measuring run will not use the probe
that you have defined when programming the measuring run, but
always the probe set at the operation panel or the probe defined in
UMESS.
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13.7 Evaluation parameters

Different parameters can be defined for evaluating measuring
results.

13.7.1 Enter tolerances

Tolerances are linked to a model and to the subgroups of that
model. When a model or group is loaded the associated tolerances
are also selected. If no tolerances have yet been defined for a model
or a group, the last defined values will still be active.

The <Tolerances> function allows you to enter the upper and
lower tolerance values for the evaluation of the measuring runs.

_] in tolerance Warning limit:

. upper tolerances i'11 |EI.EIE

. lower tolerance = I-EI.1 |-EI.EIE

: gk i Cancel | Default | Tolerance classes |
Figure 13-15

Enter negative tolerances together with their sign.

Warning limit (NT)

You can specify values within your selected tolerance band as the
warning limit. Deviations in the deviation window within the
warning limit are displayed in green. Deviations between the
warning limit and the input tolerance are displayed in a different
color.

If you wish to evaluate deviations without a warning limit, enter the
same value for the warning limit as for the tolerance.
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13.7.2 Tolerance classes (NT)

13-22

|Color ]Tolerancefrom: |To|erance to: J

0.300000 b

0.180000 0.300000
0.060000 0.180000
-0.0&0000 0.0e0000
-0.120000 -0.0&0000

-0.300000 -0.130000
-0.300000 <

__Usestandard | save |

Cancel | New |

Figure 13-16
Color
Double clicking on a color opens the color selection.

Tolerance from/to

Double clicking on a value in the "Tolerance from" column opens a

window for entering values. "Tolerance to" is automatically adjusted
and cannot be modified.

Standard

"Use standard" restores the standard setting.
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Save / Load
You can create different tolerance classes and save them under a
separate file name with the ending .tol. Saved tolerance classes can
be reloaded at any time.

New

Opens an input window for defining the number of tolerance
classes and the tolerance range:

Number:

Tolerance from:

Tolerance to:

Cancel

il

Figure 13-17
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13.7.3 Tolerance classes (UX)

This function serves to display deviations in chromatic coordinates
in tolerance classes. Areas with the same tolerance zone position
are shown in the same color.

You can

define a minimum or three and a maximum of 21

tolerance classes. The average tolerance class is always limited by
the lower and upper tolerance.

e/

Tolerance color setting

Individual definitions

0 constant tolerance classes I

O variable tolerance classes

O percentage tolerance classes

upper tolerance = FD.DEDD

lower tolerance = i—0.0300

scaling value = FD.ZDUD
1 | Ok | | Close | | Help |
Figure 13-18

You can define the following types of tolerance classes:

Constant tolerance classes

The tolerance class width is entered in millimeters or inches and is
identical for each tolerance class.

Example:
Class n

Tolerance width = 0.1 mm
from 0.2 ... 0.3 mm

Class n+1 from 0.3 ... 0,4 mm
Class n+2 from 0,4 ... 0,5 mm

13-24
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Variable tolerance classes

The tolerance class width is entered in millimeters or inches and can
be any size for each class.

The only restriction is that all values within the first and last class
must be covered.

Example:

Class n from 0.2 ... 0.3 mm (class n+1 must start at 0.3
mm)

Classn+1  from 0.3 ... 0.6 mm

Classn+2  from 0.6 ... 0.9 mm ...

Percentage tolerance classes

The tolerance class width is entered in millimeters or inches and
depends on the upper and lower tolerance.

If you enter 100 as the percentage factor, all tolerance classes are
set with a width of 1 * tolerance.

If you enter 30 as the percentage factor, all tolerance classes are set
with a width of 0.3 * tolerance.

Example: upper tolerance 1,0; percentage factor = 100
Class (n-1/2) fromlt... 1,0 mm

Class (n-1/2)+1 from 1.0 ... 2.0 mm

Class (n-1/2)+2 from 2.0 ... 3.0 mm

Example: upper tolerance 1.0; percentage factor = 30
Class (n-1/2) from It... 1.0 mm

Class (n-1/2)+1 from 1.0 ... 1.3 mm

Class (n-1/2)+2 from 1.3 ... 1.6 mm
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=] HOLOS—UX

00500 wm - 0.1500
—0.0500 mm - 0,000 mw

[ ] -0.15% mm- -0.0500 m

< -0,1500 mm

constant tolerance classe:

=|

Color classes

number = El E'E'E'E”E”E'El
width =

| Ok ”CIose H help I
I

Figure 13-19

Scaling value

When measuring individual points, deviations are output in a
deviation diagram as well as in the graphic (tolerance band with
deviations). If you have preset both the upper and the lower
tolerance with "0.0", then you must state another dimension for
graphic representation of the deviation. This is the scaling value.
This is the scaling value.
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points filter

Tolerance limit

HOLOS V. 1.75

{Evaluation filter:

Definition of parameters

Different parameters can be defined for evaluating measuring
results.

points fiiter: I 1

Tolerance limit (%): I':'

[~ IMeasured values outside tolerance
Save as new measuring run

™ save measured values as a section
[~ Save under nominal value name

r Regular geometry evaluation

[ Calculate center of gravity

[¥ Evaluation with surface attributes

r Display distribution of deviations

: Cancel I

Figure 13-20

The value defines the distance of the measurement points to be
evaluated.
A value n means that each n-th point is evaluated.

The value defines the tolerance limit as a % during evaluation of the
measurement results.
The value "0" means that all points are evaluated. The value "100"
means that only those points are evaluated which lie outside the
defined tolerances.
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Measured values outside tolerance

If you select this option, all measurement values which lie outside
the tolerance limit entered above are saved as a new measuring
run.

Save measured values as a section

Select this option in order to save the evaluated values as a section.
It can then be used to evaluate sections.

Save under nominal value name:

When a section is saved, no new file name is generated, but the
section evaluation is saved under the name of the nominal value
file. If this file already exists, then it will be overwritten.

Regular geometry evaluation

With this option, when measured values are evaluated, the regular
geometry elements are automatically also evaluated. Regular
geometries are elements that are recognized exclusively as regular
geometry elements in HOLOS.

Calculate center of gravity

Switch on this option if you also wish to calculate the center of
gravity of the measured values when calculating the deviations. It
will be output in the measuring record.

Evaluation with surface attributes

The values entered under "Objects" - "Attributes” are used for
evaluation. Without this option, the general settings apply.

Display distribution of deviations

With this option, the distribution of deviations is displayed during
an evaluation, as for manual measurement.
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13.7.5 Parameters for graphic icons

The graphic icon parameters define how the icons for the deviation
representation are displayed on the screen.

Graphic icons for regular geometries

Use this dialog window to define the parameters of the graphic
icons for the deviation representations of regular geometries.

Rectangular holel Angle I Distance l Cone ]Cy_linder I
General | Point i Plane I Circle/sphere i Slot | i
[+ Frame

[C Atactual poin
[w Designation

Font |

Regular geometries (old):

[¥ Element no.:

ok, l Cancel ||| Hbemetmen ! Help ]

Figure 13-21

™ Define the representation of the measuring section by activating the
relevant options:
- with / without frame
read in and observe saved position
at actual point
with / without designation, i.e. point or element name
with / without element number: the selection applies for regular
geometries which have been measured from a CNC-run.

™ Clickon <OK=>, if you want to adopt the settings.
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Example: Point

The index card is used to define the parameters of the graphic icons
for representing the deviations of individual points.

Rectangular hoIe! Angle | Distance | Cone |Cy_|inder
General Point i Plane ICircIe/ spherel Slot

[+ Point number

¥ Deviation
[~ Nominal point

[~ Actual point
[~ Deviation vector

V¥ Point type (surface / edge / etc.)
[+ Tolerance

Ok ! Cancel [ Eerrekmer Help

Figure 13-22
Point number Display the number of the measured point.
Deviation Display the deviation of the measured point.
Nominal point Display the nominal value of the measured point.

Actual point Display the actual value of the measured point.

Deviation Display the deviation vector for the measured point.
vector
Point type Display the type of measured point:

F = surface points
K = edge points.

Tolerance Tolerance display: value within, above, below tolerance.

Save positions You can move graphic icons at random on the screen or arrange

(UX) them automatically at the edge of the screen.
With this option, you can save the defined positions for individual
measuring runs. During the next evaluation the graphic icons will
automatically be displayed in the defined positions again, if the
measuring runs based on the corresponding sequence and the
<Read positions> option is switched on.

Font(NT) This function allows you to set the typeface and the type size for
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the texts in the graphic icons. Do not use any proportional
typefaces, as otherwise the text formatting will be lost.

™M Click on <OK=>, if you wish to apply the settings.

13.7.6 Chromatic representation (NT)

[# Chromatic representation filled
Depth: I2

¥ Light on % Light 1
" Light 2
" Light 3

i Cancel |

Figure 13-23

™ set how the actual data are to be represented as chromatic
coordinates during the evaluation.

filled
The meshed triangles are displayed not just as frames, but filled.
depth
The depth defines the number of triangles that are to be used for
division.
light

You can select an illuminated display and define a total of three
light sources which are offset by an angle of 129 degrees over the
workpiece.
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13.8 Patch identification parameters

"Patch identification" denotes the following process: during probing
of a known workpiece the nearest patch will be searched for in a
defined area around the probing point. This search area takes the
shape of a sphere around the probing point. The parameter you
specify is the radius of this sphere. On system startup the setting for
the search area has a default setting of 5 mm. If no patch can be
found in the search area the probing will be rejected.

Use the function <Patch ident> to enter the search area.

search area ’5

[™ evaluate only selected objects
¥ Evaluate probing direction

i Cancel I

Figure 13-24

evaluate only selected objects

During manual probing of points on the workpiece surface, a
surface segment which contains the measurement point is
automatically determined by HOLOS.

To do this, HOLOS defines the surface segment with the shortest
distance to the probed measurement point.

If only particular objects (surfaces, patches or faces) are to be taken
into consideration when defining a surface segment, select this
option.

Prerequisites

The selected objects must be at the location of the chosen points.
Otherwise no evaluation can be performed.

Then select the objects which are to be taken into consideration in
the evaluation and probe points on the workpiece surface. When
determining the deviation only the selected objects are taken into
consideration.

13-32 Holos13a.doc 07.00



HOLOS Operating Manual

Definition of parameters

Evaluate probing direction

HOLOS V. 1.75

During manual probing with a coordinate measuring device, in
addition to the position of the measured point, the probing
direction is also transferred. By evaluating this probing direction the
system can determine whether or not the orientation of the found
surface is correct. If this is not the case the orientation will be

changed automatically.

When using with diverse optical systems the transfer of a valid
probing direction cannot always be guaranteed. For such cases, the
evaluation of the probing direction must be turned off to prevent
incorrect results being obtained.

The precondition for getting correct measuring results remains
however, that the orientation of the surfaces is correct!
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13.9 Defining probes

13-34

Probe selection

Probe entry

The <Probe> function specifies the probe, with which the
subsequently generated measuring runs will be measured.

Only probes that are currently active can be selected.

o probe

active

" probe 2
i probe 3
" probe 4 active
£ probe 5 V¥ active
C probe > 5

probe n°:5 I1 :i

r Display probe no. {%

| ]S I Cancel I

Figure 13-25

active
active

RN R

If no probe is to be linked to particular measuring runs, select the
option "No probe". In the measuring run, the probe that is set up at
the control console will then be used.

A color is assigned to each probe. The nominal points from the
measuring runs will be displayed in this color. If no probe is
specified the nominal points will be displayed in white.

You can also select the probes using the symbol button on the
graphics menu bar.
[ See Chap. 3.10

When working with "Calypso”, you can manually enter a probe
number greater than 5. However, only the actually calibrated
probes are contained in the selection list.

In the case of DSE, the A- and B-angles are also displayed.
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Display probe no.

The probe number is displayed at the nominal point.

Transmission symbol

Carry out probe change on the machine.

13.10 Parameters for 3D best fit (UX)

With the <3D best fit> function you can activate or block degrees
of freedom for the 3D best fit.

|. translation in X- direction

B translation in Y- direction
[l translation in Z- direction
B rotation about X-axis

. rotation about Y-axis

B rotation about Z- axis

| Ok | | help

Figure 13-26

If the display field is light colored, the degree of freedom is active,
i.e. translation or rotation is permitted during the best fit. If the
display field is dark, the degree of freedom is blocked, i.e.
translation or rotation is not permitted.

Significance of the degrees of freedom

HOLOS V. 1.75

In the case of rotationally-symmetrical and translation-symmetrical
workpieces, the "rotation" and "translation" degrees of freedom
must be restricted. In the case of a hemisphere, rotation around the
middle axis must be blocked, for example, as otherwise, when
calculating the transformation there would be an infinitely large
number of equivalent results and the program would not be able to
determine the optimal transformation.
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13.11 Controlling output of the measuring record

13.11.1 Output of the measuring record

The <Measuring record output=> function specifies where your
measuring records will be output after they have been generated. A
measuring record will be generated as soon as you evaluate the
measured values with the functions of the <Evaluation> menu.

ouput | record type, |

[~ output to record file
[~ output to printer

0Ok l . .Cancel . [Tbermetmen

Figure 13-27

Output to terminal

The measuring records are output on the screen. They can be listed
on the screen by using the <Measuring record> function in the
<Evaluation> or <Patch ident>= menus and then printed out from
this window. Since the records are not saved for the output to the

screen, you can only ever look at the record of the last evaluated
measuring run.

Output to printer

The measuring records are output to the printer that is installed in
the system. This takes place automatically when a measuring record
has been generated using the functions of the <Evaluation> menu.
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The measuring records are output to files. The files are
automatically designated with the name "protocol_x", where x is a
consecutive number. The record files can be displayed later in the
above window with the <Print record file > function.

Print record file

With this function you can print any record file at a later point in
time. A list of all stored record files appears for selection of the file.
When you have made your selection and confirmed with <OK=>,
the file is printed out on the installed printer.

13.11.2 Measuring record type

™ Click on <Record type> in the parameter window for measuring

records.

The dialog screen for the record type is displayed:

Rectangular holel Angle I Distancel Cone !Cylinder I
General | Point i Plane iCircIe/ sphere: Slot i

[v Frame

™ Atactual point
[+ Description

Protocol 1

HOLOS V. 1.75

Font |

IRegular geometries (old):

¥ Element-no.:

aF. ] Cancel | Eemetmen Help

Figure 13-28

Standard record output. You can use the <Display> function to
show what the measuring record looks like.
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e T T P P
E=========================================================
Hol os - measuring protoco

FL. X-act. Y-act. Z-act. g, Fy Fz 1 stance
X-nom Y-nom Z-nom
1 100.0150 143.5750 -0.0250 0.0150 -0.1250 -0.0250 0.1254
100. 0000 150. 0000 0.0000
Close I Print | Copy
Figure 13-29

Protocol 2

For this record type, you can define the values to be output in the

measuring record yourself:

Output X-coordinate
Output Y-coordinate
Output Z-coordinate
Output deviations

The values for the X-coordinates.
The values for the Y-coordinates.
The values for the Z-coordinates.
The values for the deviations.

Hol os - measuring protoco
PET | 3Y| ACT.D N | NOM DI v | uUuTQL | LTQL | DEV. MAG
1 X 100,0760 100, 0000 0.1000  -0.1000 0.0760 +H++

T 149.8750 150.0000 0.1000 -0.1000 -0.1250 -0.025
z -0.0550 0.0000 0.1000 -0.1000 -0.0550 -
D 0.1563 0.0000 0.1000  -0.1000 0.1563 0.0563

Close | Print | Copy

Figure 13-30
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Protocol 3 Only the point number, nominal point and deviation are output:

(short)

1 100.0000 150. 0000 0.oo00o 0.1254

Close | Print | copy

Figure 13-31

HOLOS V. 1.75
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13.12 Create record head

With this function you define the entries for the record head of your
measuring records. You can choose between a standard record
head and a self-defined record head.
The record head will be used
for the measuring records
for output of the graphic window (<Screen> and <Plotter>
functions on the graphic menu bar).

The record head is linked to a model and to subgroups of that
model. When you load a model or a group the associated record
head will be selected. If you have not yet defined a record head for
a model or group, the last one that was defined will still be active.

13.12.1 Standard record head (UX)

With this function you define the entries for the standard record
head.

=-| record head

.
order n | 0815{471%

supplier/customer |K.Eine_€_

part n°. I i

workpiece name

Wearkstlich

operator |HT
date |_§_03_02.2uon
remark |
remarks
i '
i |
i |
[ ok | hew

Figure 13-32

% Enter the relevant entries for the record head into the text fields and
click on <OK> in order to adopt the entered values.
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13.12.2 Standard record head (NT)

™ Use the "Standard" option and the "Record variables" key to define
the entries for the standard record head.

output " record type record head |

— record head
¢+ istandard

record variables |

edit user record head |

] 4 I Cancel | [Tbernehmen

Figure 13-33

The record variables are displayed

Intern | Mame | Content |G [«
$WNAME W-name HOLOS
$PARTNO Part no.
$ORDERNOOTrder no.
$USER Operator
$REMARK Remark

$DATE Date 10.07.00
$MAGFACT Magnification factor no output
$LT Lower tolerance no output
$UT Upper tolerance no output
$OFFSET Offset correction ~ 0.0000
$MINDEV  Min.dev. -0.9961 (10) e
S§MAXDEV Max.dev. -0.8362 (8)
Notes:
I -

| _'fJ
g I Cancel

Figure 13-34
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N

Except for the last eight variables, you can edit all protocol
variables:

Double-click in the "Name" and "Content" columns to overwrite the
entries. You can define which variables are output in the record
head.

In column G you define whether a variable is global by clicking on
it. It is then marked with *. Global variables are not overwritten by
macros. For example, you can define the operator as the global
variable here, so that he will be entered everywhere.

In the "Remarks" column, you can enter up to 256 text characters.

NOTES

The variables can be integrated into the graphic record output as
text elements, and can be applied to the user record head.
Additional variables for the record head can be defined:

L see Appendix B.2

13.12.3 User record head

13-42

0

After activation of this function a dialog editor appears for
definition of a self-defined record head. This record head is used for
the output of measuring records, if you have activated the output
of a user-defined record head in the output parameter page.

Click on the <Record head=><User record head> function.

A dialog editor appears for entering the record head.
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SWNAVE
$PARTNO
$ORDERNO
$CUSTOVER

ready

Figure 13-35

[ [WOM[ s

Enter the required entries in the editor and confirm with <File>-

<Save>.

If you want to apply the entries from the standard record head to
your self-defined record head, you can define this by giving various

keywords.

The keywords must always begin at the first column in a record
head line and be given in their exact spelling, since otherwise they
will not be recognized by the system. The first character is always a

$.

$ORDERNO  accepts the entry for the order number
$CUSTOMER accepts the entry for the supplier/customer
$PARTNO accepts the entry for the part number
$SWNAME accepts the entry for the workpiece name
$USER accepts the entry for the operator

$DATE accepts the entry for the date

$REMARK accepts the entry for the remarks

Additionally, in the NT version:

$MAGFACT  accepts the entry for the magnification factor
LT accepts the entry for the lower tolerance
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$UT accepts the entry for the upper tolerance
$OFFSET accepts the entry for the offset correction
$MINDEV accepts the entry for the min. deviation
$MAXDEV accepts the entry for the max. deviation
$STDDEV accepts the entry for the std. deviation
$FORMERR  accepts the entry for the form error

The keywords are displayed in the record head editor with their
respective spelling. The relevant entry then appears in the record
itself:

IO

fﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁﬁﬁ?ﬁﬁﬁﬁ?ﬁﬁﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁﬁﬁ?ﬁﬁﬁﬁ?ﬁﬁﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁﬁﬁf e

Must er mann GrbH neasuring record

Free form surface measurenment with HOLOS
Measurement with Prisnp- VAST
Anbi ent tenperature 20 degrees Cel sius

wor kpi ece nane BENZVDA
part n° 12A-89-01
order n° 0815/4711

suppl i er/ cust oner K. Ei ner
oper at or HT
Dat e 01. 04. 2001

fﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁﬁﬁ?ﬁﬁﬁﬁ?ﬁﬁﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁﬁﬁ?ﬁﬁﬁﬁ?ﬁﬁﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁ?ﬁ?ﬁﬁﬁﬁf

upper tolerance: 0.1000mm

‘I ower tol erance: -0.1000nm =
41 f‘
close I print
Figure 13-36
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Offset
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Define the parameters for the clearance planes.

-YZ plane  [¥
+YZ plane ¥
~XZ plane [¢
+XZ plane v
-XY plane ¥

+XY plane [«

active Offset -X: IS‘D—

active Offset +X: ISD—

active 1 Offset -Y: |30

active {* Main plane Offset +Y: !?D_

active Offset -Z: |3U_
IS‘U—

active Offset +Z:

oK, J cancel

Figure 13-37

The value for the offset of the clearance planes defines the distance
of the respective clearance planes to the extreme values of the
workpiece surface.

