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General information about the HOLOS program

1 General information about the
HOLOS-UX 1.6 program

1.1 About this Operating Manual

This current edition of the Operating Manual describes the HOLOS-
UX Version 1.6. program.

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 will be used to simplify the description of the
operating sequences:

< ...> Function designation

)’ Necessary action

Q{> Result of an action

.Q: Message on the computer
L Cross-reference to chapter, page or diagram

Key on the computer keyboard
(example: input key)

HOLOS V1.6 1-1
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1.2

HOLOS-UX Revision 1.60 - Innovations since Revision 1.50

All CAD processors are included in the standard scope of supply.
The following processors are available:

VDA post-processor  for the conversion of VDA files

VDA pre-processor for the generation of VDA files

VDA analyzer for the analysis of VDA files

IGES post-processor  for the conversion of IGES files

IGES pre-processor for the generation of IGES files

IGES analyzer for the analysis of IGES files

Freely definable color for rendering, tolerances and offset
correction, for surface element (surface, face) evaluation.

Compare modified status of models with color marking of the
modified surface areas.

Define and select different model directories.

When scanning areas using CNC-capable digitizing, defined runs
can be stored and processed later.

Regular geometry analysis for the identification and generation of
regular geometries in free form surfaces.

Join Bezier points or Bezier curves of adjacent areas, in order to
close gaps or overlaps that have occurred during digitization.

Simulate measuring runs with the parameters set on screen,
displaying the travel paths between the scanning points.

Freely arrange graphic symbols for the representation of deviations
and store their position with the measuring run .

There are two protocol formats to choose from: Standard or in line
with the UMESS protocol, with selection of the components to be
output.

Calculate the center of gravity of the evaluated measuring points
and output in the protocol.

Define the offset of each clearance plane.
Display tool bars.
Store preview of a model’s graphic representation.

Printer set up via a selection list

16
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HOLOS V1.6

General information about the HOLOS program

System requirements (subject to technical modifications)

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
computer but with LAN connection) with at least 64 MB RAM and
1 GB hard disk with HP-UX 9.05 operating system.

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 surface description (Option).

Capability characteristics in detail:

Link to the UMESS measuring software via the CADLINK module
Multi-column operation

Surfaces are digitized using the digitizing functions in CADLINK.
Digitized points and curves can be joined to surfaces in HOLOS.

The surfaces generated can be measured in a number of different
ways. The actual points obtained can then be used to recalculate
the surface.

To measure a known surface, measuring runs are defined on the
screen and then processed in CNC mode.

The surface can be probed manually at any time and the resulting
probed points can be processed at a later time.

Scanning according to nominal values in conjunction with UMESS-
UX.
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General information about the HOLOS program

For a roughly aligned surface, a 3D best fit is performed to improve
the alignment.

All data obtained are stored automatically.

Milling with specially equipped co-ordinate measuring devices and
the HOLOS-DIGITIZE and HOLOS-MILLING software options.

Display, measure and evaluate regular geometry elements.

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

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

IGES files can be read in and generated using the IGES processor
(option).

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.

Surface transitions can be closed and smoothed out by means of
simple CAD functions.

An on line help system supplies rapid access to relevant
information about each function.

The following program components are available as options in
addition to the basic program and are described in separate
operating manuals:

1. Functions for digitizing free form surfaces
2. Milling
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1.4 Hardware and software environments

The HOLOS-UX program is designed to run on workstations under the
UNIX operating system. A mouse is essential for operating HOLOS.

HOLOS-UX is designed for both CNC-controlled and manual co-
ordinate measuring devices.

The interface between HOLOS-UX and the co-ordinate measuring
device is the CADLINK communication module. CADLINK is a UMESS
measuring software option.

UMESS measuring software is a general prerequisite for measuring
(search for reference, alignment). In particular, UMESS-UX is a
prerequisite for scanning functions in HOLOS-UX.

1.5 Starting and ending HOLOS-UX

Program start

Enter the start command in the console window or, if available, press
the <start HOLOS=> function key in the console window's menu bar.

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

1) The system is initialized and after a few seconds
the operator environment for HOLOS is constructed.

2) The link to the co-ordinate measuring device is set up via
the CADLINK interface.

3) If a surface model already exists on the computer,
the user is asked whether this model is to be loaded.
Program end

Click on the <End=> function in the <File= menu.

1.6 Link-up with the measuring software

HOLOS-UX 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.

HOLOS V1.6 1-5
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16.1

Link-up with UMESS-UX

Configuration

Configuration

Configuration

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

1

Both software packages run on the same computer, with the output
being directed to the same screen.

2

Both software packages run on the same computer, the output from
the first software is effected on the system console, and the output
from the second software is effected on the screen of an X terminal.

3

Each software package runs on a different computer with its own
different screen, which are connected together in a network.