You can also enter a standard value and click on the "Default" key,
in order to configure an entire column with this value.

Activate/Deactivate clearance planes

HOLOS V. 1.75

If you wish to prevent unintentional selection of a clearance plane
which cannot be reached in a measuring run (e.g. the clamping
surface of a workpiece), deactivate this clearance plane.

The options

-YZ-plane
+YZ-plane
-XZ-plane
+XZ-plane
-XY-plane
+XY-plane

have the following meaning:

YZ-plane in direction of the negat. X-axis (left)
YZ-plane in direction of the posit. X-axis (right)
XZ-plane in direction of the negat. Y-axis (front)
XZ-plane in direction of the posit. Y-axis (back)
XY-plane in direction of the negat. Z-axis (bottom)
XY-plane in direction of the posit. Z-axis (top)
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NOTE

An inactive clearance plane will no longer be displayed on the
screen and can therefore no longer be selected. It will then no
longer be taken into consideration when generating diversions.

Main plane

A main plane always defines the clearance plane which is used to
generate the diversion, in cases where parallel clearance planes are
defined for two consecutive measuring runs.

Main plane

clearance plane
measuring run 1

Generated
diversion

Clearance plane
Measuring run 2

Figure 13-38

You define a main plane by pressing the switch behind the relevant
clearance plane.

The diversion route between two parallel clearance planes is
always generated via the main plane.
Main planes are marked by yellow crosses.
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CAUTION

If no main plane is defined (option "no main plane”) and the
clearance planes are parallel, then there is a danger of collision!

In the case of clearance planes which are located at right angles to
each other, the by-pass route extends over the edge.

Click on the relevant option to define which clearance planes are
active. If, for example, a workpiece is clamped with the underside
on the work plate of the coordinate measuring device, you should
deactivate the -XY-plane.

Enter the values for the offset of the clearance planes. The offset
defines the distance of the clearance planes from the workpiece
surface in the respective direction.

Click on <OK=> in order to accept the entered values

Clearance planes can be graphically displayed on the screen. By
clicking on a clearance plane, the values are adopted into the
measuring run parameters.
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13.14 Digitizing parameters

The <Digitize> function allows you to set the parameters for the
digitizing functions. These parameter settings are only relevant if
you have installed the Digitization option on your system.

max. polynomial degree surfaces

Cor3GECs

max. max. polynomial degree curves

t T Tt R I

ok I " Cancel

Figure 13-39

Polynomial degree

™ Define the polynomial degree for surfaces and curves using the
options shown above.

™ Click on <OK> in order to accept the settings.

The polynomial degree of curves and surfaces is first of all
dependent on the number of probed points:
Number of points - 1 = Polynomial degree

The polynomial degree does however have an upper limit. This
upper limit must be selected for the max. polynomial degree (the
term polynomial degree is explained in the glossary).

Scanning - line distance (UX)

When scanning areas with the LTP60 laser triangulation probe, lines
are scanned in a meandering fashion. The “line distance” parameter
defines the distance between these lines in mm.

13-48 Holos13a.doc 07.00



HOLOS Operating Manual

13.15 Printing (NT)

Graphics dump

File
Printer
Clipboard

White
background

Color depth

HOLOS V. 1.75
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Define the parameters for printing graphics and measuring records.

— Grafik Dump:
™ File £~ Color depth 24 bit
[+ Printer i+ Color depth 8 bit
[~ Clipboarc & Windows-bitmap _
¥ White background + JPEG-format
£~ TIFF-format
—Text output measuring recorc
[Edge left: |‘I 5 mm
[Edge right: |‘I 5 i
[Edge top: |‘I 5 mm
[Edge bottom: |‘I 5 mm
Textsize: |‘I 1
~Printer output:
[¥ Break lines Graphics |
[v Color output
[¥ Keep page ratio
™ Graphic icons color text
oK I Cancel
Figure 13-40

Here you define the parameters for graphics output. You can
output graphics by clicking on <Graphics dump=> in the graphics
menu bar with the left mouse button.

The graphic is output in the defined format.
The graphics are output to an installed printer.

The graphics are output to the clipboard. From the clipboard, the
graphics can be inserted into any application under Windows-NT
that supports graphics (Paint, Word etc.).

The background is not printed in the background color. Activate
this option in order to save printer color.

This option defines the color depth for the graphics to be output:
For 8-bit output in 256, for 24-bit in 65536 colors.
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Measuring record text output

Printer output

break line
color output

keep aspect
ratio

graphic icons
text color

"Graphics" key

You can use these parameters to set the margins and font size for
outputting numeric measuring records, if the measuring records are
output directly to the printer.

Here you define the parameters for outputting the graphic record.
Print a broken line for ISO and raster lines.
The text of the graphic symbol is output in color.

The screen display is exactly applied during printing. If this option is
not selected, automatic optimization takes place to fully utilize the
page area.

The text in the graphic icons can be displayed in color or black-
white.

r iRecord with graphics print
Text size I?

¢~ single column
+ twocolumns
¢ three columns

Column distance:

|3 iy

[w Color

o |

Figure 13-41

Cancel |

You can output the text record as the following page, together with
the graphics. You must define the font size, number of columns
and distance between columns.

With the "color" option, values within tolerance are e.g. printed in
green, values above in red and values below tolerance in blue.
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Printers and plotters which HOLOS-UX uses for outputting
measuring records are always set up via the INSTALL installation

tool.

If other printers are to be used locally, which are connected to
computers in your company or company area network, you can
control these via the printer setup in the <Parameters= menu.

Prerequisites

The respective printer must first be installed in the operating

system.

Printer meas. records/texts

Printer name =

Number of lines [&2

pjetxd300 o

Plotter / butput HPGL

&> Graphic printer
<> Pen plotter

Plotter name= pjetxI300 =]

Graphic printer / output PCL

< Graphic printer

< Laser printer (s/w)

Printer name =

pjetxl300 O

Printer nane =
Nunber of lines =

Plotter nodel:
Plotter nane:
QG aphi ¢ printer-nodel :

QG aphi c printer-nane:

pjetx1388
Gz

Grafik DOrucker

pjetx1388

Grafik DOrucker

pjetx1388

|Close |I |He|p

Figure 13-42
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™ Click on the box in the "Printer name" or "Plotter name" field and
select a printer from the list.
If the printer is entered in the bottom text window, it can be used

for the following tasks.

If you define a printer that is unknown to the system, you will
receive an error message.
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13.17 System parameter

With this function you define various parameters which the system
uses when generating file names, calculating the distance between
points and generating measuring points.

Save d_ata - _File names

—Measuring points

—|Data import ——
¢+ end of session {= automatic ¥ Correct surface orientation max. distance= |D.1
("~ after every modification i~ define i -
: € critical angle= |'I oo _ Graphic

" interval (min)

. . —editor: [~ move with rendering
interval (ml‘n) . i1_ IHTEdit Ll ™ move model
il Cancel |
Figure 13-43
Save data

With the <Save data> function you specify when the modified
data structure is to be saved. The data structure is modified when,

for example, new objects are generated, the orientation of objects
is rotated or parameters are changed.

You can save the data as follows:
on exiting HOLOS ("End of session")
after every modification

after a preset time interval in minutes, but only if the data really
have been modified.

Automatic file name

If this option is selected, data that are saved on the hard disk are
given an automatically generated file name.

When saving nominal values, the measurement strategy utilized for
the generation of file names will be taken into account.
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Depending on the respective measurement strategy, the file name

will automatically be prefixed with the following designation:

P_ Points (individual points or raster and grid points, where points
outside of FACE boundaries have been removed.)

D_ Grid points for digitization (Digitize surface)
L Line points

G_ Grid points

R_ Raster points

C_ Nominal points on parallel curves

S_ Scanning runs

File name defined

You also have the option of freely defining the file name.
If you select the <Define filename=> option, the system will ask for
a file name each time you save data.

The file name generated by the system is always proposed as the
default setting.

Correct surface orientation

During the generation of measuring points, the normal vector of a
measuring point will point into the workpiece if the orientation of
the respective surface is not correctly defined. This is normally
always the case for some surfaces in surface models, since it is not
imperative to pay attention to uniform surface orientation during
construction in the CAD system.

Since the normal vector of a measuring point is used for defining
the probing direction, the surface under a measuring point must
always present the correct orientation.

If you have activated the mode for correcting the surface
orientation, the system itself can, in most cases, carry out a
correction of the respective surface orientation.

You can use these parameters to set the margins and font size for
outputting numeric measuring records, if the measuring records are
output directly to the printer.

1. Generation of measuring points for individual points and
CAD points.
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If you define an incorrect surface orientation when generating
measuring points (normal vector pointing into the workpiece):

Click on the surface with the mouse.

Activate the <Rotate orientation> function in the <Objects>
menu.

n ww

The orientation of the surface will then be rotated. All measured
points located on this surface are also automatically rotated.

2. Generation of measuring points on a line or a grid.

If you have activated the mode for correcting the surface
orientation, the orientation of the normal vectors for measuring
points and the associated surfaces is automatically carried out when
generating measuring points on a line and a grid.

For this, the angle between the normal vectors of two consecutive
measuring points is compared. The angle must not exceed a
maximum defined value.

NOTE

The first defined measuring point is always used as a reference for
defining the orientation. If the orientation of the surface does not
agree with this measuring point, a correct result cannot be
obtained.

Automatic correction is not feasible in various cases (for example at
exact 90 degree corners). In this case, you have to correct the
surface orientation manually.
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Critical angle

The critical angle value gives the maximum value for the angle
between the normal vectors of two consecutive measuring points,
up to which no rotation of the orientation must take place.

Max. distance during data import

Editor (NT)

Graphic (NT))

When importing various data, the points to be imported must have
a minimum distance to a surface existing in the system in order to
be accepted as part of the saved data.

Enter the desired minimum distance here.

HOLOS uses an editor to display various files (records, errors,
warnings, etc.).

Define here whether you wish to work with the HOLOS editor,
HTEdit, or with the Windows editor, Notepad.

With the "move rendered" option, the rendered representation is
moved during rotation, translation and zooming without the wire
model (quicker image construction).

With the "Translate model" option, you can move the model freely
on the screen without a translation vector.
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13.18 Parameters for section representations

Operation:

1

HOLOS V. 1.75

You can define various parameters for the graphic representation of
sections in <Parameters>-<Sections> menu.

After selection of the function a dialog window is opened for
definition of these parameters.

Select the <Parameters=-<Sections= function.

A dialog window is opened to define the parameters.

[~ Point marking

[¥ Nominal value polygon

[# Actual value polygon

[ Nominal-actual connection

[T Tolerance band
r Min- /Max-values

[~ Deviations
[~ Display model
r Display section in intersection plane

Magnification factor = ID
3l Cancel I

Figure 13-44

If you have not defined any of these parameters, the representation
of sections is carried out as the superimposition of polygons of the
nominal / actual values. The polygon of the nominal values will be
shown in green, the polygon of the actual values in red.

7K

Figure 13-45
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Point marking

If you have selected the parameter for point marking, the nominal
points will be indicated by a yellow circle.

7K

Figure 13-46

Nominal value polygon / Actual value polygon

Activate and deactivate the representation of the polygons.

Nominal/actual link

With this parameter you link together the nominal and actual values
of the respective polygons with a red line.

)
Taa

Figure 13-47
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Tolerance range

Here you represent the lower and upper tolerances as a tolerance
range around the polygon of nominal values. Tolerance ranges are
drawn in blue.

Figure 13-48

Min/Max values

The absolute value of the smallest and largest deviations of the
actual values is represented. The extreme values are indicated by
means of a white square (black on the plotter).

Extreme values

Figure 13-49

HOLOS V. 1.75 13-59



HOLOS Operating Manual

Definition of parameters

The representation of the polygon of the actual values as well as of
the tolerance ranges can be carried out with a magnification factor,
since in the case of very small deviations nominal and actual
polygons can hardly be differentiated.

Deviations

With this function you can display the deviations in the
corresponding points (see below).

Model representation

Sections are displayed separately, as standard. If you select this
option, the sectional representation will be superimposed on the
graphic representation of the workpiece.

Display section in intersection plane

The section is displayed in the plane in which it was defined.

Magnification factor

With this function you can define a magnification factor for
displaying the polygon of the actual values as well as of the
tolerance ranges.

Figure 13-50
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13.19 Output

With this function you define the parameters for output of the
record.

~record head ~Unit system - ~Output system -Output language —
™ standard record head & mm " mm
; : i German j
% user record head " inch  inch

n° of decim. places: !4
"] Cancel |

Figure 13-51

Record head

This function enables you to define whether the measuring record
output is to be processed with the standard record head or with a
user-defined record head.

Unit system

You can select mm or inches as the unit of measurement. This unit
determines in which unit of measurement your data model is
available.

Output system

For output system you can select measurement units in mm or
inches. This unit will then be used for displaying measurement
results. If the output measurement system differs from the defined
measuring system for your data model, the measurement results are
converted.

Output language

With this parameter you define the language in which the
measuring results will be output.
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No. of decimal places

The number of decimal places for the measuring record output and
the graphic output of measuring results can be set as desired. The
number of decimal places is limited to a maximum of six.

With a value of six decimal places, it is no longer possible to output
all of the components in the measuring record; the point number is
therefore not displayed.
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13.20 Selection of the measuring software

Here you select the measuring software that you wish to work with.

You can also select another measuring software during a HOLOS
session or end the communication with a measuring software by
selecting "none". In this way, you can alternately access the machine
with HOLOS and "Dimension”, without ending HOLOS.

LY 1f you are working in multiple column mode, please refer to
Chapter 1.8.

13.20.1 Serial interface parameters

HOLOS V. 1.75

With the configuration of the serial interface you define the
parameters for linking to the UMESS 300 or UMESS 1000
measuring software or CADLINK on PC 2000 or MZ 1050. MZ
1050.

Port name: COk1 ox

Bits/character: |2

Stopbits: I‘I VI
Baud rate: l 9800 - I
Parity: I MHOME i !
Timeout<s>: iz
k. I Cancel I Drefault |
Figure 13-52
<OK> initializes the serial interface with the set values.

<Close> cancels the initialization of the interface.
<Default> invokes a default setting.
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Parameter Meaning Default
Port name (NT) Name of the serial port COM1
Bits/character Number of bits per character transmitted 8
Stopbits Number of stop bits per character 1
transmitted

Baud rate Transmission speed in bit/s 19200
Parity(NT) Parity bit NONE
Timeout Various according to DIN 66019 defined 2

response time in sec

The settings for the parameters must be identical in HOLOS and
CADLINK!

13.20.2 ScanMax parameters (NT)

[ send single points

i1 Cancel I

Figure 13-53

If single points are transmitted with ScanMax this option must be
activated, so that single point transmission is recognized by HOLOS.

13.20.3 Communication CADLINK (UX)

= Communication CADLINK UX
Number of repetitions: (100
Timeout <ms>: ‘0
Ok close default help
Figure 13-54

Enter the number of selection repetitions and the waiting time in
between.

13-64 Holos13a.doc 07.00



HOLOS Operating Manual

Macro programming

14 Macro programming

This chapter describes programming management for macro runs.

Principles

Via macros which you have programmed, you can automatically
perform various actions, e.g.

Generate measuring runs,

Perform 3D best fits with measured data,

Evaluate measured data,

Output graphic and numeric measuring records etc.

Macros can be started directly via the user interface.

In conjunction with the UMESS-UNIX measuring software, HOLOS
macros can be adopted into CNC runs during CNC programming
and be started directly from a CNC run.

The <Macro> function in the menu bar branches into the
following subfunctions:

Macro recording
Macro run
Display macro
Delete macro
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14.1 Programming macros

During the programming of macros, particular actions which you
perform via the user interface are combined in macro runs.
However, not all actions are recorded, but only those which are
relevant for the processing and documentation of a measuring run.
These are, in detail:

Start measuring runs

Execute 3D best fit

Generate evaluations

Output measuring records to printer or in record file
Output graphic measuring records to plotter or as graphics
dump

Delete graphic content

You can program new macros or extend existing macros. The
option to edit macros (Modification, Correction, Insertion and
Deletion of programmed functions) is not included in this version.

Macros are programmed via the functions of the <Macro
recording=> submenu:

Program macro

Program and execute macro
Extend macro

Extend and execute macro
End macro recording

The functions <Program macro> and <Program and execute
macro> or <Extend macro> and <Extend and execute macro>
are differentiated by the fact that measuring runs which are started
during macro recording are not sent to the measuring software, but
are only applied to the macro run.

Please note that before programming a function, all parameters
relevant for its execution must be defined, as they are stored with
the function.

The individual parameters concerned are described for the
respective function in this chapter.
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If you have activated a function for programming macros, the
macro function bar appears above the status line. This bar is used
for programming different functions. The keys are:

“Program evaluation”
“Program 3D best fit”
“Program graphics dump”
“Program plotter output”

In addition, a message appears, that you have activated the macro
programming:

“Macro programming active”

If these two elements are visible on the user interface, the recording

of macro functions is activated.
When macro recording is finished, both elements disappear.

NOTE

Various functions can only be executed if macro recording is
deactivated (Start macro run, Program macro).

14.1.1 Program new macro

Function: <Program macro= or <Program and execute macro=.

NOTE

If you perform the programming at a workstation which does not
have a coordinate measuring device connected to it, always select
the <Program macro> function, as measuring runs cannot be
sent to the UMESS measuring software.
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™ Click on the <Program macro> function.

A dialog window appears for entering a file name under which your
macro will be saved on the hard disk.

™ Enter the desired macro name in the text field and confirm the entry
with <OK>.

If a macro file already exists under the entered name, your attention

will be drawn to this.

/4

If you confirm the query with <Yes>, the existing macro file will be
overwritten. The content of the old file is consequently deleted.

If you do not wish to overwrite the existing macro file, cancel the
action with <No>. You will then be asked to enter a new file
name.

IO

When you have entered the file name for the macro to be
programmed, you will be asked to enter a comment.

% Enter the desired text and confirm with <OK=>.

Comments are stored together with the programmed macro data
and serve for the documentation of a macro. You can enter text of
any length as a comment.

You do not need to record the name of the macro in the comment
entry, as it will be automatically inserted, together with the date
and time of creation, when the macro file is output.

If you do not wish to enter a comment, confirm the comment entry
with <OK=> if the comment field is empty.

Q{> HOLOS is now ready to record a macro. All actions which are
relevant for processing and recording a measuring run are applied
to the macro.
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14.1.2 Programming measuring runs

Measuring runs are programmed by starting the corresponding
measuring run.

Procedure

1. Define a measuring run.
2. Save the measuring run if it is not saved automatically.

3. Start the measuring run by selecting it or by calling up the
<Start measuring run> function in the <Define measuring
run= submenu.

If you have started recording via the <Program and execute
macro> function, the measuring run will be recorded and
processed immediately.

14.1.3 Measuring run parameters

For each programmed measuring run the parameters which are
defined for the measuring run are applied. Therefore, the
parameters must be defined before starting a measuring run.

The following parameters are stored:

Output device for measuring records
Backaway path before probing
Backaway path after probing
Correction value for offset correction
Clearance plane

Height of clearance plane

Clearance plane after each point
Probe

Upper tolerance

Lower tolerance
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NOTE

Clearance planes for automatic diversion generation cannot be
defined via the dialog page for the measuring run parameters
during macro programming!

If you define the clearance planes via this dialog page, only a
position before and after a measuring run in the respective
clearance plane will be preset.

If you wish to work without a clearance plane, you can activate the
switch <No clearance plane> in the dialog page for the measuring
run parameters.

L see Chap. 13.5

14.1.4 Clearance planes

14-6

0

You can define clearance planes during macro programming. After

clicking on the functions for recording a macro, the clearance

planes defined for a workpiece will also be displayed on the screen:
Clearance plane

—— Mark to select a
clearance plane

Fig. 14-1
Select a clearance plane by clicking on its marker.

The active clearance plane is shown in green, the other clearance
planes are red.
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NOTE

If you work with these clearance planes during macro
programming, HOLOS will automatically generate the diversion
routes from one measuring run to the next via the clearance
planes. Therefore, please make sure that the corresponding
clearance plane is defined for each measuring run.

If you have not defined a valid clearance plane for automatic
diversion route generation (e.g., if you define a clearance plane
manually via the dialog page for the measuring run parameters),
you will be advised of this with the warning “No valid clearance
plane defined”.

The clearance planes themselves are defined via a dialog page in the
parameters menu (<Clearance planes> function).

L seeChap. 13.5

The following procedure is recommended for programming
measuring runs with automatic diversion route generation:

. Generate measuring run 1

. Define measuring run parameters
. Define clearance plane

. Define main plane

. Start measuring run 1

. Generate measuring run 2

. Define measuring run parameters for measuring run 2
. Define clearance plane for measuring run 2

. Start measuring run 1

O©CoOoO~NOO O~ WNPEF

10.Generate measuring run 3

11.Define measuring run parameters for measuring run 3
12 .Define clearance plane for measuring run 3

13.Start measuring run 3

etc....

If the parameters (measuring run parameters, clearance plane) do
not change between consecutive measuring runs, the relevant step
can be omitted.
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Deactivate programmed diversion routes

Diversion routes which HOLOS has generated during macro
programming can be deactivated during a macro run:

™M Before the start of a macro run, call up the <Macro run> function
in the <Parameters= menu and then the dialog page for the macro
parameters.
Deactivate the execution of the programmed diversion routes.

14.1.5 Program 3D best fit

A programmed 3D best fit can only be performed with data which
have been generated during a macro run.
The execution of a best fit via the <Evaluation> menu is therefore
not recorded during macro programming.

Operation

IO

After calling up a function for macro programming, a function bar
appears above the status line.

™ Select the function <Program 3D best fit>

Data for the best fit

The actual values generated after a programmed measurement are
stored in an internal buffer during the macro run.

If you then program a 3D best fit, all previously measured data will
be used in the macro run during the 3D best fit to calculate a
correction matrix.

In the macro run, the correction matrix is immediately transmitted
to the UMESS measuring software and modifies the previously
defined coordinate system.

For this purpose it is necessary to program DAW 1713 in the
UMESS-CNC run (create workpiece coordinate system from control
coordinate system) after the 3D best fit.

However, the new workpiece position system is not saved in
UMESS and is only active during the current UMESS session. If you
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wish to save the new workpiece position system, you must either
program this in the CNC run or perform it manually.

NOTE

Please note in this case too, that before programming the best fit,
the parameters for the best fit must be defined.

NOTE

Another best fit cannot be performed with the same data.

Parameters
The following parameters are stored for a programmed 3D best fit:

Degrees of freedom for the 3D best fit
Translation in X

Translation in X

Translation in Z

Rotation around X

Rotation around Y

Rotation around Z
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14.1.6 Evaluation programming

14-10

Graphic output

You can record evaluations during a measuring run in different
ways.

Basically, a measuring run is evaluated immediately after calculation
of the measuring task. l.e. the deviations are determined, shown on
the screen with the preset parameters and, if defined, the
measuring record is output to a printer or into a record file.

If you wish to evaluate and record your measuring runs individually,
then the evaluation is not directly programmed during macro
programming. In this case, define the output device for the
measuring record for the respective measuring run:

No output
Output to printer
Output to record file

The measuring record is then output accordingly during evaluation
in the measuring run.

For the graphic output of the measuring run, program the graphic
output via a macro programming function key (graphics dump or
plotter output).

The graphic output should be programmed immediately after
programming the measuring run.

The graphics are output in the view that was set on the screen
when the graphic output was programmed.

Then program a “Graphics clear” by pressing the corresponding
button in the graphic function bar on the right hand edge of the
screen.

The content of the graphic representation generated during the
evaluation is then deleted, and you have a “clean” screen for the
next evaluation.

Via the <Program evaluation> macro function you can program an
overall evaluation.
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Data for the programmed evaluation

The actual values generated after a programmed measurement are
stored in an internal buffer during the macro run. If you now
program an evaluation, all previously measured data are evaluated
together in the macro run, output in the measuring record and
graphically represented.

™M call up the <Program evaluation> function.

A dialog window appears in which you define how the measuring
record is to be output:

No measuring No output of the measuring record during the macro run.
record output

Output to Measuring record output to the entered printer during the macro
printer run.

Output to The measuring record is stored in a record file during the macro
record file run. In the macro run it is not possible to define the name of a

record file yourself. The name is composed of the name of the
respective macro and a serial number.

™ Select the required option and confirm with <OK>.

To output the graphic representation, proceed as described above:
Program the respective output function immediately after
programming the evaluation. In this case too, the graphic
representation is shown in the view which is set at the time of
programming.

After a programmed evaluation has been performed, the internal
data buffer is emptied. An overall evaluation can therefore only be
programmed once.
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Parameters
The following parameters are stored for a programmed evaluation:

Record head parameters
Order n°
Customer
Operator
Part n°
Workpiece name
Comments
Parameters for the graphic representation
Camera setting (zoom, rotation etc.)
Rendering (on/off) only for HOLOS-UX on HP series 700
Representation of deviations
vectorial
marking
graphic icon
numerical
Magnification factor
Lower tolerance
Upper tolerance

14.1.7 Program graphic output

Graphic measuring records can be generated in HOLOS-UX in two
ways:

Graphics dump (PCL format) or
Plotter output (HPGL format).

The output of a graphic measuring record is programmed either by

clicking on the respective <Graphics dump=> or <Plotter> function
in the graphic menu bar on the right hand edge of the screen or via
the macro function bar with “Program graphics dump* or “Program
plotter output”.

The output is only programmed, not executed, via the macro
function bar.

Alternatively, the graphic output for the macro run is recorded and
executed immediately.
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Program graphics dump

0

Prerequisite

Before programming the graphic output, set the required view
(zoom, rotation etc.), as these settings are stored in the macro file
together with the output.

Click on the <Program graphics dump=> function.

A window opens for defining the parameters for the output
(background and image size).

Select the desired values and confirm with <OK=>.

If a graphics dump is output during the macro run, normally no
frame is generated with the record data.

If you also require this frame to be output during a macro run, you
must execute the frame output before programming the graphic
output (<Screen> function in the graphic functions).

Program plotter output

HOLOS V. 1.75

N

N

Click on the <Program plotter output> function.

A window opens for defining the parameters for the output
(background and image size).
Select the desired values and confirm with <OK=>.

The frame for the graphic measuring record is automatically
generated during the plotter output and does not need to be
explicitly displayed.
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Parameters

The following parameters are stored for a programmed graphics
output:

Output type (graphics dump/plotter output)
Display frames (in the case of graphics dump)
Paper format (A4/A3)

Inverse representation (for graphics dump)

Record head parameters
Order n°

Customer

Operator

Part n°:

Workpiece name
Comments

Parameters for graphic representation

Camera setting (zoom, rotation etc.)

Rendering (on/off) only for HOLOS-UX on HP series 700
Representation of deviations

vectorial

marking

graphic symbol

numerical

magnification factor

lower tolerance

upper tolerance

14-14 Holos14a.doc 01.00



HOLOS Operating Manual

Macro programming

14.1.8 End macro recording

When all functions for performing a particular measuring run have
been programmed or recorded, end macro recording.

Click on the <End macro recording=> function in the <Macro
recording> menu.

IO

The macro function bar and the message “Macro programming
active” in the bottom function bar disappear.

NOTE

In order to start a macro or to program another macro, the macro
recording must be ended in any case, as otherwise the relevant
function cannot be performed.

14.1.9 Extend macro
An existing macro is extended after macro recording is finished.

™ Click on the function for extending a macro.

A list of all macros which are defined for the model or for a group
appears.

™ Select the desired macro. After confirming with <OK=>, you can
start extending the macro.

14.1.10 Parameters for macro programming

When programming macro functions, the parameters which are
necessary to execute a particular function are stored together with
each function. You must therefore define these parameters before
programming the respective function.

The following parameters are stored with the respective functions:

HOLOS V. 1.75 14-15



HOLOS Operating Manual

Macro programming

14.2 Start macros

Select the <Start macro> function in the <Macro run> menu.

A list of all available macros for the model or for a group appears.

w [0 %

Select the macro and start the run with <OK=>.

During a macro run, the HOLOS user interface is blocked. You
cannot perform any further actions until a macro has been
completely processed.

14.3 Program macros in UMESS CNC runs

HOLOS macros can be integrated into CNC runs of the UMESS-UX
measuring software. The prerequisite is a UMESS revision from

UMESS 7.70.
Procedure

1. Start the PROG mode for UMESS CNC programming.

L see operating instructions for CNC programming in
UMESS

2. Program your CNC run as usual.

3. Program a HOLOS macro:

4. Call up the CADLINK option in the PROG mode (DAW 2000).

5. When the CADLINK screen page appears, activate the <Program
macro (CNC PROG-=>CADLINK)> function in the <Macro run>
menu in the HOLOS user interface.

A list of all macros which exist for the model or for a group
appears.

™ Select a macro and confirm with <OK>.

Q{> The macro run is transmitted to the UMESS CADLINK option and is
programmed for the CNC run.

™ End CADLINK (<Back>) and continue in CNC programming.
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If during CNC programming in UMESS you wish to execute the
respective macro as well as program it, you must execute the <Start
macro=> function in the <Macro run> menu (see above).

The corresponding macro is then programmed for the CNC run in
UMESS and processed immediately.

When programming a macro in a UMESS CNC run, in addition to
the macro name, the name of the corresponding model and the
name of any active group are also saved.

Thus you can program macros of different groups of a model as
well as macros of different models in a UMESS CNC run.

When you start a HOLOS macro in a CNC run, HOLOS automatically
loads the corresponding model as well as any defined group.
HOLOS must therefore already be started when you start a UMESS
CNC run.
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14.4 Macro runs with UMESS 300 / UMESS 1000

14.5

14-18

The CNC programming of HOLOS macros in UMESS measuring
software is only possible with UMESS-UX.

CNC programming of HOLOS macros is not possible with other Carl
Zeiss measuring software packages. However, macros can be
started and executed via the user interface of HOLOS-UX.

Display macro run

0

D0

With this function, you display the content of the programmed
macros.

Click on the <Display macro> function in the <Macro> menu.

A list of all macros which exist for the model or for a group
appears.

Select a macro and confirm with <OK=>.

The steps to be executed for the macro run are displayed.
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Example: Here you will find information on the
macro name and date of creation

The comment which you have made
is located at this point

Macro: macr o4

Macro created on: 02.05.96 14:25:03

Exanpl e of macro programmi ng

Measurement of a measuring
run; no measuring record
output occurs during
evaluation

Measure outer edges of a cube

001: Measurenent:
P_KUBUS_17. ness
no neasuring record output

Output of graphic recod to
plotter

002: Record output:
Plotter A4

003: Graphics clear Graphics clear

004: Travel to clearance plane

SPOS: X= -20.0000, Y= 20.0000, Z= 20.0000 Intermediate position

| ast clearance plane: YZ-plane in X-MN
..., lBst clearance plane Y& pane e on clearance plane
005: Measurenent:
P_KUBUS_18. ness
no neasuring record output
006: Record output:
Plotter A4
007: Graphics clear
008: Travel to clearance plane
SPCS: X= -20.0000, Y= -20.0000, Z= -30.0000
| ast clearance plane: XZ-plane in Y-MN
009: Measurenent:
P_KUBUS_19. ness
no neasuring record output
010: Record output: :
Plotter Ad EvaIL_Jatlon of all
------------------------------------------------------------------- previously measured
011: Graphics clear runs:

012: Eval uation of neasured files
neasuring record output

P_KUBUS_17.mess
) P_KUBUS_18.mess
to record file - -

................................................................... P_KUBUS_19.mess

™ In order to print a macro, click on the <Printer output> function at
the bottom edge of the window.

™M Close the window with <OK=>.

If you display a macro whose programming is not yet complete, you
will receive the warning:

macro4: Macro recording is still active
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14.6

14-20

Delete macro run

0D 2 0 =

/4

This function deletes the programmed macros .

Select the <Delete macro> function in the <Macro> menu.

A list appears of all macros which exist for the model or the group.
Select a macro and confirm with <OK>.

A safety query appears, asking whether you really wish to delete the
macro.

If you click on <YES> the macro file will be deleted, if you click on
<NO=> the procedure will be cancelled.
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15 Editors

15.1 Macro editor

The macro editor allows you to display and modify recorded
macros.

Macros can be programmed under UNIX as before, or also via the
macro editor.

15.1.1 Start editor

™ Select the <Macro editor> function in the "Macro" menu and then
the macro which is to be processed, by double clicking or by
pressing "Open":

Macro

Look in: | 'C.j macro

Iﬂ Macrol.mrk
B{Macro2.mrk

=] Macro3.mrk
=] Macro4.mrk

File name: IMakrDE.mrk Open I
File type: ! b akoro [ mrk] _‘_l cancel |

Figure 15-1
In the UNIX version you can also start the macro editor from the
task definition window:

Evaluation programming | Program graphics dump |
=

Macro active

-
Program 3D best fit | Program plotter output l Iﬂi ‘ % ‘

Figure 15-2 /

Click here to start the macro editor
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The macro editor dialog window then opens:
Macro editor
MACRO: Makraz.mrk
1 IEOMMENT™ Delete task: z 2
2. IMEASUREMENT —l -Measur enent -
MEASUREMENT Mask task |
4. ICLEAR GRAPHICS . :
g; %) - Edit task _j Masuri ng runs:
- 3D BEST FIT (**
7. EVALUATION (%) Insert before ... || LSR&40nam
RECORD (**)
Insert after ... |
Backaway path before probing
10, 0000
Restore task _ _l Backavay path after probing: 10,0000
Restore all tasks ' QGfset correction . 0, 8000
Demask task |
no cl earance pl ane
Update macro | Lover tol erance :-0. 1000
Upper tol erance : 0,1000
" Execute task _| 5
- Measuring record output to screen
& new macro name “i
" iold macro name 4] .
Save New | Close I
Figure 15-3

The left column contains the tasks contained in the macro.

The center keys execute the functions of the macro editor.

The right column contains the parameters which are defined for a
particular task.
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15.1.2 Process macros and their tasks

Delete task

Mask task

Edit task

Comment

HOLOS V. 1.75

Delete one of the macro's tasks.

First of all the task is marked as deleted with (DEL). The task is only
actually deleted when the macro is saved or the task "Update
macro” is performed.

Mask a task.

Masked tasks are marked with (M). They are not performed in the
macro run, but can be reactivated at a later point in time.

Modify the parameters of a task.

Select the task whose parameters you wish to modify.
To do this, click on <Edit task> or select the task with a double

click.
The parameters can be modified for the following tasks:

Text entry
MACRO: Comment
‘A comment is made here .‘_!
Abply ! Close

Figure 15-4

15-3



HOLOS Operating Manual

Editors

15-4

™ Modify the comment entry and confirm the modification with
<Apply>.
If you click on <Close> the modification will not be applied.
Measurement
VRS ] Measuring i |r\1(7zclea:'ance plane
& Iindivi f 'Y/Z — plane
CADLME. | Starde 2 - e “Srgall‘::gmag\;l Zg::r:)tfding to ™ XIZ - plane
S AT £ XY - plane
[+ Output to terminal == I~ Clearance plane after each point
[~ Output to record file l— ™ ‘probe from UMESS
["" output to printer sr%%kig‘gzay path before |E |
Backaway path after 10 height of clearance plane: |[I
probing: II:IB_ Upper tolerance: lmi
Lower tolerance: ET]
|Fpl)z77j| Close
Figure 15-5
™ Modify the parameters for the measuring run and confirm the
modification with <Apply>.
If you click on <Close> the modification will not be applied.
™ In order to insert new measuring runs into the task, or to remove
measuring runs, click on <Measuring runs>.
All existing measuring runs are located on the left, on the right are
the measuring runs that are defined for the MEASURE macro task:
Macro editor: Meas.runs
Meas.runs tMacro measuring
K._BZXFMESS_0 nom L CRWFO_0.nom
L_8227MESS_0.nom
L_CRY214_0.nam T
P_8227MESS_0.nom T
P_BZX7MESS_1 . nom
F_8227MESS_2.nom Skl |
Display |
QK. I cancel
Figure 15-6
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™ select a measuring run.
=== applies the measuring run to the macro.
<== removes the measuring run from the macro.
<Display> displays the measuring run on the screen.
Regular Macro editor: Regular geometry
geometry
measurement Meas. run | ' no clearance plane
™ X/Y - plane
(NT) ~ X/Z - plane
CADLIMK:  |column 2 =] " X/IY - plane

[~ Clearance plane after each point

¥ Output to terminal = probe flam UMESS

[~ Output to record file
[~ Output to printer
¥ New record

height of clearance plane:

Backaway path before
r' RPS alignment o

11

Wl e s S e Backaway path after probing: |10

Apply 1 Close I

Figure 15-7

™ Modify the parameters for the measuring run for regular
geometries and confirm the modification with <Apply>.
If you click on <Close> the modification will not be applied.

<New record>

A new measuring record is generated with this option. If this option
is not selected, the record for the regular geometry measurement is
attached to an existing measuring record.

<RPS alignment>
You must activate this option if you wish to perform an RPS
alignment after the measurement.

<Only measure selected elements>
This option specifies that you only wish to measure selected regular
geometry elements from the list.

With <Process> you can process the selected measuring run. (see
"Regular geometry" chapter).
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evaluation

3D best fit

Macro editor: evaluation

[+ Output to terminal
[~ Output to printer
[~ Output to record file

Graphic

' Mark|ng

{* Graphic symbol
= Marker (.+*0)

[" Rendering

[Magnitication tactor = |0

{Upper tolerance:

0

11

Display view )
. : &) 8Ol el ILower tolerance: 1

Apply view =
[ inumerical Output to terminal

record head [ wectorial Output to printer
[ ltripod Output to record file

Apply e I
Figure 15-8

Modify the parameters for the evaluation and confirm the
modification with <Apply>.
If you click on <Close> the modification will not be applied.

When programming an evaluation in the macro, the graphic
representation set at the time will be saved in its position. You can
display this view via <Display view=>. If you wish to set another
view, perform the setting and click on the <Apply view= key. The

set view is saved.

Macro: 3D best fit

]|

CADLINK: | Column 2

=

¥ Translation in X
¥ Translation in X
[+ Translationin Z
[+ Rotation around X-axis
[+ Rotation around Y-axis

¥ Rotation around Z-axis

| Apply in: i Close

Figure 15-9

Modify the parameters for the best fit and confirm the modification

with <Apply>.

If you click on <Close> the modification will not be applied.
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Intermediate
position 1

(generated by
the system)

Intermediate
position 2

(defined by the
user)

HOLOS V. 1.75

CADLINK: [Column 2 =l Mainplane: [+ i
W Active . [720207 . [o8 Z: |0 )
[ Active 3 |35.26 i [20 z |0 -}
CActive % [0 v [0 z |0 ~+i}

%= i

o FD DSE-angle

fim Iaaa
DF . r——aaa

il  Close | -l_}}}l

Figure 15-11

Editors

Defined intermediate positions are not overwritten by the system.
l.e. if an intermediate position 2 exists, the system will no longer

generate an intermediate position 1.

Modify the parameters for the DSE position and confirm the

modification with <Apply>.

If you click on <Close> the modification will not be applied.

The key with the "radio transmission" graphic allows you to apply an
intermediate position directly from your coordinate measuring

machine.
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DSE position

Output (record)

=]

Macro: DSE-position

=

CADLINK: |Column 2

DSE - angle

A= IEEI E= IEIIj -+
|Applyin: i Close I

Figure 15-12

This task is only available for coordinate measuring machines with
DSE.

Modify the parameters for the DSE position and confirm the
modification with <Apply>.

If you click on <Close> the modification will not be applied.

The key with the "radio signal" allows you to apply a DSE position
directly from your coordinate measuring machine.

Macro editor: Task
Printer YWPC1SHE Graphic [ Rendering
Select printer | (" Marking Magnification factor =

r Frame

* Graphics dump
[ Graphics dump to file
[ Graphics dump to printer
[# inverse
¢~ color depth 24 - bit
% color depth 8 - bit

€ Plotter

i= Graphic symbol
i~ Marker (.+*0)

r\'_lﬁ+f:*(ﬁo

[~ numerical
[~ vectorial
[~ tripod

Upper tolerance:

Lower tolerance:

—
—
o

Display view

Apply view

record head

Apply | Close

Figure 15-13

Modify the parameters for the record output and confirm the
modification with <Apply>.
If you click on <Close> the modification will not be applied.

When programming an output in the macro, the graphic
representation set at the time is saved in its position. You can
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display this view using the <Display view>= key. If you wish to set
another view, perform the setting and click on <Apply view>. The
set view is saved.

Script (NT) You can use this function to integrate a programmed script into a
macro run.

L For script programming, see 15.2“.

Insert before/after ...

™ You can insert new tasks before or after an existing task. To do this,
select a task and click on <Insert before> or <Insert after>.

A dialog window appears for selecting a new task:

Macro editor: New task I

Comment I

Measurement

Regular geometry

evaluation

3D best fit

(S E-Eaatiot

output

Clear graphics

Intermediate position |

Script

Figure 15-14
Click on the key for the required task.

The dialog window for defining the relevant task appears.
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% Define the new task as described for the "Edit task" field.

Restore all tasks

Restore all tasks marked DEL (deleted).

Demask task

Demask a selected masked task (marked M).

The task will be executed again during the next run.

Update macro

Perform an update of all tasks.

All tasks marked as deleted are removed from the list. They cannot
subsequently be restored, but must be reprogrammed if they are
required again.

Execute task

Execute a selected task from the macro editor immediately.

New macro name

Save a modified macro under a new name.

Old macro name

Save a modified macro under its old name.

Save

Save a modified macro on the hard disk.

New

Create a new macro run.