In all configurations, HOLOS communicates with the UMESS-UX
measuring software via the UNIX network services. A direct
consequence of this is that, even if both software packages are being
run on the same computer, the network services must be activated.
This still applies even if there is no "real" network.

For communication with 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.

16
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HOLOS V1.6

General information about the HOLOS program

Link-up with UMESS 300 and UMESS 1000

Only one configuration is possible for link-up with UMESS 300 and
UMESS 1000 measuring software. In this case, both HOLOS-UX and
the measuring software are each run on separate computers.

Communication with UMESS 300 and UMESS 1000 takes place 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).

You define the parameters for the serial interface with the <Serial
interface> function in the <Parameters> menu
L see also Chap. 12.18

Standard parameter settings

Bits/characters 8
Stop bits 1
Baud rate 19200
Time-out 2

Define the parameters of the CADLINK option in the measuring
software on the coordinate measuring device's computer in a similar
manner!
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1.7

1.71

Double column operation with HOLOS-UX

With double column systems (multi-column systems) you can
measure on different measuring columns with HOLOS-UX.

Prerequisite

The computers are networked with each other by the UMESS-UX
measuring software from the respective columns.

Setting up multi-column operation

e
X
L

The INSTALL installation tool is used to set up multi-column
operation.

To activate multi-column operation, select <multicantilever
mode=>.

Then activate all columns on which you wish to measure. HOLOS can
only access the columns which you activate at this point.

B multi cantilever mode

B cantilever 1
B cantilever 2
O cantilever 3

O cantilever 4

Figure 1-1

After activation of multi-column operation for HOLOS you must
initialize the UMESS-UX program package on each column for
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 connection with HOLOS-UX.

16
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General information about the HOLOS program

=| hpterm [- 100
* TERMIN

BACK INFO
Input of parameters for connection to haost
Name of host computer george

No. of repetitions with
Faulty data transfer 5

Reaction time in secs. 1

. Calumn number I £=3ingle Column
Conclude page with softhkey |

Figure 1-2

Name of host computer

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

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

.Q: The operating system then displays the name of the computer.

Number of repetitions in the case of defective data transmission

You should not change this entry

Reaction time in sec.

You should not change this entry

Column number

* Enter the number of the respective column (Column 1 ... Column 4).

* Conclude the entry by confirming with the <READY=> key (F8).

Y The UMESS-UX measuring software of the respective column is now
ready for communication with HOLOS-UX.
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1.7.2 Measuring in multi-column mode

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

‘ To do this, select the <Receiving terminal (CADLINK)=> function in
the <Parameters> menu. Define the number of the column on which
the subsequent measuring runs are to be started.

= Multi=column mode

Receiving terminal {CADLINK)

£ Column 1

<£» Column 3
£ Column 4

[ ok || Hep

Figure 1-3

‘ Then start the measuring runs for the selected column.

NOTE

When programming macros the respective column number is linked
to a measuring run, i.e. measuring runs are always performed on the
column which you have defined in the program for the respective
measuring run.

Manual measuring runs selected in HOLOS

* If measuring runs are to be started manually, before starting you must
always define on which column the measuring run is to be
performed.

1-10 16



HOLOS-UX Operating Manual

1.8

1.8.1

HOLOS V1.6

General information about the HOLOS program

Screen layout and operator control

Screen layout

E-i- Viskd VEA Kd=< Mum. Vi =vibim lhooaae HI.."IOIL:i_lD;u"h M hessdenedens 124 - <—'——|!:I—D— Menu bar
< Graphics
window
| Graphics
menu bar
[ et | Kotfiuogel o [HSRFOOTZ ] seter. Patcn <— status line

Figure 1-4

Menu bar

The menu bar contains a summarized list of all the main program
functions. Each main function is divided into a menu that contains
subfunctions.

Graphics menu bar
The graphics menu bar contains the complete set of functions that
you use 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 axes at the bottom left
shows in what position the observer is viewing the model. In the
graphics window measuring runs are defined interactively.

Status line
Important information will be overlaid in the status line.

Status: Last action carried out by the program, e.g. that data
have been stored under a particular name.

Model: Name of the active model.
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1.8.2

1-12

Object: Name of the last selected object. Objects are

e.g. curves, surfaces, faces etc.

Select: Selection status, e.g. individual or group. The selection

status is modified via the functions <Define
group>, <Objects - Analysis> and <Select -

Measuring points=>.

Over and above the screen elements already described, dialog
windows are opened to assist in operator control of the functions.

You can shift these windows around and treat them just as you would
normally in the "X-Windows* user environment.

Invoking functions

A function is invoked by clicking 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 have an
arrow on the right, then branch off into further subfunctions.

VOA | Mas.