If a macro has previously been processed and not yet saved, you will
be asked whether you wish to save this macro.
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Holos I

|/? Macro is not saved
Save macro now?

Figure 15-15

Close

Close macro editor.

If a macro has previously been processed and not yet saved, you will
be asked whether you wish to save this macro.
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15.2 Script programming (NT)

You will find script programming in the <Macro> - <Script
programming=> menu.

It is based on the VBScript language from MicrosoftO. A detailed
description of this language can be found in the help provided.
You can use script programming to extend the macrofunctionality
of HOLOS if you have the necessary programming skills.

An existing script is started via the "Macro" - "Start run" functions
and by selecting the "script" file type.
Similarly, you delete a script using the functions "Macro" - "Delete".

15.2.1 The script editor

i Skript - Programming [Skript.scp =]
Eile Script 2

" A simple script

For i=0 To 5
H RotateGraphic (10)
Hext

Start script

Figure 15-16

The script editor is a simple text editor for generating scripts.

For the sake of better legibility, the VBScript basic functions are
displayed in blue, the data in magenta, comments in green and
HOLOS commands in red

You can execute the current script via the <<Start script> key.
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File
The following functions are contained under the file menu item:
New: create a new script
Open: open an existing script file
Save: save the current script file
Save as: save the current script file under a new name
Printing
Close: close the script editor
Edit
Here you will find the standard Windows editing functions, such as
"Undo", "Cut", "Copy" etc.
Script

The <Execute> function executes the currently loaded script.

For the <Debug> function, you need the Microsoft Script
Debugger. Download under http.//msdn.microsoft.com/scripting/
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?-Help

The <VBScript help> function starts the help for the VBScript.

E? Visual Basic Scripting

File Process View Changeto 2

T B = 2

‘Mask Search Back Forwards Cancel Update  Start page

Content | i | Sucken | Envorten |
el

& W VEEcrp-SpracherIsichniz
= WL VBT um
E]'ﬂ'usu WESCpt?
|=] Erietien van VEGerit in eine HTWL-S
=1 1) vESerpt-Grardagen
=] wEScrt-Debartvpen
=] YESe-Yariahlen
=] ¥Escrmt-Honsterien
=) YESCipt-Operatoren
=] Werwenden o0 Bt e
&) Corchimalen von Codeschisifan
2] YES cript-Prozacuran
=] WES crmt-Frogr smmisskorw srhons
] @ verwercien oo VES et n Imemet B
& Falarenz Vi cae VBSo pl-Laut zetbib ol
* Flsaysbambe oDt e - Tudonum

il i

(3] B Pag;t
Wicrasoftd Visual Basiol Scipting Edition M -
VBScript- Version information
Sprachverzeichnis

4 Informations

on performance
features

¥ Alphabetic
List of keywords

< Constants
4 Events

4 Functions
¢ Methods

4 Objects

Welcome to the VBScript
language directory

These compact information blocks
will assist you when working e
in the numerous different areas of
the VisualBasic scripting language

Figure 15-17

15-14

Holos15a.doc 7.00



HOLOS Operating Manual

Editors

15.2.2 Overview of commands

f eedback
type

i nt eger

I nt eger

I nt eger

I nt eger

HOLOS V. 1.75

List of all functions which you can use in scripts.
The overview of commands is constructed as follows:

Function nane( Paraneter type <paraneter nanme> )
Short description of the function

Description of paraneters

Feedback val ues

If <File> is stated as the parameter name, then a file without path
specification and with file name extension is requested as transfer
parameter.

The parameter types are given as VBScript data types.
H LoadModel (string <nodel >)

Loads the nodel specified in the string(specify

conpl ete path)

Ret urn val ue:

0: Model has been | oaded

1: Error when | oadi ng nodel

2: The nodel nust not be changed while a nacro is
runni ng

H CopyMbdel (string <path>, string <file>)

Copi es the current nodel according to <Path>\
<File>

Ret urn val ue:

0: Model has been copi ed

1: Error during copying

H LoadCanera(string <file>)

Load canera values fromfile

No return val ue

H LoadCaner aDef aul t (i nt <nunber>)

Load default camera val ues (nunbers: 1-6)
No return val ue
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H LoadActual s(string <file>)

Load eval uati on

Return val ue:

0: Eval uation has been | oaded

1: Error when | oading the eval uation

H LoadAct ual Chroma(string <fil e>)

Load eval uation and display in chromatic
coor di nat es

Ret urn val ue:

0: Eval uati on has been | oaded

1: Error when | oadi ng the eval uati on

H G aphi cDunp

Generate a graphics dunp with the set paraneters
No return val ue

H Measure(string <file> Boolean <l ag>)

Start nmeasuring run

Fl ag:

Fal se: Measuring run on neasuring machi ne
True: Sinuluate nmeasuring run

Ret urn val ue:

0: Measurenment OK

1: Measurenent was term nated by neasuring
sof t war e

H Get Mbdel I nfo(i nteger <type>)
Fetch nodel information (nunber of el enents)

Type:

0: Sur f aces

1: Masked surfaces
2: Rational surfaces
3: Pat ches

4. Masked pat ches

5: Curves

6: Masked curves

7: Rational curves
8. Faces
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9: Masked faces

10: Scanni ng |ines

11: Scanni ng points
12:Digitization points
13: CAD points

Ret urn val ue:

Nunber of el enents

H Reset Graphi c

Return graphic to hone position
No return val ue

H RefreshG aphic

Refresh graphic
No return val ue

H C ear G aphic

Cl ear graphic
No return val ue

H MakePrevi ew

Create preview
No return val ue

H LoadSection(string <file>)

Load section

Ret urn val ue:

0: Load X

1: Section could not be | oaded

H Set 3DPar anet er (bool ean <t x>, bool ean <ty>,
bool ean <tz>, bool ean <rx>, bool ean <ry>,
bool ean <rz>)

Degrees of freedomfor alignnment -
transl ational, rotational

t X: Rel ease translation in X
ty: Rel ease translation inyY
tz: Rel ease translation in Z
rx: Rel ease rotation around X
ry: Rel ease rotation around Y
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rz: Rel ease rotation around Z

No return val ue

H BestFit(string <file))

3D best fit with nom nal val ues
Ret urn val ue:

O:all OK

1:Error in best fit

H Set G- aphi cPar anet er 1( bool ean <surf >, bool ean
<pat ch>, bool ean <curve>, bool ean <face>)

surf: Display surfaces

patch: Display patches

curve: Display curves

face: Display faces

No return val ue

H Set G aphi cPar anet er 2( bool ean <scan_| i n>
bool ean <scan_pkt >)

scan_|lin: Display scanning |lines

scan_pkt: Display scanning points

No return val ue

H Set G- aphi cPar anet er 3( bool ean <di gi t>, bool ean
<cad>, bool ean <wpos>)

digit: Display digitization points

cad: Display CAD points

wpos: Display alignnent points

No return val ue

H Set Graphi cPar anet er 4( bool ean <raster>, bool ean
<spl an>)
raster: Display raster

spl an: Display clearance pl anes
No return val ue

H Set Graphi cPar anet er 5( bool ean <render >)

render: Activate/Deactivate rendering
No return val ue

H Set G aphi cPar anet er 6( bool ean <o_nane>,
bool ean <coord_nul | >,
bool ean <coord_rot >,
bool ean <i sopa>)
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O_nane: Display object nane

coord null: D splay coordinate zero point
coord rot: Display center of rotation

i sopa: Display isoparanetric |ines

No return val ue

H Set Rast er Par anet er (bool ean <YZ>, bool ean <XZ>,
bool ean <XY>, bool ean <3D>, long <x>, long <y>,
| ong <z>)

YZ: Raster in YZ-view

XZ:Raster in XZ-view

XY: Raster in XY-view

3D: Raster in 3D view

x:Distance in X

y:Distance in Y

z:Distance in Z

No return val ue

H Set DevG aphPar anet er (bool ean <nun®, bool ean
<vec>, bool ean <synb>, bool ean <kl ecks>, bool ean
<mar ker >, bool ean <tri>, single <fact>)

Devi ation representation:

num nuneric

vec: vect or

synb: devi ation fl ag

kl ecks: mar ki ng

mar ker : mar ker

tri:tripod

fact:magnification factor

No return val ue

H Set DunpPar anet er (bool ean <fil e>, bool ean
<printer>, bool ean <inverse>, bool ean

<cl i pboar d>)

G aphi cs dunp paraneters

file: Qutput to file

printer: Qutput to standard printer

i nverse: Background becones white
clipboard: Qutput to buffer

No return val ue

H Set Chr omaPar anet er (i nt eger <dept h>)
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Depth for chromatic eval uation
No return val ue
i nt eger H Set Tol er ancePar anet er (si ngl e <ut>, single
<lt>)
Tol erance paraneters
I't: 1 ower tolerance
ut: upper tol erance
No return val ue

H LoadFr ane( bool ean <fl ag>)
Di splay frame on / off
No return val ue

H RunMacro(string <file>)
Start macro

Warning: |If this macro contains scripts, these
wi Il not be executed,

i nt eger H RegMeas(string <nanme>, integer <select>,
I nteger <align>)
Measure regul ar geonetries
sel ect:
0: al
1:only neasure selected el enments
align:
0: no al i gnment
1: RPS-al i gnnent (after measurenent)
2:3D-alignnent (after measurenent)
Ret urn val ue:
O:all OK
>0: Error in alignnment
-1: Measurenment term nated by CADLI NK
- 2: New wor kpi ece position not obtained

-3: Error when | oadi ng regul ar geonetries

i nt eger RegMeasManual (string <name>, integer <select>,
i nteger <align>)
Measure regul ar geonetries nmanual ly
sel ect: 0: al l
1:only neasure selected el enents
al i gn:
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0: no alignnent

1: RPS-al i gnnent (after measurenent)
2:3D-alignnment (after neasurenent)

Ret urn val ue:

O:all O

>0: Error in alignnment

-1: Measurenent term nated by CADLI NK

- 2: New wor kpi ece position not obtained
-3: Error when | oading regular geonetries
H Rot at eG aphi c(si ngl e <degree>)

Rot ate graphic around the current axis by
<degree> angl e

No return val ue

H Start Stop

Activate stop button

No return val ue

H EndSt op

Deactivate stop button

No return val ueH Cet Break
Fetch stop button status

Ret urn val ue:

0: Stop button was not pressed
1: Stop button was pressed

H GetBest Fit (i nteger <type>)
Fetch result of 3D best fit
Type:

O: Transl ation X

1: Translation Y
2:Translation Z

3: Rotation around X

4: Rotation around Y

5. Rotation around Z

Return val ue: Resul t

H EndMacr o
End macro
No return val ue

H W ndowSet
Adj ust w ndow
No return val ue

15-21



HOLOS Operating Manual

Editors

15-22

si ngl e

string

String H_Get Mbdel Pat h
Fet ch nodel path

Ret urn val ue:

Model path

String H _Get Model Name
Fet ch npdel nane
Return val ue:

Model nane

H Set SecPl ane(i nt eger pl ane)
Set cl earance pl ane

Pl ane:

YZ m nus

YZ pl us

XZ m nus

XZ pl us

XY m nus

XY pl us

LA S

H Set Pl aneOf f set (i nteger plane, single offset)
Set hei ght of cl earance pl ane

Pl ane:

0: YZ m nus
1: YZ plus
2. XZ m nus
3: XZ plus
4: XY m nus
5. XY plus
O fset:

Val ue by which the plane is to be noved.
No return val ue

H Get Actual Dat a(i nteger type, integer no)
Fetch actual val ues

Type:

107: Actual val ues

215: Regul ar geonetry points

104: Patch-ident points

150: Edge points

86: Contour points

72: Corner points

No: Poi nt nunber
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Ret urn val ue:

String mt XY Z NX NY NZ D NAVE UT OT
X, Y, Z: Nom nal points

NX, NY, NZ: Devi ation vector

D: Total deviation

NAME: Poi nt designation

LT, UT: |lower and upper tol erance
String = TYPE OR NO NOT VALID

Type or nunber was not valid

string H Get Nom nal Dat a(i nt eger type, integer no)
Fetch nom nal val ues
Type:
108: Measuring points
No:
Poi nt nunber
Ret urn val ue:
String mt XY Z NX NY NZ NAME
X, Y, Z: Measuring point
NX, NY, NzZ: Direction vector
NAME: Poi nt designation
String = TYPE OR NO NOT VALID
Type or nunber was not valid

i nt eger H Get Pt Count (i nt eger type)
Fetch nunber of points
Type:

107: Actual points

215: Regul ar geonetry points
104: Patch-ident points

150: Edge points

86: Contour points

72: Corner points

108: Measuring points

Ret urn val ue:

No. of points
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H Pat chl dent (doubl e x, double y, double z,
doubl e nx, double ny, double nz,
i nt eger probe, doubl e probe_radius)

Patch identification

X,Y,z: Probing point

nx, ny, nz: Probing direction

probe: Probe

probe_radi us: Probe radius

No return val ue

H EdgeMeasure (double x, double y, double z,
doubl e nx, double ny, double nz,
i nt eger probe, doubl e probe_radius)

Edge neasur enent

X,Y,z: Probing point

nx, ny, nz: Probing direction

probe: Probe

probe radi us: Probe radius

No return val ue

H Get RegCount (i nt eger typ)

Fetch nunber of regul ar geonetries
Type:
1: Poi nt

3 Pl ane

4 Crcle

5: Sl ot

6: Rect angul ar hol e
7. Spher e

8 Cyl i nder

9: Cone

12: Hem sphere

101: Poi nt

102: Straight line
103: distance

104: Angle
105: Circle
106: Pl ane

Ret urn val ue:
Nunber of el enents
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string H Get RegNom nal Dat a(i nteger typ, integer no)
Fetch actual values of regular geonetries
Type:
1: Poi nt

3 Pl ane

4: Crcle

5: Sl ot

6: Rect angul ar hol e

7

8

9

Spher e
Cyl i nder
: Cone
12: Hem sphere
101: Poi nt

102: Straight |ine
103: di stance

104: Angle

105: Circle

106: Pl ane

Ret urn val ue:
String
: XY Z UV WNAME
Y

X
N
c
<
=
£
m

1

3:

4.

5: X1 Y1l Z1 X2 Y2 Z2 UV WB GEO NAME
6: XY Z UV WNX N N DL D2 GEO NAME
7: XY Z R GEO NAME

8: XY Z UV WRH GO NAME

9: XYZUVWARRL R HGO NAME
12 XY Z UV WD R GEO NAME

101: X Y Z NAME

102: XY Z UV WNAME

103: DX DY DZ D NAME

104: WK W W W NAME

105: XY Z R NAME

106: XY Z UV WNAME

String = TYPE OR NO NOT VALID
Type or nunber was not valid
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string H Get RegAct ual Dat a(i nteger typ, integer no)

Fetch actual val ues of regular geonetries
Type:
1: Poi nt
3: Pl ane
4: Crcle
5: Sl ot
6: Rect angul ar hol e
7: Spher e
8: Cyl i nder
9: Cone
12: Hem sphere
101: Poi nt

102: Straight |ine
103: di stance

104: Angle

105: Circle

106: Pl ane

Return val ue:

String

1: XYZUVW

3: XYZUVW

4. XY ZUVWR

5: X1 Yl Z1 X2 Y2 Z2 UV WRL R2
6: XY Z UV WNX N N D1 D2
7: XY ZR

8: XY ZUVWR

9: XYZUVWAR

12: XYZUVW

101: XY Z

102: XY ZUVW

103: DX DY DZ D

104: WK W W W

105: XY ZR

106: XY Z UV W

String = TYPE OR NO NOT VALID
Type or nunber was not valid
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string H Get RegTol Dat a(i nteger typ, integer no)
Fetch actual values of regular geonetries

Type:
1: Poi nt

3 Pl ane

4: Circle

5: S| ot

6: Rect angul ar hol e
7

8

9

Spher e
Cyl i nder
: Cone
12: Hem sphere
101: Poi nt

102: Straight |ine
103: di stance

104: Angle

105: Circle

106: Pl ane

Ret urn val ue:
String
: XY

<<=<=<9
NNNNGN
0 0

O O

C®NPUA W
9

Q~

12:

101:
102:
103:
104:
105:
106: NO TOLERANCE

XSUZXXTTAOOXXXXD
<ERETT
N§'<QNNS
"5

Eoﬁ

String = TYPE OR NO NOT VALID
Type or nunber was not valid
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string H LoadG aphi c(string <Fil e>)
Load graphic elenents fromfile
No return val ue

H LoadFranmeByNane(string <Fil e>)
Load frames by nanmes and all ocate to the node
No return val ue

H LoadTol Cl ass(string <File>)
Load new tol erance class by file
No return val ue

string H GetVersion
Query HOLOS version
Ret urn val ue:
HOLOS Ver si on

H Cl ear Graphi cEl enent
Del ete graphic el enments
No return val ue

HDgitPoint(single x, single y, single z,
single r, integer probe)

CGenerate digitization point

X. X-coordi nate

Y: Y-coordinate

Z. Z-coordinate

r: Probe radius

probe: Probe nunber

No return val ue
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16 Window (NT)

This chapter describes the functions of the <Window> menu via
which you can change the appearance of the graphics window .

16.1 Divide window.

16.2 Adjustment

The <Divide> function allows you to divide the graphics window
into several windows, with the projection representations being
displayed in three windows and the perspective representation in
one window.

L see Chap.3.12

In order to display one of these representations in the full window, click
on the relevant window with the left mouse button (double click).

You can define the partitioning of the window as desired by clicking in
the center of the frame separators with the left mouse button and
moving it to the required position.

This means that it is also possible, for example, only to view two of the
windows shown above on the screen.

The output on the screen is automatically adjusted so that it agrees
with the printer output.

16.3 View 3D /YZ/XZ | XY

16.4 Frames

HOLOS V. 1.75

Change directly into the respective view, without partitioning the
window.

The <Frame=> function allows you to select a frame for the graphic
measuring record.
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With HOLOS you have the option of generating your own frame for
display in the graphic measuring record. You can save the frame
under the defined name and use it for a model on request.

L (See Chapter 17.4, Drawing functions)

Click on the <Frame>= function in the <Window>= menu.
A frame selection window appears.

Select a frame and click on <Open>.

0 w [0 =

The frame is adopted and displayed on the screen.
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17  Extras(NT)

This chapter describes the functions of the <Extras> menu.

The main function is subdivided into the following functions:

Options for setting the working area
Definition of key combinations
Definition of colors
Symbol functions for designing the graphic display
Graphic icons

Move graphic icons

Arrange graphic icons

Reset
Save graphic icons
Create preview
Release rendering
Menu editor
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17.1 Options for configuring the working area

17-2

Work area |Keyboard

You can select a number of different options for displaying the
working area on the screen.

Activated options are visible on the screen; deactivated components
are not visible.

rdocked window | [Symbol bars —Graphic elements |

¥ iGraphic functions ¥ Model management ¥ Sraw : 0

- . ; Buffer for Undo:

¥ Views ¥ Graphics I Window

| Deviations I Manual [ Evaluation

" Probe [ Paramnster ™ Measure (CNC)

I Macro programming 7 I Macro programming

M Status bar ™ 2-button mouse [+ Delete via recycle bin
Number of last opened models: |1U @ 3-button mouse V' Sound [an/off

¥ Deviations automatic
v Large deviations

ar. I Cancel l [Thetrehmen Help

Figure 17-1

"Button for undo"

"2-/3-button-
mouse”

"Recycle bin"

"Sound"

"Deviations
automatic”

"large dev."

All selected display windows and symbol bars can be moved within
the working area of HOLOS. The relevant position is saved, so that
your working area always retains the same layout each time you use
the program.

Here you specify how many actions can be undone during drawing

If the mouse is not automatically correctly recognized, specify here
whether you are working with a 2- or 3-button mouse.

With this option, the Windows recycle bin is used for deletion.
Without this option, final deletion occurs immediately.

Switch sound on and off.

Switch display on and off.

complete or reduced deviation display.
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17.1.1 Graphic functions

The graphic functions window contains all functions for
manipulating the graphic display.

OO0O0O0

Representation J
Graphics I

™ Rendering

Refresh | Clear |

Main axis I+Z -axis :':I

Ol &| C
G zon| @

A
‘ Home-: ’
v
Figure 17-2

L For the meaning of the individual functions, please see
Chapter 3.

You can arrange the graphic functions window either on the left or
the right of the graphics area. Move it as follows:

Click on the window background with the left mouse button.

Whilst keeping the mouse button depressed move the window to
the new position. Release the mouse button.

D ww

The window is placed in the new position.
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17.1.2 Views

The view window contains the functions for saving and calling up
defined graphic views.

2| 3] 4] 5] &] n]
save | Defaut |
Figure 17-3

L For saving and calling up defined views, see Chapter 3.11.

17.1.3 Errors

The results of manual measurements are displayed in the deviation
window. This window is activated with the <Deviation> option.
complete display  womr [2 ‘ ‘ | | |

Fuz {I.{IWE oo oo 0= 1]

oam
Fiy = 0.0000 , —
= = e Distance I -0.0006

Figure 17-4

reduced display |

010 -0.08 0.0 0.06 a0
Point no.: I_' Distance: o.onon Delete point |

Figure 17-5

During manual measurement the deviation window is opened
automatically as soon as a probing point has been adopted by the
coordinate measuring device.

In order to close the deviation window after measurement,
deactivate the <Deviation window=> option via the <Extras>
menu.
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17.1.4 Probe

The probe window contains the star probe representation for quick
definition of a probe.

1

" Probe no.:

I

Figure 17-6

17.1.5 Macro programming

Program evaluation  ° I Program graphics dump I
Clear

Macro active 9 | |

&
Program 3D-best fit I Program plotter output f

Figure 17-7
The window contains the functions for macro programming:

Output evaluations to the printer or to the record file, graphics
dump and plotter output and 3D best fit.

Macro programming, see Chap. 14

17.1.6 Symbol bars

Symbol bars contain graphic keys to enable rapid activation of
different functions. The function of each key is displayed when the
mouse pointer is held over the key without pressing a mouse
button.

You can place symbol bars in any position on the screen. The
following symbol bars are available:
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Model management

Symbol bar with functions for model management.
g D@ © R | &E

Generate new model

A new model is generated

Open model

An existing model is loaded into the main memory.
Save model

The currently loaded model is saved

Cut, copy and insert model.

Print model

Page view

Graphics
Symbol bar with functions for working in the graphics area.
=kt oo &

Move graphic icons

Click on this key in order to move graphic icons for the
representation of deviations on the screen.

See Chap. 17.5. Graphic icons.
Arrange graphic icons automatically

Click on this key in order to arrange graphic icons for the
representation of deviations at the edge of the screen.

Ll See Chap. 17.5. Graphic icons.

Multiple selection

Click on this key in order to select several displayed elements
simultaneously Drag a window around the elements to be
selected in the graphics area. All elements that are located
within the window are selected and adopted into a group.
Four rotations: Normal rotation (specify center of rotation and
rotational angle), free rotation, rotation around camera axes,
rotation around model axes.
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Parameter

Extras

123'

This key is only available if you connect HOLOS to the UMESS-UX
measuring software. Via the <CADLINK> key the UMESS option,
CADLINK , is requested to transmit intermediate positions during
travel. You can thus follow the movement of the coordinate
measuring machine on the screen.

Symbol bar with keys for the activation of different parameter
settings.

Haol &g

Definition of the colors for the rendered model representation
Definition of the parameters for graphic icons

Definition of probe parameters

Definition of printer parameters

Definition of colors for clearance planes

Macro programming

Drawing

HOLOS V. 1.75

¥ o N

Execute, record and end macro.

Symbol bar with keys for designing the graphic measuring record
and for the definition of graphic frames.

2l v 2] No|lole|a|Alglal wlmna]s] =]

These keys provide functions for generating lines, rectangles, circles
and text or for displaying bitmap graphics in the graphics area.

L The operation of these functions is dealt with in Chapter 18.
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17-8

Window

Evaluation

[ 9D YZ XZ XY

Partition window or change directly into a defined view.
L See Chapter 16.3

[ =
0 — *

L For a description of evaluations, see Chapter 9
evaluation
sections
measuring record
distance

Measurement (CNC)

Symbol bar with keys for activating functions for generating
measuring runs. These functions are only available if a version with
CNC functionality is present on your computer. These functions
have no relevance for manual coordinate measuring machines.

| =~ olo|olB]a] 2R ]

Start last measuring run
Click on this key in order to start the last defined measuring run.

Click on one of the keys shown above in order to define measuring
runs:

Grid

Curve

Line with constant point distance

Plane/workpiece intersection with constant point distance

Raster with constant point distance

Circle

Slot

Rectangular hole

Cylinder
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Cone
Select individual point

Select edge point
Net point / net section

Status bar

The status bar at the bottom edge of the screen provides you with
constant information about which actions HOLOS is executing,
which objects are selected or which selection mode you are in.
Where possible, the status bar should therefore not be deactivated.

Number of last opened models

Enter the number of models that are to be displayed as the recently
opened models in the <File= menu.

You can load one of these models into the main memory by clicking
on the relevant entry with the mouse.
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17.2 Key combinations

These functions allow you to define key combinations for rapid
activation of the selected functions.

Click on the <Options> function and then on the <Keyboard>
panel in the dialog window.

The window for defining key combinations appears:
working area keyboard
commands current keys
evaluation*3D best fit*3D-best fit with sel. values assign
evaluation *distance
evaluation*actual data*evaluation remove
resetal
evaluation *regular geometry
141 21
|Currently assigned to: New key combination
—
oK l Cancel | [Thermehmen
Figure 17-8
Operation
The <Commands= window contains all function entries from the
menu bar.
™ Select a function for which you wish to define a key combination
by clicking on it.
™ Click with the left mouse button in the <New key combination>
window in order to activate it.
™ Then click on the desired key combination (e. g. Ctrl+D).
™ click on the <Assign> function in order to assign the key
combination to the function.
The assigned key combination is displayed in the <Current keys>

window.
If you select a combination that is already configured with another
function, you will receive a message.
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To remove an assigned key combination, proceed as follows:

/4

Select the function from the list, for which you wish to remove the
key combination.

The combination is displayed in the <Current keys> window.

2 [0

Click with the mouse on the displayed key combination and then on
<<Remove=.

&

The key combination is removed.

Example

The key combination Ctrl + D is assigned to the <Rotate
orientation> function in the <Objects> menu. You can now rotate

the orientation of a surface by simply performing the following
actions:

Select a surface.

Press the <Ctrl> and <D= keys simultaneously.

0w @

The orientation of the selected surface is rotated.

Reset all

All defined key combinations are removed via this function.

Configuration of key combinations

When HOLOS is delivered and installed, various keys are already pre-
configured. The configuration of these keys is given in the
appendix.
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17.3 Definition of colors

You can freely define the colors for different elements via these
functions.

/4

Click on the <Colors> function in the <Extras= menu.

The dialog window for defining the element colors appears on the
screen.
Miscellaneous | Lines | Section
Elements | Elementsselected | Texts |  Textsselected

{71 surfaces |Scanning points

. Isoparametriic lines | CAD points

] | Regular geometry . Regular geometry (normal)

. Link . Link (normal)
ok I Cancel I Drefault Help

Figure 17-9

™ Click on the colored key of the element whose color you wish to
change.
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The dialog window for color definition appears.

4l 74

Dw

Basic colors

ol el
HMrrTErEE.
EFfFEETEN
EMEEEEEN
ENEEEEEN
EEEENT .

User-defined colors

Define colors >> |

0K I Cancel |

Figure 17-10

Click on the desired color and confirm with <OK=>.

Extras

Click on the <Define colors> function if you wish to select a color

that is not available in the displayed color range.

Basic colors

il (e ([
HMrTErEE.
[ Amame | ol § | )
EMrEEEEEN
ENEEEEEN
EEEEE mr
User-defined colors
======= Color [10 | Red [245
Fill W Green I?
Earten defineren:» | Color / Base Light :Iﬁ Blue IK
K | . | | ........................ T I
Figure 17-11

Define a new color.

Click on <Add colors= and then on <OK>.

The new color is adopted for the selected element.
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17-14

Elements

This page contains all geometric elements that can be displayed on
the screen. You can define a color for each of these elements.

Elements selected

Texts

Texts selected

Lines

Section

Miscellaneous

Default

This page allows you to define the color in which elements will be
displayed when they are selected.

This page allows you to define colors for text that is output on the
screen.

Here you can define the color of text that is output for selected
elements.

On this card you define the line types and thickness.

On this card you define the line type and thickness and the color of
the sections.

On this card you will find other elements for which you can define a
color.

The Default function is used to set the preset color values for all
elements. All colors defined by you will thus be overwritten with the
default values.
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17.4 Drawing functions

This provides functions for designing the graphic measuring record,
as well as functions for generating the frame.

L For further information on these functions, please see Chapter
18.

17.5 Menu editor

You can define a menu that contains frequently used functions via
the menu editor.

Existing'menu’ entries current popup menu

Evaluation l Rotate orientation
Define sections Msért
Evaluation sections
Measuring record
Distance
Display masked objects
Mask selected objects
IAnalysis
Rotate orientation

.- |

i1 Cancel |

Delete

i

Figure 17-12

L The operation of the menu editor is explained in more detail
in Chapter 1.9.

17.6 Counter

If data are transferred from CALYPSO or UMESS and the
intermediate positions are simultaneously activated in HOLOS
(under: manual / point entry / manual / intermediate positions),
then the counter is displayed in a large style.

17.7 DSE position (with DSE machines)

With "DSE status" the current angle is automatically entered. If you
enter new values into the fields and confirm with OK, these will be
applied and the DSE will swivel.
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17.8 Graphic icons

These functions allow you to process the positions of the graphic
icons for the representation of deviations.

The <Graphic icons> function is subdivided into the following
subfunctions:

Move

This function allows you to move graphic symbols.

Start an evaluation of measured values.

0

The deviations are displayed on the screen.

e
EXE

Figure 17-13
™ Click with the left mouse button on the graphic icon that you wish
to move, and drag it to the new position, keeping the mouse
button pressed down.
Release the mouse button.

The graphic icon is placed in the new position.

A

Figure 17-14
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Arrange
You can use the <Arrange=> function to arrange graphic icons for
the representation of deviations at the screen edge.
™ Start an evaluation of measured values.
The deviations are displayed on the screen.
™M Start an evaluation of measured values.
The graphic icons are arranged at the screen edge.
L : e e '\.:'-.\ o ‘_L.'.“.I
Feraareat B —7 o b
4. 5500 St =i *, £ /
2\
F&-.u:s'.-'u: L s T \12 i
-0, 0 F TR \\__\ : )
- TR+ ad
\\.‘_\" E: _:_'_‘:.;‘:"_‘. 2 I.l-j-'..l.UL:f ra
\f i P
o =, i Pé- -0 0UHE |
3 :\\.‘.}- 2= T _'F‘“-:l.dstz 1
-1 . :::: :::::::II- &l
“Uppertolerance - WAL mm
lower tolerance ™ “TLAEA mm
Figure 17-15
Reset

The <Reset> function is used to replace graphic icons that have
been moved in their original position.
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Save

You can use the <Save> function to save the positions of graphic
icons. The positions are assigned to the relevant measuring run.

If a measuring run for which the positions of the graphic icons have
been saved is re-evaluated, all graphic icons will be displayed in
their respective defined positions, if the <Read position> option is
activated in the graphic icon parameter window.

Graphic icons i
Rectangular |Angle |Distance l Cone I Cylinder
General I Point | Plane | Circle / Sphere | Slot
[V Frame

Typefac |

Regular

¥ Element type
[+ Element no.

1]:4 I Cancel Apply

Figure 17-16
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17.9 Create preview

You can save a preview of the graphic representation with the
<Save preview=> function.

A reduced graphic representation of the selected model is then
displayed in the model selection catalog. This enables you to quickly
identify a particular model.

17.10 Release rendering

A relatively large amount of memory is required in the rendered
representation of models, particularly in the case of larger data
descriptions.

If you are no longer working in the rendered representation, you
can release the memory that has been reserved for representation in
this mode via the <Release rendering> function.

17.11 Graphics tool

Here you will find all commands which you can also execute via the
graphic icon bar.

17.12 Individual selection

Change into the standard mode for individual selection, e.g. from
analysis mode.

17.13 Rotation

normal An axis must be selected around which rotation then occurs with
the right mouse button.

no axis Free rotation.

camera axes Three axes are displayed. Rotation always occurs around the axis to
which the mouse pointer is closest. It is displayed in yellow.

model axes The three main axes are displayed. Rotation always occurs around
the axis to which the mouse pointer is closest. It is displayed in
yellow.
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17.14 Hidden line

Only the lines in the foreground are shown, hidden lines are not
visible.

Many graphics cards do not support this mode.

17.15 Coordinates

If you move a mouse pointer over the drawing, the coordinates are
shown at the top left.
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17.16 Surface points

Operation

HOLOS V. 1.75

N

HOLOS calculates a defined number of surface points for the
graphic representation of elements. This calculation occurs when a
model is first loaded. The points are filtered depending on curvature
and saved.

The number of points for the respective elements and the angle for
the curvature-dependent filtering are defined in the file
.../holos/sys/pt_default.

As a rule, the set values are sufficient for representation of the
elements. However, in exceptional cases, which depend on the
respective design, it can occur that the graphic representation is too
inaccurate. In this case, you can change the number of points for
individual elements and recalculate them.

In the "Extras" menu select the <Surface points> function (NT) or
press F3 (UX).

The following input menu is displayed:

Surface points - wire model i

Angle curvature analysis: IE—
No. surface points / segment: IEE—
No. curve points / segment: IEE_—
No. face points / segment: IEE—

~ Recalculate all objects

' Recalculate selected objects

Cancel |

Figure 17-17, Surface points - wire model

If the "rendered representation” option is selected, the dialog
window for changing the setting for the rendered representation is
displayed:
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Dialog window for changing the setting for the rendered

representation:

Surface points - rendering I
Angle curvature analysis: ]
No. surface points: 2h
No. face points: 25

¢~ Recalculate all objects
r+ Recalculate selected objects

[+ Recalculate inner points

] Cancel |

Figure 17-18, Surface points - rendering

™ Enter the new number of points and an angle for curvature-
dependent filtering.

Recalculate all objects

All elements are recalculated.

Recalculate selected objects

Only individual elements which you select are recalculated.
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18 Drawing functions (NT)

This chapter describes the functions of the <Drawing> menu.
These serve to design the graphic measuring record, providing it
with text, lines and graphics.

You can use these graphic elements to generate a self-defined
frame for the graphic measuring record. You can save a frame so
that it is available for other models.

The main <Drawing> function is subdivided into the following
functions:

Elements

The Elements submenu contains all elements that can be
generated.

Sequence

Via these functions you can define the sequence of various
elements (in the background/foreground).

Delete

Mark all

Raster

Properties

Save

Load

Load frame

Save frame

You can also activate all functions in this menu via the <Drawing>
symbol bar.

2z n 2

Click on the <Drawing> function in the <Extras> menu.

Nololo|x Al ] ww] (a)

Y2l 74

You are now in drawing mode.

The functions for changing the graphic representation itself are not
available in drawing mode. If you wish to change the graphic
representation, you must first exit drawing mode.
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18.1 Draw elements

18-2

Rectangle

Slot

Line

/4

The <Draw elements> function allows you to generate graphic
elements on the screen.

Click on the <Rectangle> function.

Click with the left mouse button on the position at which the first
corner of the rectangle is to be located.

Pull up the rectangle and release the mouse button.

Click on the <Slot> function to generate a rectangle with “round
corners”.

Click with the left mouse button on the position at which the first
corner of the slot is to be located.

Pull up the slot and release the mouse button.

Click on the < Line = function.

Click with the left mouse button on the position at which the first
point of the line is to be located.

Pull up the line and release the mouse button.

If you are using a line to point to a defined point on the model, you
can connect the start point of the line to a point on the model.

To do this, press the <Ctrl> key when clicking on the start point,
and then click on a point on the workpiece.

The start point is connected to the workpiece position and moved
accordingly if the position of the graphic representation changes.
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Ellipse/Circle

™M click on the <Ellipse > function.

™M Click with the left mouse button on the position at which the ellipse
is to be located.

M pull up the ellipse and release the mouse button.

To generate a circle, press the <Shift= key and the mouse button
simultaneously.

Polygon
™M Click on the < Polygon > function.
™ Click with the left mouse button on the positions at which points
are to be generated for the polygon.
Text

™ Click on the <Text> function.
™ Click with the left mouse button on the position at which the text is
to be located.
The text entry window appears.
Selectfont | | as variable
N -
J Text color W?zgme ——|
Part no.
/A. no.
Text background color v Transparent Supplier/Customer
[~ as background ggfnrfntgzt
Text Text is entered here il \?Z;?ableo

\Variablel

Magnification factor
Lower tolerance

Upper tolerance

Offset correction

Min. dev.

Max.dev.

Std.dev.

Form error —

=
EE LI-] [~ with designation

Cancel |

Figure 18-1
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18-4

Bitmap

O

/4

Dw [0 w»w w

Enter a text and if appropriate define the font type, size, color and
background color for the text. - "As background" means the same
background as on the screen.

The text is displayed on the screen.

You can define texts as variables. Variables are all texts which you
can enter via the parameter page for the standard record head.

Example:

Click on <Date>, if you wish to apply the date from the record
head as text. You will then obtain the output: 22.09.98

Click on the <with designation> option if you also wish to apply

the designator for the date as text. You will then obtain the output:
Date: 22.09.98

Click on the <Bitmap > function in order to output a bitmap
graphic on the screen.

Click with the left mouse button on the position at which the
graphic is to be located.

The window for selecting a bitmap file appears.
Select a bitmap file and click on <Open=>.

The graphic is displayed on the screen.
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Detail view

Via the <Detail view=> function you can isolate details from the
graphic representation and position them at random on the screen.

Click on the <Detail> function in order to capture an area of the
graphic representation in a window.

Draw a rectangle around the desired area and release the mouse
button.

w o ®

Click on the <Select=> function and move the window with the
selected area to a new position.

IO

The selected area is displayed in a separate window on the screen.

Figure 18-2
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Representation of sections

In conjunction with the representation of sections, the function for
representation of details has a special significance:

If the rectangle for detail representation is completely drawn over a
section, the detail view will contain all properties for representing
the selected section. For each window containing a section, the
parameters for the representation of the section can be individually
defined.

You can display a number of evaluated sections on the screen at the
same time.

Evaluate the sections using the <Evaluation> function.

Click on the <Detail> function to capture a section in the graphic
representation in a window.

Pull a window over the section.

Click on the <Select> function and move the window with the
selected section to a new position.

0 v v

The selected area is displayed in a separate window on the screen.

Section 1 Section 2 ["Section 3 'Section 4

Y

ol
d)

Figure 18-3

The windows that contain a section are marked with the name
under which the respective section has been saved.
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18.2 Process elements

Sequence

Align

Undo

The generated graphic elements can be processed with different
functions.

You can define the sequence of graphic elements that are
superimposed on each other, by moving the elements into the
background or foreground, or transferring elements one plane
forward or backward.

Elements whose position is to be defined must be selected first of
all.

A number of elements can be selected and aligned to the right, left,
above, below, to the same width or height in relation to the last
selected element.

Undoes the last step.

Cut, copy, insert, delete

Mark all

Raster

HOLOS V. 1.75

the selected graphic element.

This function marks all graphic elements displayed on the screen.

A points raster is displayed on the screen. The raster points serve as
snap points. All elements which you generate with the raster
activated are pulled onto the snap points.
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[+ Raster on/off

Raster distance horizontal I'l 1]
Raster distance vertical |1 0

" cancel I

Figure 18-4

This enables you to generate elements with identical points.

Enter the distance for the raster points and confirm with <OK>.

i0

The points raster is displayed on the screen.

Properties

All represented graphic elements have properties such as color or
size. You can redefine and change the properties of the elements at
will.

™ Select an element and click on <Properties>

| Line color
. Fill color

r Fill object
As background
r 9

Line thickness in pixels |1 Type:

Start line type: éiié-:

i — ]"
End line type: l — :i"' Size:

=

il

Cancel

Figure 18-5

™M Define the new properties and confirm with <OK>.
In order to change the size or position of an element, you must
select the relevant element. Then click on one of the capture points
and change the size or position.
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Drawing functions

You can save generated elements in a file. These will then be
available again for subsequent HOLOS sessions.

Click on the <Save>= function.

The dialog window opens for selecting a directory and entering a
file name.

Enter a name and confirm with <Save=>.

You can load saved elements from a file.
Click on the <Load> function.

The dialog window for file selection opens.
Select a file and click on <Open>.

The saved graphic elements are displayed on the screen.
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18.3 Generate frame

18-10

Dw w[bO v w

With the functions for generating graphic elements, you can e.g.
generate a frame for the graphic measuring record.

A main constituent of the frame is an area for graphic
representation. This must not overlay other areas outside its own.

HOLOS

Date: 11.11.99
Operator: MJ

Tolerances:
upper tolerance: 01 mm

lower tolerance: -0.1 mm

W-name:Camshaft Customer: Carl Zeiss Oberkochen
Part no.: 12-37b A. no.: 2701a-47B-1

Figure 18-6

Click on the <Rectangle> function to generate a rectangle for the
graphic area.

Press the <Ctrl> key and pull up a rectangle. Rectangles for graphic
representations are marked in red.

The graphic representation appears in the rectangle.

Now generate the other graphic elements which you require to
display the graphic frame.

Click on the <Save frame> function in the <Drawing> menu.

The dialog window for directory selection and entry of the file name
opens.
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Enter a name and click on <Save=>.

The graphic frame is saved.

You can then specify whether the frame is to be used as a standard
frame for the current model.