Mz ryal Evalualion Digilize Paramg¢ler

T voa postpracessar

VDA pireprneasaar

>

VDA Header

Geometry |

Figure 1-5

Seganning lines [ - "
| store lines togethor

Digitization points | Store lines individually

Aclual valpes
Nominal valuss |
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1.8.3 Selecting options

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

= I Graphles made

Represantatiah Vislbliity Visibll ity

O scarning lines Orientation curvas

O Digitazian points]

M Surfaces O Pateh on surface
¢ Group O patches O Facs on surface
O curves O Farallel curve
O Feces O masked objects
O
O

Generel view

O CAD points

[ ok |[ Help

Figure 1-6

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

Light display field = Option selected

Dark display field = Option deselected.

1.8.4 Text entry

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

=| Generale model
Name af motiel =
| DK | | Close | | Help |
Figure 1-7

Click on the entry field with the left mouse button, so that the cursor
then flashes in the entry field.
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If you want to overwrite an existing entry, with 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 <Close> key cancels the function and closes the window.

1.8.5 Selecting elements

Numerous functions are controlled via dialog windows in which you
need to make a selection (files, objects, models etc.).

=| HOLOS-UX
Select SURF:

HSRFOOD3
HSRFOO0D4
HSRFOOD5
HSRFOODG
HSRFO00?
HSRFO008

[ ok || update || close

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 finally click on
<OK=>.
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To select several elements which are not positioned directly next to
each another, first press CTRL and then click on the individual
elements.

By clicking on <Update> you update the contents of the dialog
window.

By clicking on <Close> you close the dialog window.

1.8.6 File manager functions

In order to select data from the list more quickly, you can restrict the
selection by presetting filters.

Example

A* lists all files which begin with “A*

= HOLOS—-LE

Load model:

Filter: I A

ANSAUGROHR
Aschbecker
Aschenbecher
Ascher
Autoform—Himmel
Autositz

0K Update| | Close

Figure 1-9

*A lists all files which end with “A*

*A* |ists all files which contain “A*
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If no filter is specified or if only a star “** is specified as the filter, all
files are displayed.

For all lists available in HOLOS (models, actual values, nominal values
etc.) their own filters can be allocated, so that an entry is not repeated
in the event of the list changing.

1.9 Administration

The ”Administration* menu provides various options for the design of
the interface and for data management.

= Admin Tear—off

Administrations—Ebene

ToolBox
Modellverzeichnis wechseln

Yorschau speichern

Start Editor

Menue—Editor

Figure 1-10

1.9.1 Administration level

The administration levels range from zero to four. The standard level
is zero. You can only activate another administration level under
instruction from Customer Support.

1.9.2 Toolbox

You can activate various symbol bars below the menu bar using the
Toolbox function.
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=| HOLOS—UX

|D Modell-Funktionen

O Editor

O Grafik—Funktionen
O Messverfahren

O Parameter

[ Hilfe

[ ok || Hite

Figure 1-11

; Click on the options for which you wish to activate a symbol bar. Then
click on <Ok>.

.Q: The symbol bars for the selected options are displayed.

* You can now call up the respective function by clicking on a symbol.
Model functions

Opens the symbol bar for model functions:

O |{=]| &)

Generate new model
Load model

Store model

Delete model

Editor

Opens the symbol bar for the HOLOS editor, which is used to display
measuring protocols, for example:
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Graphic functions

Opens the symbol bar for graphic functions:

Move graphic symbols

Arrange graphic symbols automatically

Select elements by dragging a window: All visible elements within
the window are selected.

Measuring procedure

Opens the symbol bar for measuring procedures:

| (B | | o | i

Measure grid

Measure curve

Measure line
Plane/workpiece section
Measure raster

Select measuring points
Select edge points

Net point/net section

Parameters

Opens the symbol bar for parameter functions:

| & ||=]|E2

Define parameter for graphic symbols
Define parameter for stylus

Printer setup

Define parameter for clearance planes
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1.9.3 Change model directory

This function allows you to manage your data in different project-
related directories.

* Click on the <Change model directory= function.

‘Q: The directory menu is displayed.

=l| Modellverzeichnis wechseln
Filter
fusers,"holos,"daten,":lg_
Verzeichnisse Modellverzeichnisse
Fusersfholosfdatenf. . E
Fusersfholosfdaten/.. -
fusersfholos{datenfEntwicklung TEST Entwricklung TEST
Ffusers/holosfdatenfFord —1 |Ford -
FusersfholosfdatenfMekra_maodels Mekra_models
fusersfholos fdatenfModel_MB_Mettingen Model_MB_Mettingen
Fusersfholosfdatenf TANK_FWI TANK_FAf
Fusersfholosfdatenfarchive ] archive i
&1 || = ] I
Modellverzeichnis =
fusersfholosfdatemﬁ_ |

| Ok | | Update | |schliessen|

Figure 1-12

Selecting a directory:

* Select a model directory and click on <Ok>.
Use <Default> to activate the standard directory.