In order to use a saved frame for a new model, select it in the
<Window>= menu via the <Frame=>= function.

If you wish to process an already saved graphic frame, read it into
the <Drawing> menu via the <Load frame> function. Changes
can only be made to the frame elements via this function.

18-11



HOLOS Operating Manual

Drawing functions

18-12 Holos18a.doc 01.00



HOLOS Operating Manual

Administration

19 Administration (UX)

The “Administration” menu provides various options for designing
the operator interface and for data management. The following
functions are available:

Administration level
Toolbox

Change model directory
Save preview

Start editor

Menu editor

19.1 Administration level

The administration levels go from zero to four. Zero is standard.
You may only activate another administration level if you are asked
to do so by your customer care representative from Support.

19.2 Toolbox

Via the toolbox function you can activate various symbol bars
beneath the menu bar:

Model functions
Editor

Graphic functions
Measuring procedure
Parameters

Macro

Views

Help

Click on the options for which you wish to activate a symbol bar.
Then click on <OK>.

The symbol bars for the selected options are displayed.

w [0 %

You can now call up the respective function by clicking on a
symbol.

HOLOS V. 1.75 19-1



HOLOS Operating Manual

Administration

19-2

Model functions

Opens the symbol bar for model functions:

O |[=)| & #

Generate new model
Load model

Save model

Delete model

Editor
Opens the symbol bar for the HOLOS editor, with which e.g.
measuring records are displayed:

Graphic functions
Opens the symbol bar for graphic functions:

A=

Move graphic symbols

Automatically arrange graphic symbols

Select elements by pulling up a window: all visible elements
within the window are selected.

Measuring procedure

Opens the symbol bar for measuring procedures:

| (B | B | | i

Measure grid

Measure curve

Measure line
Plane/workpiece intersection
Measure raster

Select measuring points
Select edge points

Net point/net section
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Parameters
Opens the symbol bar for parameter functions:

all 4 ||E||&?

Define parameters for graphic symbols
Define parameters for probes

Printer set up

Define parameters for clearance planes

Macro

Opens the symbol bar for macro functions:

|I1IIHI_II5@_*II_I|

Record macro

Macro editor

Start macro

Macro - CADLINK

Exit macro programming

Views

Change view:

I

Four windows
3D

YZ-plane
XZ-plane
XY-plane
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19.3 Change model directory

19.4

19-4

/4

IO

This function allows you to manage your data in a project-related
manner in different directories.

Click on the <Change model directory> function.

The directory selection is displayed.

Select a directory:

Select a model directory and click on <Ok>.

The standard directory is activated with <Default>.

Set up a new directory:

Enter the name of the new directory in the <Model directory==

input field.
Click on <Ok=>.

The model directory is set up.

Save preview

¢ ri0w

This function allows you to save a preview of the graphic
representation. It is displayed in the model catalog, so that you can
access saved models in a more targeted manner.

Click on the <Save preview=> function.
A window opens for displaying the preview.

Change the graphic until you obtain the desired representation.
Click on <Save> to save the preview.

The preview is applied and can be displayed the next time the
model catalog is opened.
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19.5 Editor

The Editor with which you can generate and modify files at the
operating system level is started.

19.6 Menu editor

You can use the menu editor to define a menu which contains
frequently used functions.

L The operation of the menu editor has been explained in more
detail in Chapter 1.9.6.
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20 Importing and exporting CAD data

This chapter describes the functions for converting CAD data into
the internal format of HOLOS-NT and for converting HOLOS models
into CAD data.

NT
The functions for importing and exporting CAD data are contained
in the <File= menu.
“Import -Export
VDA VDA
ices | ices |
Nom.values I Nom.values I
CAD points |
XYZ-ASCll
Figure 20-1
UX

Under the <VDA> main function you will find the subfunctions

<VDA post processor=, <VDA preprocessor=>, and <VDA
header>.

Under the <IGES=> main function you will find the subfunctions
<IGES post processor= and <IGES preprocessor=.
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20.1 VDA post processor

The VDA post processor is used to convert data in VDA format into
the internal format of HOLOS.

20.1.1 Data conversion

NT

™ start the VDA post processor in the “File” menu via
<Import/Export> and <Import VDA>.

OJ
File VDA header Extras ?
VDA post processor
Cl
g o
Ready o
Figure 20-2
™ click on the <Open=> function in the <File= menu.
A list appears for selecting the VDA files.
™ select a file and click on <Open=>.

If a HOLOS model already exists under the relevant name, you can
define whether you wish to generate a new model or if you wish to
overwrite the old model.
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VDA header
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Click on <Yes> to overwrite the model.
Click on <No> to generate a new model.

The VDA file is interpreted and saved as a HOLOS model.
Information will be provided on the screen about the converted
VDA data and the generated elements.

You can obtain information about the converted VDA files via the
<Display record> function in the <File= menu.

You can delete the record file via the <Delete record> function in
the <File= menu.

Information is taken from the VDA header which can be used to
preconfigure any HOLOS record variables, if you enter them here:

Entries about the sender

Sender company

Contact:

Telephone:

Generating system:

Creation date:

Sender file name:

!
!
!
Address: |
|
!
!

Entries about the part

iWAHD

Project:

Object code I$’WNAME

Variant: IWAFH

Confidentiality: |

Date of validity: I

Entries about/for the receiver

Receiver_company |

Receiver name:

Tolerance: I
Angle tolerance: I

oK I Cancel |

Figure 20-3
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Extras Via the <Extras> menu you can specify the directories for storing
HOLOS models, VDA-files and CAD-points.
CAD-points can be found when interpreting VDA- or IGES-files.

The standard directories are:
...\HOLOS-NT\daten\model
...\HOLOS-NT\daten\vda
...\HOLOS-NT\daten\pt_data

Model path ID:"»H OLOS datensmadel’ |
VDA data path lD:HHDLDS'\daten'wdaH |
CAD points path ID:'\.H olozhdaten',pt_datah |

] cancel | Save

Figure 20-4

You can overwrite the standard directories.
™ with <Save> the modified directories are permanently saved.
™M Click on <OK> if the settings are only to apply once and the

standard settings are to be used again when the VDA post
processor is next started.
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UX
™M call up the <VDA post processor=> function and select the desired
directory in the file selection window:
If the path is Enter the search path and the file extension *.vda in the “Directory
known search path” field. The search path default setting is

“/users/holos/daten/vda/*.vda”. You should therefore copy all VDA
files into this directory.

Update the settings with <Update>. This is necessary if for
example you are keeping the selection window open and in the
meantime are executing other actions.

If the path is not Select the search path in the “Directories” field step-by-step with a
known double click. Click on the required file in the “Files” field: /.../.../.
lists the content of the directory in the “Files” field.
[...1...I..jumps into the higher-level directory and lists its
subdirectories.
Update the settings with <Update=>. This is necessary if e.g. you
are keeping the selection window open and in the meantime are
executing other actions.

If the file name is Enter the file name in the “File name” field (you can accept or

known overwrite the proposed path).
The file lists of the selected directory are displayed.
™ Select the required file, and start the conversion with <OK=>.
The file is converted; an information window displays the status,

e.g..
xxx.vda: 1082 lines read.

&

During the conversion of VDA files, various information is
transferred concerning conversion into an info file:
the VDA header

comment lines
errors that have occurred and information about the number of

existing and the number of converted elements.

The info file is located in the respective model directory and can be
displayed via the <Edit file= menu.

HOLOS V. 1.75 20-5



HOLOS Operating Manual

Importing and exporting CAD data

20.2 VDA preprocessor

The VDA preprocessor is used to convert data in HOLOS format into
VDA format for transfer to a CAD system.

20.2.1 Data conversion

™ Start the VDA preprocessor from the “File” menu via
<Import/Export> and <Export VDA> (NT) or with <VDA> -
<VDA-preprocessor= (UX).

NT:
File Header Extras ?
VDA preprocessor
=
Kl _I_I
Ready i
Figure 20-5
UX:
Display window for model selection.
™ NT: Click on <Open> in the <File= menu in order to select a
HOLOS model which you wish to convert into VDA format.
™ Select the relevant model and click on <Open=>.
NT: A dialog window appears in which you specify which elements

are to be converted.

UX: Call up the relevant <VDA preprocessor= subfunction in order
to define which values are being converted.
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f;" Geometry

[~ Scanning lines

r Digitization points
[~ CAD points

™ Actual values

[~ Nominal values

Cancel |

Figure 20-6

Geometry for applying geometrical data to the VDA file. Geometrical data
include surfaces, curves and FACEs.

Scanning lines for applying scanning lines to the VDA file.

UX:
Further subfunctions enable the following selection:
<Save lines altogether > - All scanning lines are saved in a VDA

file.
<Save lines individually= - Each scanning line is saved in its own
VDA file.
<Save selected lines> - Only the selected scanning lines are saved
in a VDA file.

Digitization for applying digitization points to the VDA file.

points

CAD points for applying CAD points to the VDA file.

(NT)

Actual values  for applying actual values to the VDA file.
Nominal values for applying nominal values to the VDA file.

With the options for actual and nominal values, a window opens
for selecting the relevant model files. Select the files and click on

<Open>.
™M select the required options and click on <OK>.
You obtain a display of the elements which are being converted.
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20-8

/4

IO

HOLGS - nodel : 8227ness

Ceonetry
Act. val ues

K 822%mes= 0_0.
P 822%mes= 2 0.
P 8227nes=s 0.1 act
F_822Tme==_1_10.
F_G8227me==_0_0.

Nom val ues
P 8227ne== 3 nom I
P 8227mes= 1 nom

F_8227me=s= 2 nom
>1

Cancel

Figure 20-7

Click on <OK=>= in order to start the conversion.

If a VDA file already exists under the relevant name, you can decide
whether you wish to create a new file or overwrite the old one.

i@ ,822mess': overwrite existing VDA file?

No Cancel

Figure 20-8

Click on <Yes> to overwrite the file, or <No> to create a new file.
The HOLOS model is converted into a VDA file. On the screen you

will obtain information about the VDA data or about the converted
elements.
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20.2.2 Record and info file

Record file

Info file

20.2.3 Header

HOLOS V. 1.75

Two files are generated during data conversion:

The record file contains information about converted HOLOS
models.

Display and delete NT:
In the “File”menu of the VDA processor.

Display and process UX:
In the “Administration” menu, <Start Editor= function.

The info file contains information about the last generated VDA file:
the header, comment lines, errors that have occurred and
information on the number of existing and converted elements.

Display NT:
In the “File” menu of the VDA processor.

Display UX:
In the “Administration” menu, <Start editor> function.

You define entries for the header of the VDA file via the <Header>
(NT) / <VDA header> (UX) function.

The header is an element of the VDAfile. According to VDA
convention, it must not contain any special symbols (before ASCII
32 and after ASCII 126).

The header must only contain upper-case letters in accordance with
VDAVS 2.0. However, you can also enter lower-case letters — the
program will automatically convert them when they are entered
into the VDA file.
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20-10

0 0 w

N

Select the <Header> (NT) / <VDA header> (UX) function.

The input window is displayed:

VDAFS version

Sender

Contact
Telephone
Address
Generating system
Creation date

Sender file name

Project
Object code
Variant

Confidentiality

Date of validity

Receiver company
Receiver name
Tolerance

Angle tolerance

|2.0

Entries about the sender

IHDIometric Technologies GmbH

IKIeindienst

|n?3s1 /BRI 28

IGartenstr. 133, 73430 Aalen

IHDLDS-NT

|25.05.98

Entries about the part

Entries about/for the receiver

|n.1

In.m

il Cancel |

Figure 20-9

Fill in the required input fields and click on <OK> to apply your

entries.
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20.2.4 Extras (NT)

Via the <Extras> menu, you can specify the directories for storing
VDA files or HOLOS models.

The standard directories are:
...\HOLOS-NT\daten\vda
...\HOLOS-NT\daten\model

Model path !I:I:hhulos-nthdaten'\mudel\

VDA data path id:‘\hulos-nt‘\daten\vda\l I
ok I Cancel I Save |

Figure 20-10
™ Enter new directories for storing your data.

™ Clickon <Save>, if you wish to save the settings.
Click on <OK=>, if the setting only applies once. When the VDA
preprocessor is next started, the standard settings will then reapply.

20.3 VDA analyzer (NT)

The VDA analyzer allows you to analyze VDA files.

You will receive information on the screen about which VDA
elements are contained in the VDA file.
A HOLOS model is not generated.

The analyzer is operated like the VDA post processor.

20.4 Check VDA file(UX)

With the <Check VDA file= function, you check VDA files for
conformity with the interface format VDAFS 2.0. However, in the
existing progam version, only the line length of 80 characters is
checked. The result is given in the status line.

A dialog window opens for selecting the VDA file.
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20.5

20-12

IGES post processor

N

w [0 %

/4

The IGES post processor is used to convert data in IGES format into
the internal format of HOLOS-NT.

Start the IGES post processor via <Import>-< IGES > (NT) or
<IGES>-<IGES post processor= (UX)

File Extras ?

IGES post processor W

Ready

Figure 20-11

The bottom section serves for error display during data conversion.
NT: Click on the <Open> function in the <File= menu.
A list appears for selecting the IGES files.

Select a file and click on <Open=>.

If a HOLOS model already exists under the relevant name, you can
choose whether you wish to create a new model or overwrite the
old one.

Click on <Yes> to overwrite the model, or <No> to generate a
new model.
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The names for new models are generated from the names of the
corresponding IGES files.

Example:  existing in the system  HOLOS.igs

generated model HOLOS_IGS
if model exists HOLOS_IGSO
HOLOS IGst ...

i0

The IGES file is interpreted and saved as a HOLOS model. You will
receive information on the screen about the converted IGES data

and the generated elements.

You can obtain information about the converted IGES files via the
<Display record> function in the <File= menu.

You can delete the record file via the <Delete record> function in
the <File= menu.

Extras (NT)

Via the <Extras> menu you can specify the directories for storing
HOLOS models, IGES-files and CAD-points.
CAD-points can be found when interpreting VDA- or IGES-files.

The standard directories are:
...\HOLOS-NT\daten\model
...\HOLOS-NT\daten\iges
...\HOLOS-NT\daten\pta_data

Model path |D:HHDLDSHdaten"~mndel'& _I
IGES data path |D:xHDLusxdatenxigesx _l
CAD points path |D:"~H olozhdaten'pt_datah _I

‘Cancel I Save

Figure 20-12

You can overwrite the directory entries in the text fields.
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20-14

N

Click on <Save>, if you wish to permanently save the settings. With
<OK=> the settings will only apply once, and when the IGES post
processor is next started, the standard settings will apply again.

Also under "Extras", you will find the command "additional output".
With this command additional information and error messages are
displayed during transformation.

Please note that this will slow the transformation down.
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20.6 Configuration (UX)

You can restrict the interpretation of the entities contained in an
IGESfile using options in the configuration.

This is helpful e.g. if you only wish to interpret curves or points and
mask all other elements.

Operation

™M Select the <IGES>-<CONFIGURATION= function.

A window opens for selecting the options.

Configuration

[0 TRANSFORMATION [J COPIOUS DATA O poINT
O vIsSIBILITY O uNE [ NURBS CURVE
O cIrCLE O SPLINE CURVE [ NURBS SURFACE

[0 cOMPOSITE CURVE [J SPLINE SURFACE [ TRIMMED SURFACE

[ ok |lcose |
Figure 20-13

Option Presetting | Meaning

TRANSFORMATION | on TRANSFORMATION MATRIX is interpreted
VISIBILITY on BLANK STATUS is evaluated

CIRCLE on CIRCLE(100) is interpreted

COMPOSITE CURVE | on COMPOSITE CURVE(102) is interpreted
COPIOUS DATA on COPIOUS DATA (106) is interpreted
LINE on LINE (110) is interpreted

SPLINE CURVE on SPLINE CURVE (112) is interpreted
SPLINE SURFACE on SPLINE SURFACE (114) is interpreted
POINT on POINT (116) is interpreted

NURBS CURVE on NURBS CURVE (126) is interpreted
NURBS SURFACE on NURBS SURFACE (128) is interpreted
TRIMMED SURFACE | on TRIMMED SURFACE (144) is interpreted
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If you switch the TRIMMED SURFACE option on, then the
following options will automatically be switched on:

TRANSFORMATION SPLINE CURVE
CIRCLE SPLINE SURFACE
COMPOSITE CURVE POINT

COPIOUS DATA NURBS CURVE
LINE NURBS SURFACE

If you switch the COMPOSITE CURVE option on, then the
following options will automatically be switched on:

CIRCLE SPLINE CURVE
COPIOUS DATA POINT

LINE NURBS CURVE
NOTE

In cases of doubt, work with the preset values.

™ switch the required options on and confirm with <OK=> or
<Close>.

<OK> ends the configuration of options and saves these in a
file. When the processor is next called up, you can
work with them again.

<Close> ends the configuration of options, applies and
processes the configurations, but does not save them
in a file. When the processor is next called up, you will
therefore be working with the originally defined
values.
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20.7 IGES preprocessor

HOLOS V. 1.75

With the IGES preprocessor, you convert data in HOLOS format into
IGES format for transmission to a CAD system.

The following rules apply for converting HOLOS models:

Models which have been read into HOLOS-UX in IGES format,
can be saved in IGES format.

Models which have been generated in HOLOS-UX can be saved
in IGES format.

Please note that the surface segments of segmented surfaces
must not have different polynomial degrees in one parameter
direction. The polynomial degrees in the parameter directions u
and v may be different, but each segment in the parameter
direction u and in v must have the same polynomial degree.

Models which have been read into HOLOS-UX in VDA-FS format
can not be saved in IGES format, as this is not a VDA-IGES
converter.

The VDA header produced with HOLOS is applied to the IGES
file.
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20.7.1 Data conversion

™ Start the IGES preprocessor via <Export=>-<< IGES > (NT) or
<IGES>-<IGES preprocessor= (UX).

File Header Extras ?

IGES preprocessor ﬁ

i of

Ready 5

Figure 20-14

/4

In the <Header>= menu activate the <Enter header> option, if a
header is to be entered into the IGES file. If the option is
deactivated, no entry occurs.

Click on <Open=> in the <File= menu, in order to select a HOLOS
model for conversion.

The selection window is opened.

Select a model and click on <Open=>.

Do w

The dialog window appears for defining the element to be
converted.
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f;" Geometry

[~ Scanning lines

[~ [Digitization points
[~ ICAD points

[~ Actual values

[ Nominal values

] Cancel |

Figure 20-15

Geometry for applying geometrical data to the IGES file. Geometrical data are
surfaces, curves and FACEs.

Scanning lines for applying scanning lines to the IGES file.

Digitization for applying digitization points to the IGES file.
points

CAD points for applying CAD points to the IGES file.
(NT)

Actual values  for applying actual values to the VDA file.
Nominal values for applying nominal values to the VDA file.

In the options for actual or nominal values, a window opens for
selecting the corresponding model files. Select the files and click on
<Open>.

Activate the relevant options and click on <OK>.

0

You will obtain a display of the elements for conversion.
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HOLCS - Model : 8227ness

Ceonet ry

Act. val ues
P_822%me== 3 _0.act
P 822%me==_ 2 0. act
P 822%me== 1 0 act

Nom val ues

P_8227mes=_ 2 nom
P 822Yme== 1 nom
P 8227me==_ 0 nom

Figure 20-16

% Click on <OK= to start the conversion.

If an IGES file with the same name already exists, you can choose
whether you wish to generate a new file or overwrite the old one.

i'\y ,822mess': overwrite existing VDA file?

No Cancel

Figure 20-17

Click on <Yes> to overwrite the file, or <No> to generate a new
file.

The HOLOS model is converted into an IGES file. You will receive
information on the screen about the IGES data or about the
converted elements.

IO
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20.7.2 Record and info file

Record file

Info file

HOLOS V. 1.75

Two files are generated during data conversion:

The record file contains information on converted HOLOS models.

Display:
In the “File” menu of the IGES processor

The info file contains information on the last generated IGES file.

Display:
In the “File” menu of the IGES processor

20-21



HOLOS Operating Manual

Importing and exporting CAD data

20.7.3 Header

20-22

D0

Via the <Header> function you define entries for the header in

accordance with VDAIS for the IGES file.

Select the <Header= function.

The input window is displayed.

VDAFS Version

Sender company
Contact

Telephone

Address

Project

Object code ~
Variant

Confidentiality

Date of validity

Receiver company

Receiver name

|2.n

Entries about the sender

|HOI0metric Technologies GrmbH

IHerr Schasffner

|u?351 /BE028

I.t'-‘«alen

Entries about the part

IHDLDS-NT

Entries about/for the receiver

Ok I Cancel I

Figure 20-18

Fill in the required input fields and click on <OK=> to accept your

entries.

Activate the <Enter header> option in the <Header> menu if a
header is to be entered into the IGES file. If the option is
deactivated, no entry occurs.
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4l 74

Importing and exporting CAD data

Via the <Extras> menu you can specify the directories for storing
IGES files or HOLOS models.

The standard directories are:
...\HOLOS-NT\daten\iges
...\HOLOS-NT\daten\model

Model path Id:\holos-nt\daten\model\

IGES data path |d:\holos-nt\daten'\iges'\

L

Cancel Save |

Figure 20-19

Enter new directories for storing your data.

Click on <Save> if you wish to permanently save the settings.
Click on <OK=> if the setting is only to apply once. When the IGES
preprocessor is next started, the standard settings will then apply
again.

20.8 IGES analyzer (NT)

HOLOS V. 1.75

You can analyze IGES files with the IGES analyzer.

You will receive information on the screen about which IGES
elements are contained in the IGES file.
A HOLOS model is not generated.

The analyzer is operated like the IGES post processor.
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A Installation

A.l NT version

The software for HOLOS-NT is available either on CD-Rom or on
floppy disks.

Insert the HOLOS data carrier into the drive.
Open Windows Explorer
Click on the drive letter of the data carrier.

Click on Setup.exe, in order to start installation of HOLOS-NT.

Or v

The welcome screen for installing HOLOS-NT appears.

+Ld| Select the language for this installation from
I@

the selection listed below

German !

k. I Cancel |

Figure A-1
Select a language and click on "OK".
The installation program is started.

A window appears for entering the installation directory.

w [0 ¢ @

Accept the proposed directory or click on "Search" to select another
directory in the Data Manager.
Then click on <Continue>.

i0

A window appears for entering the required installation:

Network
Languages
Standard
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Network
Holos is installed on a server.
You must then access the server from each client and start the
program setup.exe under \network in the installation directory.
Languages
HOLOS is automatically installed in German. You must additionally
install all other languages with this function.
Standard

The complete program package is installed in the German
language.

A window appears for entering the program group.

Accept the proposal or overwrite it with another name.
Click on <Continue> to continue the installation.

0 v (O

A window appears for selecting your measuring software.

Measuring software
" Serial

= Counter (Calypso)
WL

" Scanian

* Calypsa

v DSE-machine

< Back Cancel

{IComplete >

Figure A-2
™ Click on the measuring software you are using.

™M you are using a horizontal arm measuring machine with a
rotation-swivel device, the "DSE machine" option must be selected.
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Click on <Complete> to conclude the installation.
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A.2

A21

A-4

UX version

General

As a rule, the software is preinstalled on the hardware supplied to
you. If this is not the case, you will receive a DATtape which
contains your software.

To install the software, perform the following steps:

1. End all current processes.

2. Log onto your system as a super user.

3. Insert the DAT-tape provided into your DAT-drive.

4. Your software is installed by entering the following command:
update -s /dev/dat “**

/dev/dat denotes the device file for the DAT drive. If another system
is defined in your system, you must use this here accordingly.

5. Log on as a super user.

6. Start your system.

Your HOLOS software is now installed.

Various parameters must be defined for a new installation. The
relevant necessary steps are contained in this description.

When installing a software update, the steps described above must
also be performed. However, the subsequent installation operations
do not need to be repeated, as the defined parameters are not
overwritten.
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A.2.2  Prerequisites

When installing HOLOS-UX, a "/users/holos/" directory is set up. All
files required for the HOLOS processes are located in this directory.
The only exception is formed by the resource files for the user
interface under X-Windows, as certain resources must also be
available for other processes.

The drivers for the graphic software and for graphic output to
external media (plotter, printer), are not permanently programmed,
but are read into the system via environment variables when the
respective program is started. This enables adaptations to different
peripheral devices. However, to do this, various definitions are
necessary, which as a rule are transferred from the CZ installation
tools.

These environment variables are defined either in a ".kshrc" or
".profile” local file in the user's home directory.

Graphic screen

The driver for output on a graphic screen is defined via the
environment variable SB_ OUTDRIVER.

The sox11 driver is predefined upon delivery:

HOLOS_SB_OUTDRIVER=sox11
export HOLOS_SB_OUTDRIVER

Plotter output

The driver for output to a plotter or ink jet printer (Paintjet) is
defined via the SB_PLTDRIVER environment variable. This variable
can have the following values:

(1) SB_PLTDRIVER=hpgl|

(2) SB_PLTDRIVER=CADplt

(3) SB_PLTDRIVER=CADplIt2

All three drivers provide HPGL files as output, which can be output
to a network-installed plotter or ink jet printer (Paintjet).

The table shown below shows which driver you must define for
which plotter during system installation.
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A-6

Plotter pens

This table is an excerpt from the Hewlett-Packard literature; for this

reason, no guarantee can be provided of its correctness. Should
problems arise with different plotters, please consult a system

administrator.

Driver

HP-GL
hpgl

HP-GL
CADplt

HP-GL/2
CADpIt2

Plotter supported

HP 7440A
HP 7550A
HP 7576A
HP 7585B
HP 7596A

HP 7510A
HP 7575A
HP 7585B
HP 7596A,

HP 7595B

HP C1600A
HP C1620A
HP C1629A

HP 7470A
HP 7570A
HP 7580A
HP 7586B
HP C1600A

HP 7550A
HP 7576A
HP 75868
HP C1600A

HP 75968

HP C1601A
HP C1625A
HP C1631A

HP 7475A
HP 7575A
HP 75808
HP 7595A
HP C1601A

HP 7570A
HP 7580B
HP 7595A
HP C1601A

HP 7599A
HP C1602A
HP C1627A

When the system is delivered, the following driver is predefined for
plotter output:

SB_PLTDRIVER=CADplt
export SB_PLTDRIVER

Configure the pens for output to a plotter, as follows:

Pen 1:
Pen 2:
Pen 3:
Pen 4:
Pen 5:
Pen 6:
Pen 7:
Pen 8:

Black

Red

Yellow

Green

(any, as not used)
blue

(any, as not used)
(any, as not used)
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X-Windows environment

HOLOS V. 1.75

To initialize X-Windows functionality of the user interface, the
display variable DISPLAY must be defined. As a rule, this is given
after installation of the software. The definition of these variables is
located in the ".x11start" local file in the user's home directory.

In the case of installation on the system console:
: ${DISPLAY="hostname :0.0}; export DISPLAY

or
DISPLAY="hostname ":0.0
export DISPLAY

In the case of installation for an X-terminal:
: ${DISPLAY=xterm:0.0}; export DISPLAY
or

DISPLAY=xterm:0.0
export DISPLAY

Definition of the directory for the user interface resources under X-
Windows occurs via the XAPPLRESDIR environment variable. All
resource files necessary for the Zeiss software are located in this
directory. This directory is set up when the software is installed and
contains all necessary entries.

Definition of the XAPPLRESDIR environment variables occurs in the
".x11start" local file in the user's home directory and as a rule is
transferred from the CZ installation tools.

: ${XAPPLRESDIR:="/users/zeiss/app_defs/"}; export XAPPLRESDIR
or

XAPPLRESDIR="/users/zeiss/app_defs/"
export XAPPLRESDIR

The remaining installation operations, such as setting up all
necessary directories and special entries in system files, are
performed by the HOLOS installation tool.
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A.2.3 INSTALL installation tool

The HOLOS installation tool is called up with the "INSTALL"
command. The HOLOS installation tool is used to define various
parameters, such as language, measuring software on the
coordinate measuring machine computer, as well as the drivers for
the peripheral equipment.

Various entries in system files or system directories are required for
installing the data communication modules for communication
with the measuring software. The INSTALL installation tool must
therefore have super user rights.

As a rule, this is performed during installation of the software. If,
however, problems arise after installation, first of all the rights of
the INSTALL installation tool should be checked. This is done with
the "Il /users/holos/bin/* command/“. In the list which appears, the
entry for INSTALL should look like the following:

-rwsrwsr-x 1 root sys 1149101 Jan 11 15:58 INSTALL
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=| HOLOS—-UX Installation Tool =[O
File Parameter
Language definition: O Multi column mode
. Dok i
Measuring software: |UMESS UX O Goturnn
| Ty
ZEISX
O sohwmnsd
O Cohme g
Il DSE CMM B Server Installation
Printer Plotter Graphic printer
Printer name: hplaser [ ’ Graphic Printer ’ Graphic Printer
O Pen Plotter O LaserJet (bfw)
Plotter name: pjetxI1300 ] Printer name: pjetxI300 ]
SHSTEM par‘ame‘ter‘s: E
language 1 German
measuring software @ UMESS UX
zingle CHH mode
CHH with DSE
Server installation
printer parameters:
printer names : hplaser Mo, of lines @ BZ
plotter model : Graphic Printer
plotter name I pjetx 1308
grafic printer model: Graphic Printer
grafic printer name @ pjetsx 1368

Figure A-3

In an input mask, you define the parameters in the INSTALL
installation tool:

language definition

measuring software

printer (printer settings)

plotter (plotter settings)

graphic printer (graphic printer settings)
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Language definition

Here you set the language for text outputs and for the texts in the
user interface.

By clicking on the menu button for language definition with the left
mouse button, a menu appears with the available languages. The
respective language definition is adopted by clicking with the right
mouse button.

The default language is German. If a language is set which is not
present on the system, the system switches back to the default
setting.

Measuring software

Here you define the measuring software on the coordinate
measuring machine computer.

By clicking with the left mouse button on the menu button for
definition of the measuring software, a menu appears with the
systems available. The respective system is applied by clicking with
the right mouse button.

UMESS 300: Measuring system on CMS systems
UMESS UX: Measuring system on UNIX systems
UMESS 1000: Measuring system on HP 1000 systems
SCANMAX

For communication with the relevant measuring software, various
entries must be made in system files or system directories. The
INSTALL installation tool must therefore have super user rights (see
above).

Peripheral devices

Here you define the connections with the peripheral devices, such
as printer, plotter and graphic printer. The peripheral devices can
either be installed locally on the HOLOS computer or on another
computer within the network.

When such devices are installed in the system, device names are
allocated. These device names must be stated in the INSTALL
installation tool.
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Printer parameters

printer name

lines

Plotter parameters

plotter model

plotter name

Graphic printer parameters

printer model

printer name

Appendix A, Installation

Name of a printer installed in the system. All text
outputs (e.g. measuring records) are output to the
printer defined here.

Number of lines per output page.

When installing a plotter (pen plotter or Paintjet)
you must define the type and name of the plotter.
By clicking with the left mouse button on the menu
button for definition of the plotter type, a menu
appears with the plotter systems available. Adopt
the respective plotter type by clicking on it with the
right mouse button.

Name of a plotter installed in the system

When installing a graphic printer, you must define
the type and name of the graphic printer. By
clicking with the left mouse button on the menu
button for definition of the printer type, a menu
appears with the printer systems available. Adopt
the respective printer type by clicking on it with the
right mouse button.

Name of a graphic printer installed in the
system.

Graphic printers serve to output graphics dumps. The entire content
of the graphic window is output to the printer. This enables outputs
which cannot be output to the plotter (e.g. the representation of
deviations in chromatic coordinates) to also be put onto paper.

Color images can be output on Paintjet and Deskjet graphic
printers. On the Laserjet, only black-white images can be output.

On principle, the output of measuring records is also possible on
the graphic printer. However, as the Paintjet and Deskjet types in

HOLOS V. 1.75
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particular are relatively slow, this is not recommended when using
one of these graphic printers.

Parameters

The set parameters can be saved in the menu bar in the
<Parameters> function or displayed in the bottom text window.

Exit the INSTALL installation tool

The INSTALL installation tool is exited via the <Quit> function in
the <File= menu.

If the set parameters have not been saved via the <Save
parameters> function, the user will be asked to save his changes
when exiting the INSTALL installation tool. A dialog window
appears for this purpose:

=l| HOLOS—-LEX Installation Tool

The =ystem parameters are modified.
Save them before continuing with Quit 7

| Save | |continue | | cancel |

Figure A-4

Use the <Save> button to apply the set parameters and to
continue the previously defined action (<Quit> or <Start
HOLOS=>).

The <Continue> key continues the previously defined action
without applying the defined parameter values.

The <Cancel> key cancels the action, and the INSTALL installation
tool remains active.
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Appendix B, System settings (NT)

B HOLQOS - Settings

The HOLOS Settings program is a separate program for HOLOS
global settings. It is started via the <Start= menu in the task bar.

The settings only become effective when HOLOS is restarted.

B.1 Measuring software

Meas. software ]HD|DS I Paths I Openlzl

iStandard meas. software

Serial connection (UMESS 300)

Counter (Calypso manual)

-
i
& Ch-05 [Calypso CHCE
(.
(.
-

LMESS-L [CADLIMEK]

Scanhd ax
Serial interface

¥ DSE/RDS - Imachine

<

ok I _ Cancel ! liEerrehmen

Figure B-1

As a rule, these settings are performed during installation, but can
be modified here at any time.

NOTE

As a rule, you require administrator rights for this, because entries
may need to be made in the system files.

Enter the relevant measuring software connection.

Click on <DSE machine>, if you are using a horizontal arm
measuring machine with a rotational-swivel device.
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B.2

B-2

Holos

No. of additional
variables

Language

Options

Version

Quick start menu

"™ HOLOS - Configuration |

Meas.softwar  Halas |Pa]hs !OpenGLl

No. of additional variables: lE

Language: I German ;I

—Options

CNC: | xxxxxxxx
Digitize: I xxxxxxxx

Max. dev.: Processes: |
oK. l Cancel | Apply |

Version:

[+ Quick start menu

Figure B-2

State the number of variables which you wish to configure yourself.
You can, e.g. also output them in the record header or in the
frame.

Language for the program operation. Make sure that the relevant
language file is available, before changing the language. The
languages German, English, French and Spanish are supplied as
standard. If the file is not available for the entered language, then
HOLOS will automatically be started in German.

Enter the code for the program options, which you will have
obtained after ordering the options.

CNC: Option for measurement in CNC mode
Digitization:  Option for digitization and for CAD functions

Number of the last installed HOLOS version.

With this option you can activate the HOLOS symbol on the task
bar, which provides you with quick access to all HOLOS programs.

§ = 1e2
Fig. B-3

When you click with the right mouse button on the HOLOS symbol,
the context menu is displayed:
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Holoz NT
Holos settings

HAT navigator

VDA postprocessor
VDA preprocessor
IGES postprocessor
IGES preprocessor

Exit

Figure B-4

Double-click on the symbol to start HOLOS-NT.

Processes The running HOLOS processes are displayed.

System setting

/"‘, Following Holos processes are
[\:} running:
-HT-SERVER.exe

-DACOMZ00-NT exe
- Holoz. exe

End these processes?

No |

Figure B-5

HOLQOS processes can be stopped by clicking on [Yes].

CAUTION

If possible, exit HOLOS-NT via the appropriate function provided.
Exiting via the process display can in some cases lead to loss of
data.
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B.3

B-4

Paths

Installation path

Data path

Modell path

CAD
points path

VBScript
documentation

ScanMax

...L-:: HOLOS - Configuration

Meas.softwar | Halaz  Paths iOpenGLl

Installation path: ID;\HDLDS\ |
Data path: IDZ'\HULUS\daten\ |
Modell path: |D:'\HDLUS\daten\modeI. |
CAD points path: lD:'\HDLDS\daten\pt_data |
VBScript documentation: ID:'\HEILEIS\datén\teXt\hilfe |
ScanMax: ID:'\HEILEIS\daten\tmD\

g | Cancel | Apply |
Figure B-6

This is the directory in which HOLOS was installed. Only change the
path if you have moved the complete HOLOS directory.

The "sys" and "tmp" directories of HOLOS are located here. Only
change the path if you have moved the complete HOLOS directory.

The HOLOS models are located here by default. You can change
this path at any time.

NOTE

If you are working with UMESS measuring software, you can only
start HOLOS macros which are located in this directory from here.

CAD points which are found during interpretation of a VDA or IGES
file are stored here.

The documentation for the VBScript language is located here.

Data are exchanged with ScanMax via this path.
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B.4 OpenGL
Automatic
Set
Info
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NOTE

VDA and IGES programs utilize their own path specifications.

" HOLOS - Configuration

Meas.software i ! Paths OpenGLi

—Pixel format
{~ automatic

* set |

_ e | HOLOMETHEE:
Start | TECHNOCILOGES

0.00 fps

ok, l Cancel Apply

Figure B-7

The graphic output of HOLOS occurs with the help of OpenGL.
With different graphic cards, you can accelerate the output by
changing the pixel format.

HOLOS itself searches for a suitable pixel format.

You can define another pixel format by giving another number. As
a rule, numbers between 1 and 7 are used.

Information about the current pixel format.

OpenGL Info E

—PFFD Configuration

PFL Number

Hardware accelerated ~ Y€S

Double buffer No

Depth buffer I1 5

Figure B-8
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B-6

Start

Test the set pixel format. If the "Holometric Technologies" logo
turns, you have found a suitable pixel format.

End the test with the same key. The fps value (windows per second)
is then displayed. The pixel format with the highest "fps" value
enables the quickest possible output.
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Appendix C, Key configuration

Key configuration (NT)

This part of the documentation contains the configurations for the
keyboard and the mouse buttons, both for 3-button and for 2-
button mice.

Three-button mouse

Mouse click without moving the mouse

Left mouse button Selection
Middle mouse button
Right mouse button Popup menu

Mouse click with movement of the mouse

Left mouse button Movement
Middle mouse button Zoom
Right mouse button Rotation
Double click
Middle mouse button Input mode for individual selection

Middle mouse button + shift key Switch drawing on and off

In design mode, the mouse buttons are configured as follows:

Mouse click without moving the mouse

Left mouse button Selection
Middle mouse button
Right mouse button Popup menu

Mouse click with movement of the mouse

Left mouse button Move selected objects
Middle mouse button
Right mouse button

Double click

Left mouse button Change properties of clicked on
graphic element
Middle mouse button Selection input mode

Middle mouse button + shift key Switch drawing on and off
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C.2

Two button mouse

Mouse click without moving the mouse

Left mouse button Selection
Right mouse button + control key Popup menu

Mouse click with movement of the mouse

Left mouse button Movement
Right mouse button Rotation
Double click
Right mouse button Input mode for individual
selection

Right mouse button + shift key  Switch drawing on and off

In design mode, the mouse buttons are configured as follows:

Mouse click without moving the mouse

Left mouse button Selection
Right mouse button + control key Popup menu

Mouse click with movement of the mouse

Left mouse button Move selected objects
Right mouse button

Double click

Left mouse button Change properties of clicked on
element
Right mouse button Selection input mode

Right mouse button + shift key  Switch drawing on and off

Draw line
Left mouse button + control key Select start point on the model

Draw rectangle

Left mouse button + control key Define representation area of the
model
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Keyboard configuration / hotkeys:

Key/key combination

Control + D
G

Control + G
Control + L
M

Control + N
Control + O
Control + S
Del

Number block +
Number block -

Number block O
Number block 1
Number block 2
Number block 3
Number block 4
Number block 5
Number block 6
Number block 7
Number block 8
Number block 9

Arrow key down
Arrow key up
Arrow key right
Arrow key left

Arrow keys + Control

Appendix C, Key configuration

Function

Rotate orientation
Define group

Extend group

Lofting, curves>surface
Mask selected objects
New model

Open model

Save model

Delete selected objects

Switch frame on/off
Switch graphic elements on/off
Refresh

Surfaces on/off

Faces on/off

Scanning lines on/off
Patches on/off

Curves on/off

Scanning points on/off
Digitization points on/off
CAD points on/off
Alignment points on/off

Zoom minus
Zoom Plus
Rotation right
Rotation left
Movement

You can define further key combinations for activating functions
yourself, via the options in the <Extras> menu.

HOLOS V. 1.75
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D Logo variables in the graphic record (UX)

HOLOS-UX offers you the option of entering your own logos in the
frame of the graphic record .

ZEHSS\ HOLOS - FREIFORMFLACHEN [ — [
[retietr. - 1 Jietime : Kotfl . - 015471 ot : 23gs1958 |

Frame 1 Frame 2

Frame positions for entering your own logos

Both frame positions are defined by their coordinates on the screen.

Frame 1: Value range X: 0 ... 140 Y:0...40
Frame 2: Value range X: 920 ... 1075 Y:0...40

The symboils for representing your own logos must be located
within these ranges.

A maximum of 200 points can be specified per symbol.

The data must be saved in a file called logo.dat in the directory
lusers/holos/sys.

The file contains data according to the following format:

Number of symbols

Number of points symbol 1, fill_flag, color, closed_flag
x1 yl

X2 y2

Xn yn
Number of points symbol 2, fill_flag, color, closed_flag
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D-2

Example

Number of symbols:

defines how many symbols are contained
in the file

No. of symbols point n: defines the number of points of which the

fill_flag:

color:

closed_flag:

2

4021

0 0

140 0
140 40
0 40
4031

920 0
1075 O

1075 40

920 40

symbol consists
defines whether a symbol is displayed with
filled color surface, or only as a boundary

polygon

0 = not filled

1 =filled

defines the color in which the symbol is t
be displayed

0 = white

2 =red

3 = yellow

4 = green

5 =cyan

6 = blue

7 = magenta

Defines whether a symbol is a closed
polygon line

0 = not closed

1 = closed

This example of the logo.dat file draws a rectangle at both frame

positions.
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The rectangles are not filled with color (fill_flag = 0) and are closed
(closed_flag = 1).