Setting up a new directory:

i Enter the name of the new directory in the <Model directory==>
input field.
Then click on <Ok>.

L The model directory is set up.
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194 Save preview

This function allows you to save a preview of the graphic
representation. This is displayed in the model catalog, so that you can
specifically access saved models.

‘ Click on the <Save preview= function.

.Q: A window for displaying the preview opens.

= | Gesamtansicht

Figure 1-13

* Alter the graphics, until you obtain the desired representation.
Click on <Save> in order to save the preview.

L The preview is accepted and can be displayed when the model
catalog is next opened:

=| HOLOS—UX
Modell laden:

Filter: r&*

8227Kopie

| Ok ” Update ”schliessen

Figure 1-14
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Editor

Menu editor

Basic

Digitize

Autoscan

General information about the HOLOS program

The editor that is used to generate and change files at the operating
system level is started.

The<Menu editor> function in the <Admin> menu allows you to
place frequently required functions in a user-defined menu.

This user-defined menu is activated by simultaneously pressing the
<Ctrl> key on the keyboard and the left mouse button.

=l| Menue—Editor

I Basis ”Digitalisieren” Autoscan |

Yorhandene Funktionen Inhalt Benutzer—ienu

| hinzufiigen > |

einfiigen >>
5 inglinien verwalten
| << lschen | Digitalisierpunkte verwalten

wiederherstellen|

Objekte analysieren
Orientierung drehen
Katalog Flachen
Katalog Faces

Katalog Kurven
CAD=Daten eliminieren

Objekte ysieren
Orientierung drehen

letzten Messablauf starten -
MeRablauf starten
Mefablauf abbrechen
Auswertung
chromatische Auswertung

J

0Ok

Figure 1-15, Menu editor

This key displays all the basic functions in the “Available functions”
list, which can be transferred to a user-defined menu.

This key displays all functions for the “Digitize” option in the
“Available functions” list, which can be transferred to a user-defined
menu .

This key displays all functions for the “Autoscan” option in the
“Available functions” list, which can be transferred to a user-defined
menu.
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Add

Insert

Delete

Save

[

| =

o,

o,

Ph\_

| =

Add a function from the “Available functions” list to the “User menu
contents” list:

Select a function from the “Available functions” list and click on
<Add>.

The function is transferred to the “User menu contents” list.

Insert a function from the “Available functions” list at a defined point
in the “User menu contents” list:

Select a function from the “Available functions” list.

Select a function from the “User menu contents” list and click on
<Insert>.

The function is transferred to the “User menu contents” list in front of
the selected position.

If no function is selected in the user menu, then the new function is
added at the end.

Delete a function from the user menu:

Select a function from the “User menu contents” list and click on
<Delete>.

The function is removed from the list.

Save the defined menu on the hard disk.

Your menu will then reappear when HOLOS is restarted. If you do not
save a newly defined menu, it is only held locally and will not be
available when HOLOS is next started.
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Restore
Restore a saved menu and reject the changes made:
i After making changes, click on <Restore=>.
.Q: The last saved menu is restored.
OK

Quit the menu editor.

Help function

For virtually every function there is a help text, which you can read by
clicking on <Help>. You can shift the help window around, and treat
It just as you would normally in the "X-Windows* user environment.

Revision level
When making inquiries to the Hotline you should know the revision
level with which you are working. To obtain this information click on
the Zeiss logo in the graphics menu bar with the left mouse button.

= HOLOS-LUX

HOLOS—LX, Revision 1.50
{C) Copyright Carl Zeiss Industrielle MeRtechnik GmbH 1990—1997
all rights reserved

Carl Zeiss Industrielle MeRtechnik GmbH
Boschstralle 10

73734 Esslingen

oK

Figure 1-16
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Surface models

Measuring surface models

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

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

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

Functions: <VDA>-<VDA postprocessor=

2. After conversion from VDA format — HOLOS format, load the
model into the HOLOS main memory.

Functions: <Model=-<Load model>

The model is displayed on the screen with the relevant settings. If
necessary, modify the graphic display as required (zoom, position
on the co-ordinate measuring device's work plate, position of the
co-ordinate system etc.).

3. Clamp the workpiece to the work plate of the co-ordinate
measuring device and align it.

To carry out the alignment, use the alignment function in your
current 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 is then correspondingly
accurate as a rule.

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 meausuring software
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functions. A precise alignment can then be carried out by a best fit
of manually probed points. However, the first alignment must be
known to be at least sufficiently precise for probings on the
workpiece surface to be detectable by HOLOS.

. In your measuring software change into the CADLINK software

option

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-UX 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 measurement
results.

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

Functions: <Measure>-<Define measuring run>-
<Grid>
<Line>
<Meas. points>
<CAD points>
Before starting the measuring runs, check the parameters for the

V3



HOLOS-UX Operating Manual

HOLOS V1.6

Working with HOLOS-UX

measuring runs (both in the parameter menu of HOLOS-UX and
also in the CADLINK measuring software option). Previous
definitions for backaway paths or clearance planes can, with a
new workpiece, result in collisions.

Functions: <Parameters>-<Measuring run>

The measurement results will be displayed on the screen after the
measurement together with the defined parameters.

9. Subsequent evaluations can be obtained via the <Evaluation>
menu.

Functions: <Evaluation>-
<Actual data >
<chromatic co-ordinates >
<Sections>

10. Print the graphic measuring record on the plotter <Plotter>= or on
the graphics printer <Graphics dump>. A numeric measuring
record can be obtained via the <Measuring record> function in
the evaluation menu.
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Generating surface models

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.

Generally, you determine the quality of the digitizing surface data
even before the actual digitizing 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-UX
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 co-ordinate
measuring device and align it. The simplest method is to orientate
the position of the workpiece in terms of already existing
constructive solid geometry elements, since it will then be possible
to reproduce the position of the workpiece at any time without
difficulty.

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 W position system are
identical, as otherwise it is possible for collisions to occur in
automatic measuring runs.

3. 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

V3



HOLOS-UX Operating Manual

HOLOS V1.6

Working with HOLOS-UX

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-UX software package, and will
therefore not be expanded upon at this point.

Since the recording 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 at least 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 the
manual work before and afterwards. These topics form an integral
part of the training course for the HOLOS-UX software package,
and will therefore not be expanded upon at this point.

. Following definition of the first approximations of the surface

segments, you can improve the accuracy of the mathematical
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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 of 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.

. 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).

. Depending upon the result of this check, you can then obtain

further information on the surface geometry by increasing the
points density (repetition of steps 5-6).

. Via the CAD functions <Patches-> Surface> you can close

transitions between the individual surface segments and define
the degree of continuity for the surface transition.

During the digitizing process 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
designated as re-parametrisation.

. The quality of the generated workpiece surface is to be graphically

displayed as explained in Chapter 2.1. The best statement in the
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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 file.

Functions:  <VDA preprocessor=>-<Geometry=>

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

Delete masked object
Define VDA header
Generate VDA file
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Graphic representation

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 existing state of
processing fulfills important objectives in HOLOS-UX. 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 runs 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 graphic bar, the graphics parameters
are also crucial for the graphic representation of the model.
L seeChap.12.1



HOLOS-UX Operating Manual

General information about the HOLOS program

The graphics menu

bar contains the following functions:

Representation

‘l Representatian

| Graphics dump

Graphics dump

Reset, Refresh and Clear

<
| <

| Reset ||Hefresh|| Clear

Maln axls Main axis /Z-axis/Main axis
[ ] Forstion [ »_|4—— Rotation
F® ]l4—— Zoom view
L+ [zeerm][ - |
|I| Move
IZ' Move | [
[V ]

arones [ o E

Graphics/Complete/Output graphics

Text

TEXT
o 3

«—

— Select probe

Figure 3-1
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3.1 Representation

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

=l| Graphics mode
Representation || Visibility Yisibility
’ Fladel B Sorfaces O Patch on surface
0 Group O Patches O Face on surface
O Curves O Parallel curve
O Faces O masked objects
O Seanning lines O Crientation curves
O Seanning points O General view
O Clearance planes
O aligrrment points M Frame
O cap points
[ ok || Hep | '|
Figure 3-2
Option Meaning
Model shows complete model
Group shows only the definedgroup
Surfaces displays all surfaces
Patches displays all patches
Curves displays all curves
Faces displays all faces

Scanning lines  displays all scanning lines (generated by laser or
measuring probe)

Scanning points displays only the points of a scanning line

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

Alignment points displays manually probed alignment points

CAD points displays points adopted from CAD description
(VDA/IGES)
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Patch on surface
Face on surface

Parallel curves
Masked objects

Curves orientation

Clearance

Frame

TS HOLOS — S0
A ] I

shows all patches of the surface by
clicking on this surface

shows all faces on the surface by
clicking on this surface

displays all parallel curves

masked objects are always
displayed in brown

shows the orientation of the curves

displays the clearance around the workpiece.
The distance from the clearance planes to the
workpiece can be defined in the parameter page
<Clearance planes>. Clearance planes can be
directly selected using interactive graphics and
adopted by the measuring run parameters.

When outputting to the plotter, a frame is
drawn around the graphical representation.

If you wish to display this frame permanently on
the screen, activate the <Frame=> function in the
graphic representation dialog window.