Rectangle 1 is displayed in red (color = 2), rectangle 2 is displayed
in yellow (color = 3).

NOTE

A logo.dat file in which the ZEISS logo is defined is supplied with
the system. Before you generate your own file, you should copy
this file as a backup.
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Glossary

Bézier polygon

Continuity

Deviation

Digitization

HOLOS V. 1.75

Glossary

The Bézier polygon is an approximation to the actual surface. In
other words: a curved surface is described approximately with flat
polygons (point-to-point lines). With the help of Bézier polygons,
irregularities in the curvature course of a generated surface are
made visible.

A function is constant at a particular point
if the function value exists at this point and
if the left and right limit value is identical to the function value
at this point.

In other words: A function is constant at a particular point, if it has
neither a gap nor a jump at this point.

HOLOS-UX differentiates three degrees of continuity:

CO-constant or constant: the above mentioned condition
only applies for the function.

Cl-constant or constant tangent: the above mentioned condition
also applies for the first branch
of the function.

C2-constant or constant curvature: the above mentioned
condition also applies for the
second branch of the function.

A deviation in the sense of free form surface measuring technology
is the vertical distance of a measured spatial point from a free form
surface (distance in the direction of the surface normals).

Digitization denotes the collection of individual points on a surface.
In HOLOS-UX the digitization function serves to mathematically
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describe unknown contours. Different functions are provided for
the generation of individual points, curves and surfaces for this
purpose. Individual points and curves can be further processed to
form surfaces in a graphic interactive manner.

Digitization process

FACE

In HOLOS-UX the digitization process denotes the procedure which
collects further surface points on the workpiece surface, to achieve
a defined accuracy. For the most part, this procedure runs
automatically, so that relatively few interactions are required by the
operator.

A FACE is a free form surface limited by curves.

The surface with its surface segments can go beyond an actually
existing surface geometry in its mathematical description. The
actual surface is then also limited by curves on the mathematical
surface in its mathematical description.

“Fixing in space”

The nominal/actual value pairs must be selected so that the contact
points of a model are also the nominal points.

This prevents the model from moving in an undesired direction
during transformation and incorrect values occurring as a result.

Free form surface, SURF

Patch-ldent

A free form surface is any smooth surface with a repeatedly curved
contour. A free form surface can consist of several surface segments
(patches), which are independently mathematically described in
themselves.

Patch-Ident denotes the identification of a surface segment after
any probing on the workpiece surface. The deviation on this surface
segment is also determined.
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Polynomial degree

Maximum exponent in the mathematical description of a curve or
surface. The maximum polynomial degree which HOLOS can
process from external data, is 20.

Reparameterization

Segmentation

In HOLOS-UX reparameterization denotes the amalgamation of
patches to form a new surface with a modified number of surface
segments, i.e. modified parameters S and T. Reparameterization
serves to close and define surface transitions.

Division of a free form surface into patches (= surface segments).
The parameters S and T define the division of patches into rows and
columns.

Surface segment, patch

Transformation

Translation

HOLOS V. 1.75

A patch is a segment of a free form surface which is completely
mathematically described in itself. Patches have a local
parameterization in the parameters u and v, where u and v can take
on values between 0 and 1.

Computing rule for converting values. The alignment of measured
points to surface points provides a computing rule for converting
machine coordinates to workpiece coordinates. This computing rule
is called transformation.

Translate the coordinate system without rotation.
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Index

0

0.5 points - 7-16

3

3D best fit - 6-5, 9-16, 13-35
parameters - 13-35
with selected values - 9-18

B

Backaway path - 13-18
Best Fit - 13-9
Bézier polygon - 11-4
Bitmap

output - 18-4
Bounce - 7-30

A

Actual data
representation in chromatic coordinates - 9-3
save as measurement - 9-5

Actual data evaluation - 9-1

Actual normal

define - 7-31
Actuals
invert - 12-10

Administration - 19-1
Alignment - 6-10

calculate - 6-14
Alignment point - 6-10

correction - 6-13

delete - 6-14

delete assignment - 6-13

represent - 3-4
Alignment points

assign - 6-12
Angle change - 7-8
Angle change

max. - 7-19

maximum - 7-9
Archive

store on DAT tape - 5-10
Archive directory - 5-11
Attributes

surface elements - 10-8
Axis of rotation - 3-9

HOLOS-NT V. 1.75

C

CAD data

exporting - 20-1

importing - 20-1
CAD points - 3-4

as edge points - 7-34

as measuring points - 7-31

remove - 10-12

select - 7-32
CADLINK - 13-64

Clearance plane - 13-19
Calypso - 1-9
Center of gravity - 13-28
Change model directory - 19-4
Chord error - 7-46, 7-51
Chromatic coordinates - 6-6
chromatic representation - 13-8
Chromatic representation - 13-31
Circle - 7-22, 9-12

edge offset - 7-22

Clear - 3-7
Clearance plane - 13-19
height - 13-19

Clearance planes - 13-45, 14-6
activate/deactivate - 13-45
represent - 3-5

Clipping plane
parameters - 13-10

CNC run
interrupt - 8-34
manually amend - 8-34

Collision - 10-11, 13-19

Colors
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Index

define - 17-12
Cone - 7-25, 9-13

sections - 7-25
Configuration - B-1
Configuration options - 20-15
Configurations - 1-7
Continue manual run - 6-17
Contour - 7-34
Coordinate axes - 13-4
Coordinate zero point - 13-3
Corner points - 7-40
Counter - 17-15
Critical angle - 13-56
Curvature tolerance - 7-46, 7-51
Curve

define measuring points on c. - 7-5
Curve orientation - 3-5
Curves

represent - 3-4
Cylinder - 7-24, 9-13

sections - 7-24

represent - 3-4
Digitizing

parameters - 13-48
Display deviation window - 6-4
Display distribution of deviations - 13-28
Display values large - 6-7
Distance calculation - 9-24
Double column mode - 1-9

measurement - 1-11
Draw

graphic elements - 18-2
Drawing functions - 17-15, 18-1
DSE position - 17-15

D

DAT tape - A-4
Data import
max. distance - 13-56
Decimal places - 13-62
Define scanning area - 7-47
Degree of freedom - 13-35
Degrees of freedom - 6-14, 13-35
Delete
model - 5-3
depth - 13-8
Detail view - 18-5
Deviation
marker - 13-7
marking - 13-7
numerical - 13-5
symbol - 13-6
tripod - 13-8
vectorial - 13-5
Deviation icons
move - 3-17
Deviation representation - 9-3
Digitization points

E

Edge measurement - 6-17, 7-28
Edge measurement - 6-8
Edge point
move - 7-31
Edge points - 7-28
from CAD points - 7-34
editor - 13-56
Editor - 19-5
Elements
selection - 1-17
Evaluation
actual data - 9-1
parameters - 13-27
regular geometries - 9-11
sections - 9-6
extended output - 13-9
Extent - 1-2
Extras - 17-1

F

FACE isolines - 13-3
parameters - 13-11
Face on surface - 3-5
Faces
represent - 3-4
File
delete - 4-4
display - 4-3
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export - 4-8
import - 4-8
print - 4-3
rename - 4-5
save - 4-6
File name
automatic - 13-53
defined - 13-54
Fill patches - 13-4
Frame - 3-5
of the measuring record - 18-10
Frames
in the measuring record - 16-1
Free form surfaces
measurement - 7-1
Full image - 3-16
functions
invoke - 1-15
Functions
selection - 1-17

copy - 11-6
define - 11-2
delete - 11-3, 11-7
display - 11-3
extend - 11-3
global - 11-4
load - 11-6
local - 11-1
rename - 11-6
represent - 3-4
select - 11-6
store - 11-5
Grraphic icons
for points - 13-30

Index

G

Graphic
move rendered - 13-56
Graphic editor - 3-17
Graphic elements - 3-5
generate - 3-17
process - 3-18, 18-7
Graphic functions - 17-3
Graphic icons
for regular geometries - 13-29
parameters - 13-29
process - 17-16
Graphic output - 3-16
graphic printer - A-9
Graphic record
enter logo variables - D-1
Graphic screen - A-5
Graphics menu bar - 1-15, 3-2, 3-3
Graphics window - 1-15
print contents - 3-6
Grid - 7-3
Group
combine - 7-4
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H

Hardware and software environment - 1-5
HOLOS models

rules for conversion - 20-17
Home position - 3-11

IGES analyzer - 20-23
IGES file
configuration flags - 20-15
IGES postprocessor - 20-12
IGES preprocessor - 20-17
Image
magnify/reduce - 3-10
move - 3-11
rotate - 3-8
Import Catia list
parameters - 8-61
Ink jet printer - A-5
innovations - 1-4
INSTALL - A-8
Installation - A-1
prerequisites - A-5
Interpolation - 9-4
Intersection plane - 7-9
Isoparametric lines - 13-3
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Index

K

Key combinations - C-3
define - 17-10
Key configuration - C-1

L

language definition - A-9

Language definition - A-10

Line
constant - 7-45
curvature-dependent - 7-46
define - 7-6

Linking - 8-36
logo.dat - D-1
M

Macro

3D best fit - 15-6
comment - 14-4, 15-3
create new - 15-10

deactivate programmed diversion routes - 14-

8
define clearance planes - 14-6
delete - 14-20
delete task - 15-3
demask task - 15-10
display run - 14-18
edit task - 15-3
end recording - 14-15
evaluation - 15-6
execute task - 15-10
extend - 14-15
file - 14-4
function bar - 14-3
in UMESS CNC runs - 14-16
insert task - 15-9
integrate script - 15-9
intermediate position - 15-7
mask task - 15-3
measuring run - 15-4

name - 14-4, 15-10
output to printer - 14-19
overall evaluation - 14-10
parameters for programming - 14-15
program 3D best fit - 14-8
program evaluation - 14-10
program graphic output - 14-12
program graphics dump - 14-13
program new - 14-3
program plotter output - 14-13
record output - 15-8
regular geometry measurement - 15-5
restore task - 15-10
save - 15-10
start - 14-16
update tasks - 15-10

Macro editor - 15-1
start - 15-1

Macro programming - 14-1

magnification factor - 13-8

Main axis

define - 3-8
Main plane - 13-46
Makro

DSE-Position - 15-8
Manual probing - 6-2
Masked objects - 3-5
measured values
save as a section - 13-28
Measured values
outside tolerance - 13-28
Measurement
free form surfaces - 7-1
manual - 6-1
Measuring points
define - 7-26
delete - 7-26
from CAD points - 7-31
manual - 7-26
save - 7-26
Measuring record - 6-6, 9-14, 9-22
controlling output - 13-36
frame - 18-10
frames - 16-1
layout - 9-22
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output - 13-36
record head - 13-40
type - 13-37
user record head - 13-42
Measuring run
automatic storage - 4-2
cancel - 7-56
contour - 7-34
curvature tolerance - 7-46, 7-51
define - 7-2, 7-35, 7-41
define measuring points - 7-25
display - 7-55
evaluation - 9-1
grid - 7-3
line - 7-6
parameters - 14-5
program - 14-5
raster - 7-14
scan area - 7-47
scanning speed - 7-51
scanning speed - 7-46
simulation - 7-57
start - 7-39, 7-52, 7-55
start existing - 7-54
target circle radius - 7-47, 7-52
measuring software - A-9
link-up - 1-7
Measuring software - A-10
selection - 13-63
Menu bar - 1-14
Menu editor - 1-18, 17-15, 19-5
Model
add - 5-5
archive - 5-7, 5-8
close - 5-4
compare - 5-5
copy - 5-4
create new - 5-2
delete - 5-3
generate - 5-2
information - 5-12
load - 5-2
open - 5-2
rename - 5-4
represent - 3-4
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retrieve from archive - 5-9

save - 5-3

save under - 5-3

store on DAT tape - 5-10
Model comparison - 13-4
Model data

transfer - 4-6
Model directory - 5-11
Model management - 5-1
Mouse

2-button - C-2

3-button - C-1
mouse (2-/3-button) - 17-2

Index

N

Nesting depth - 9-3
Net coordinates - 7-43
Net plane - 7-43
Net point/Net section - 7-42
Net points
definition - 7-43
Net raster
define - 7-44
Net sections
define - 7-44
Nominal values
as scanning line - 7-9
change - 7-61
display - 7-55
edit - 7-59

Scanning in accordance with - 7-53

O

Obijects
analysis of - 10-6
automatic storage - 4-1
catalog - 10-5
delete masked - 10-4
delete selected - 10-2
demask masked - 10-4
groups of - 11-1
mask selected - 10-3
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Index

mirroring - 12-3
names - 13-2
only selected - 13-32
remove CAD points - 10-12
represent - 3-4
rotate orientation - 10-11
rotation - 12-5
search - 10-12
select - 10-2
select point - 10-12
show masked - 10-4
transformation - 12-1
translation - 12-4
Offset - 13-45
Offset correction - 13-18
Offset surface - 12-8
Operating steps - 2-1
Operation: - 1-14
Output language - 13-61
Output system - 13-61

P

Parallel curve - 7-17
filter - 7-18
offset - 7-18
represent - 3-5
Parameter
graphic representation - 13-2
probes - 13-34
Rotation - 13-4
tolerances - 13-21

Parameters
3D best fit - 13-35
CADLINK - 13-64
deviation - 13-5
digitizing - 13-48
evaluation - 13-21, 13-27
for graphic icons - 13-29
for graphic record - 13-50
for graphics dump - 13-49
for markings - 13-16
for measuring record - 13-50
for printing - 13-49

for ScanMax - 13-64
graphic Printer - A-11
import Catia list - 8-61
measuring record - 13-36
measuring run - 13-17
move rendered graphic - 13-56
patch identification - 13-32
plotter - A-11
printer - A-11
record output - 13-61
rendering - 13-12
save data - 13-53
scaling value - 13-26
section representations - 13-57
serial interface - 13-63
system - 13-53
tolerance classes - 13-24
Partial image - 3-16
Patch identification - 6-2, 6-17
parameters - 13-32
Patch on surface - 3-5
Patches
represent - 3-4
Peripheral devices - A-10
Plane - 9-13
Plane / workpiece intersection - 7-8
Plane points - 7-10
Plane/workpiece
intersection with segmentation - 7-12
plotter - A-9
Plotter - A-5
Plotter pens - A-6
Plotting
margin settings - 3-21
output options - 3-22
paper formats - 3-20
scale - 3-19
Point
select - 10-12
Point generation - 7-18, 7-19
Point input
manual - 6-16
Point of rotation - 3-9
Points
manual entry of coordinates - 7-27
Points distance
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max. - 7-19

maximum - 7-7
points filter - 13-27
Points generation

curvature-dependent - 7-7

with a constant distance - 7-6
Points grid - 7-3
Polyline - 9-6
Polynomial degree - 13-48
Preview

create - 17-19
printer - A-9
Printer management - 13-51
Printing

parameters - 13-49
Probes

define - 13-34
Probing direction

evaluate - 13-33
Probing point

delete - 6-4

deviation representation - 6-3

display - 6-4

save - 6-4

search area - 6-2

tolerance range - 6-3
Program end - 1-6
Program start - 1-6
Projection plane - 7-49
Projections

representation - 3-15
protocol 1 - 13-37
protocol 2 - 13-38
Protocol 2 - 13-39

Q

Quick positions - 3-12

R

Raster - 3-5, 7-14

area - 7-15
Raster dimension - 13-3
Raster points
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entry - 7-15
Record
parameters - 13-61
Record file - 13-37
Record head - 13-61
create - 13-40
keywords - 13-43
standard - 13-40, 13-41
user-defined - 13-42
Rectangular hole - 7-22, 9-12
corner offset - 7-23
edge offset - 7-23
Recycle bin - 17-2
Refresh - 3-7
Regular geometries
measuring runs - 7-21
Regular geometry - 7-21, 8-1
3D alignment - 8-52
create and modify elements - 8-7
element analysis - 8-53
element as hemisphere - 8-44
element window - 8-2
evaluate regular geometry list - 8-49
Evaluation - 8-48
Import/Export CATIA list - 8-4
intermediate position - 8-33
link - angle - 8-41
link - circle - 8-42
link - distance - 8-38
link - plane - 8-43
link - straight line - 8-38
link window - 8-2
linking - 8-36
list parameters - 8-56
manual measurement - 8-46
measurement - 8-45
measurement simulation - 8-47
measuring record - 8-50
menu bar - 8-1
point link - 8-40
process - 8-6
rotate normal - 8-44
RPS alignement - 8-50
screen layout - 8-1
select elements - 8-55
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sebected measurement - 8-46
tool bar - 8-1
Regular geometry elements
circle - 8-8
comment - 8-34
cone - 8-31
cylinder - 8-29
hemisphere - 8-27
plane - 8-17
point - 8-20
rectangular hole - 8-25
slot - 8-22
sphere - 8-28
transformation - 8-44
Regular geometry evaluation - 13-28
Regular geometry list - 8-3
Rendering - 3-7
apply data - 13-13
colors - 13-14
deactivate - 13-14
illumination - 13-13
parameters - 13-12
release memory - 17-19
resolution - 13-13
save data - 13-14
save data - 13-13
shading - 13-13
surface representation - 13-12
visibility - 13-12
re-parameterization - 10-7
Reset - 3-7, 3-11
Reset 2D - 8-61
Reset 2D sel. - 8-61
Revision level - 1-20
Rotate normal - 8-44
Rotation - 12-5
Rotation angle - 12-5, 13-4
Rotations - 17-19

S

Save preview - 19-4
Scaling - 12-7
Scaling value - 13-26
Scan area - 7-47

Scan line - 7-45
ScanMax - 13-64
SCANMAX - 1-9
Scanning - line distance - 13-48
Scanning area
define - 7-48

Scanning in accordance with nominal values - 7-53

Scanning line
nominal values as - 7-9
Scanning lines
calculate - 7-49
distance - 7-49
represent - 3-4
Scanning parameters - 7-45
Scanning points
represent - 3-4
Scanning speed - 7-46, 7-51
Screen - 3-16
screen layout - 1-14
Script
execute - 15-13
Script editor - 15-12
overview of commands - 15-15
Script programming - 15-12
Search area - 13-32
Search path - 20-5
Section
display - 9-9
Sections - 9-6
define - 9-7
deviations - 13-60
evaluate - 9-10
graphic representation - 9-10
magnification factor - 13-60
Min/Max values - 13-59
model representation - 13-60
Nominal/actual link - 13-58
point marking - 13-58
polygon representation - 13-58
represent - 18-6
save - 9-9
tolerance range - 13-59
Select Objects - 10-1
Select/deselect options - 1-16
Selection windows - 1-17
serial interface - 1-8
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Serial interface - 1-8, 13-63
Set values - 8-62
Settings
Holos - B-2
measuring software - B-1
OpenGL - B-5
paths - B-4
Slot - 7-22, 9-12
edge offset - 7-22
Sphere - 9-13
Starting and ending HOLOS - 1-6
Status line - 1-15
Step width - 7-46, 7-51
Stiefelmayer software - 1-8
Storage
data - 4-1
Stylus selection - 3-12
Surface attributes
evaluation - 13-28
Surface boundaries - 7-17
Surface elements
attributes - 10-8
Surface models
generating - 2-3
measure - 2-1
Surface normal - 10-6
Surface orientation
correct - 7-12
Surface points
number - 17-21
Surfaces
correct orientation - 13-54
orientation - 13-33
represent - 3-4
Symbol bars - 17-5
System
exit - 4-11
System parameter - 13-53
System requirements - 1-2

Tolerance classes - 13-22, 13-24
constant - 13-24
percentage - 13-25
variable - 13-25

tolerance limit - 13-27

Tolerances - 13-21

Tool bar - 1-14

Toolbox - 19-1

Transformation - 12-1, 13-35
type definition - 12-2

Transformations rule - 9-16

Translation vector - 12-4

Triangular meshing - 9-3

Trim measurement - 7-28

Index

U

UMESS 1000 - 1-8
UMESS 300 - 1-8
UMESS-UX - 1-7
Undo function - 17-2
Unit system - 13-61

Vv

VDA analyzer - 20-11
VDA file
check - 4-10, 20-11
convert - 20-5
header - 20-9
VDA header - 20-3
VDA post processor - 20-2
VDA preprocessor - 20-6
View

T

Target circle radius - 7-47, 7-52
Text

position - 18-3
Text entry - 1-16
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call up - 3-12
save - 3-13
Views - 3-12
W
warning limit - 13-21
Window
adjust - 16-1
divide - 16-1
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Window (Menu) - 16-1

Working area
configure - 17-2

Workpiece
axially symmetrical - 12-9
best fit - 9-16

Workpiece correction system - 9-16

10

X

X-Windows environment - A-7

Z

Zoom - 3-10
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