P Y R .
T A e
~ 4 - e e
et = f__ > !:'w-."-'
Jer T AT T
L 7K AT A
RIH_ \
R o 1'-\"\‘.,_ A
A
SO FTURS] A E iI:H 7 Hgiooe: t |-_,-::
tom LG Feen 0 |abim A = BT |
Figure 3-3
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The definitions for representation are saved for each model and for
each group of a model, and are in the formerly defined state after the
model or group has been loaded.

NOTE:
Only displayed objects can be processed. In other words: if there
IS no response to a particular function, check first of all that
display is switched on for the object.

Graphics dump
The <Graphics dump=> function is used to output the contents of the
graphics window to the graphics printer.
In a dialog window adjust the settings as required:
Paper format: A3 or A4

Display colors in inverse form: representation on a white
background (an inverse display saves time and color).

Send graphic to the printer: a file, "GDUMP_0*, is created in the
directory /users/holos/data/tmp in PCL format and deleted after
printing.
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3.3 Rendering

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

For very large amounts of data, or complex workpiece geometries, the
construction of the graphic representation can be considerably
slower.

L see Chaps. 12.2, 12.3.

3.4 Reset, refresh and clear
These three functions are used to re-create the graphics window in a
number of different ways.

Reset All values for Move, Zoom and Rotation are reset to
their initial state

Refresh The contents of the graphics window is
re-created in its latest state.

Clear Various displays with measured values
and deviations are deleted.

3.5 Definition of the 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 co-
ordinate system on the co-ordinate measuring device, when a
different choice of axis is selected.

Example

X-Axis upwards, instead of Z-Axis = rotation of the co-ordinate
system

After "Reset” the main axis is always positioned upwards.
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Image rotation

Py w

i

i

| 3 =

Bw

There are two ways of rotating the image in the graphics window:

Rotate using the <Rotation> function in the graphics menu
bar.

Enter the step width for the rotation in the text field.
L) Textentry see Chap. 1.8. 4

Click on the arrow.

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

Rotate using 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.

Image rotates clockwise.
Move the mouse upwards or to the right.

The image rotates counter-clockwise.

In the second procedure you can immediately follow the rotation of
the image on the screen. For large volumes of data, however, the
constant re-creation of the graphics window can be quite a time-
consuming process.

To avoid this, you can make an adjustment via the <Parameter -
Graphics> function, so that only the axis intersection will be rotated
simultaneously with the mouse movement.

0 seeChap.12.1

The image will only be displayed in its final position when you release
the right mouse button again.
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Axis of rotation

The axis of rotation for both procedures is the selected co-ordinate
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.

3.7 Image magnification or reduction

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

By using the <+> and <-> keys with the Zoom function.

[t

Enter the step width for zooming in the text field.

| 3=

[t

Click on <+=> or <->.

S

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

Using the <Zoom> key with the Zoom function.

i

Click on <Zoom=>.

i

| 3=

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

8

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 any time).

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

The image will be reduced.

Move the mouse to the right or upwards.

DwD

The image will be magnified.
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3.8 Move image
There are two ways in which you can move the image in the graphics
window.

Move the arrow buttons of the function <Move=>.

&* Click on an arrow button.

The image will be moved in the direction that was clicked on.

Move using the left mouse button (possible any time).

Position the mouse in the graphics window.

[

| 4 %

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

S

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

HOLOS V1.6
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3.9 Graphic display options
With the function <Graphics> you are able to choose from a number
of possible ways in which the graphic can be output: Complete, Sub-
image, Screen and Plotter.

Complete
The image is output to the graphics window as a single view. In
Complete you can change the view using the functions described
above.

Sub-image

The image is output to the graphics window in four different views
(in the three main planes and spatially).

Figure 3-4

Each of these four views can be displayed in full again by clicking in
the view itself with the right mouse button. In this complete
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Screen

Plotter

Graphic representation

representation, a coordinate counter also runs at the top left for
projections showing the position of the mouse.

If you defined a raster with the function <Parameter - Graphics>, this
will be displayed in the views for the main planes.
L) see Chap12.1

The function <Screen> is used to display on the screen how the

contents of the graphics window will appear on the plotter. You lay

out the record head shown with the function <Record head> in

menu <Parameter=.

L For the definition of a variable logo in the record head see
Appendix A

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

If during the installation you defined an ink-jet printer for plotter
output, you are asked to specify the format.

~i HOLOS—UX |

Image size

& a1
< a3

Culput ta printer ? ‘

1 | Yes | | No |‘
| |

Figure 3-5

Storing and retrieving graphic views

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

Operation

‘ Call up a specific setting for the graphic display , by clicking with the
mouse on the buttons of the dialog window below:

122 2]|5||6||N

Store view

Figure 3-6

Buttons 1... 6

Use buttons 1... 6 to define the settings for the views of the basic
setting or the “Quick positions”.

Button <N=>

.Q: After clicking the <N=> button, a catalog is displayed with the list of
all named settings.

* Define the change of the graphic setting with one of these settings.
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Store view

Graphic representation

i To store a specific view, select the <Store view> function.

.Q: A dialog window opens, which you can use to store the setting in

S

question:

= HOLOS—-LX

Store view as:

L2 fleflefls]le][m]

| Default positions |

1| Close

Figure 3-7
Buttons 1... 6

If you want to assign the “Quick positions”, select one of the buttons
1...6.

The temporary setting for the graphic display is then stored under this
position number.

Button <N>

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

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

= Store camera setting

Mame of camera setting =

I

oK Close Help

Figure 3-8
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‘“* Store the view in question with <OK>.

‘“* If you close the dialog window using the <Close> button, the setting
in question will not be stored.

Default positions

Using this function re-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.
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3.11 Graphic editor

Operation

B

HOLOS V1.6

With the <EDIT> function in the graphic menu bar you start the
graphic editor for configuring the graphic test records.

Using the graphic editor, you can create, edit and delete graphic
elements on the screen.
The graphic elements are:

Text

Lines
Rectangles
Circles

Another function offered by the graphic editor is the facility to
relocate on the screen deviations which are displayed in deviation
icons.

Graphic elements can be stored and loaded again later. So, for
example, you have the facility to create your own frame layouts for
the configuration of graphic test records.

Click on <EDIT= in the state graphic menu.

A window opens with the functions for configuring graphic test
records:

=li HOLOS—LIX
|Te:~:t | |Change graphics elementl
|Line | |Muve graphics element |

|Hectangle| |Delete graphics element |

|Circ:|e | |Stnre graphics elements |

|Mu1.re icunl |Lnad graphics elements |

| ok || Hep

Figure 3-9
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3.11.1 Text

With the <Text> function any text can be fetched on screen for
display.

Click on the <Text> function.

In the status line the prompt appears to define the text position with
the left mouse button.

Click the text position on the screen with the left mouse button.

Dw Dw

The text entry window opens.

=| HOLOS—UX

Text=

example entering tex{

0K Close Help

Figure 3-10
1 Enter the desired text and confirm with the <OK=> button.
.Q: The entered text is positioned on the screen.

example entering text

Figure 3-11
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Rectangle

i

|
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[
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Graphic representation

You use the <Line> function to display a line on the screen.
Click on the <Line> function.

The message “Select: DRAW LINE” appears in the status line.
Click the first line point on screen with the left mouse button.

Drag out the line to the line end point with the mouse button held
down.

Release the mouse button.

The line is positioned on the screen.

example entering text

Figure 3-12

You use the <Rectangle> function to display a rectangle on the
screen.

Click on the <Rectangle> function.
The message “Select: DRAW RECTANGLE” appears in the status line.

Click the first corner point of the rectangle on screen with the left
mouse button.

Drag out the rectangle to the second corner point with the mouse
button held down.
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‘“* Release the mouse button.

.Q: The rectangle is positioned on the screen.

example entering text

Figure 3-13

3.11.4  Circle
You use the <Circle> function to display a circle on the screen.

Click on the <Circle=> function.

The message “Select: DRAW CIRCLE” appears in the status line.

w

Click the centre point of the circle on the screen with the left mouse
button.

Drag out the circle to the required size with the mouse button held
down.

Release the mouse button.

Dw

The circle is positioned on the screen.
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Move icon

i

"4 "4

i

Dw

Graphic representation

Figure 3-14

You use the <Move icon> function to move overlapping deviation
symbols anywhere on the screen.

1

Figure 3-15

Click on the <Move icon> function.
Using the left mouse button, click on the arrow point of an icon.

With the mouse buton held down, move the icon to the required
position.

Release the mouse button.

The icon is positioned at the new location.

Icons which have already been moved have no arrow point. To move
them, they can be selected at a tag.
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3.11.6

3-20

Clear

Reset

previously moved
icons can be selected
at these tags

/. ARR0

{0 ARED
{8. ApRn

Figure 3-16

Clicking the <Clear> function removes all icons from the graphic
display.

Use the <Reset> function to move all icons to their original position.

For the functions described below, you have to select the graphic
elements by clicking with the left mouse button. Each element has a
specific position on which it can be selected.

Text: Select texts at the bottom left-hand edge of the first
character.
Line: Select lines at the “first” line point.

Rectangle: Select rectangles at the “first” corner point.
Circle: Select circles at the centre point

(The “first” point is the point you first specified when creating the
graphic element.)

Edit graphic element

&
&

&
&

3
»

Use the <Edit graphic element> function to edit existing onscreen
graphic elements.

Click on the <Edit graphic element> function.

Click on the graphic element to be edited with the left mouse button.

V18
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The selected graphic element is displayed red on the screen.
If you have selected a text, the window for entering or editing text
opens.

* Enter the new text.

L

Pw w

= HOLOS—-LX

Text=

example entering newItext

oK Close Help

Figure 3-17

After confirming with <OK> the edited text is positioned on the
screen.

example entering new text

Figure 3-18
If you have selected a line, a rectangle or a circle:

With the mouse button held down, move the mouse until the graphic
element to be edited has reached the required new size or location.

Release the mouse button.

The edited graphic element is positioned on the screen.
If you don’t want to edit the selected graphic element:
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‘“* Release the mouse button without moving it, or move the mouse
pointer back to the start position with the mouse button held down.
The graphic element will not then be altered.

3.11.7 Move graphic element

Use the <Move graphic element> function to move text, lines,
rectangles and circles.

‘“) Click on the element in question with the left mouse button.
.Q: The selected element is displayed in red.

‘“* With the mouse button held down, move the element to the desired
position.

‘“* Release the mouse button.

.Q: The graphic element is positioned at the new location.

3.11.8 Delete graphic element

Use the <Delete graphic element> function to delete text, lines,
rectangles and circles.

‘“) Click on the graphic element in question with the left mouse button.

S

The selected element is displayed in red.

™,

® Ok

Release the mouse button to delete the selected element.

If you don’t want to delete the selected element, move the mouse to
a different location with the mouse button held down.

o,

If you want to delete all graphic elements, click on the <Clear>
function.
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3.11.9 Store graphic elements

0

Using the <Store graphic elements> function, you can store the
graphic elements displayed on the screen in afile.

Click on the <Store graphic elements> function.

A window opens for entering a filename.

= HOLOS—-LE

File name =

grafic_elementl I

O Store globally

oK Close Help

Figure 3-19

Enter a filename under which the graphic elements are to be stored.

Click on the <Store globally> switch if the file is to be stored
globally.

NOTE:

Globally stored graphic elements can be loaded from any
model, whereas locally stored ones can only be loaded from
the model active at the time.

HOLOS V1.6

Confirm the entry by clicking on the <OK=> button.
The graphic elements displayed on the screen are stored.
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3.11.10 Load graphic elements

With the <Load graphic elements> function you can display stored
graphic elements on the screen.

* Click on the <Load graphic elements> function.

.Q: A window opens for selecting the data.

=| HOLOS-UX

# Local data

<> Global data

Figure 3-20

Click on the <Local data> switch to obtain a list of the graphic
elements stored for the active model.

Click on the <Global data> switch to obtain a list of globally stored
graphic elements.

Click on the <OK= button.

Dw w w

A window opens with a list of the elements found.

=| HOLOS—-UX

Graphics elements:

grafic_element1
grafic_element2
grafic_element3
grafic_elementd
grafic_element5

| 0K ”Update” Close |

Figure 3-21
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Graphic representation

Select a file by clicking on it with the left mouse button and confirm
with <OK>.

The stored graphic elements will be displayed on the screen.

Select probe

With this function you select the probe for subsequent measured
values. All measurements will be displayed on the screen in the color
of the currently active probe.

A precondition for the selection of a probe is that the probe has been
activated with the function <Parameter - Probe=>.
L seeChap.12.8

If no specific probe has been assigned for a measuring run, you
should still utilize the Parameter function. The probe that was defined
at the control console will then be valid.
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3.13

3-26

Plotting to scale with HOLOS-UX

From Revision 1.45 of HOLOS-UX you can output the 2D projection

representations of your graphics to scale on a plotter.

) Call up the <Scale> function in the <Graphics> menu on the
grahics function bar on the left hand edge of the screen.

=| HOLOS-UX
& a4 O +YfZ
&> Designdet > A3 & =vfZ
& Laserdet > 43 O X7
&> PenPlotter ¥ &% O -x/z
& Al & 3y
£ User—defined < —X/f¥
& Hurenta
& Vertical

Scale factor =

|Close| |Displa|_.r| |0utput| |Back|

Figure 3-22

NOTE

The graphics are output to the output device which you have

defined as the plotter in the HOLOS installation tool or when setting

up the printer in the <Parameters> menu.
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‘“* First of all define the output device and the paper format loaded (see

paper formats).

‘“* Define the projection planes in which the graphics are to be

represented.

‘“* Define the scale factor for outputting the graphics (M1:1 = scale

factor 1; M2:1 = scale factor 0.5; etc.)

Functions in the bottom bar

close
display

output

back

Closes the window which is currently open.

Displays the graphic representation with the set parameters on the
screen.

The graphic representation is output with the set parameters to the
plotter / graphics printer (see next figure).

This function reverts from scale representation back to the previously
active representation.

T ! N
NS RS APy [N
| r-':._ A '_-.j‘_' __" — — — {’_,-f" -.I
ok -
[ <
(s S
sl B g 1
M) —ea
N =
FA o 7oAl s | HOLOS — SOl OTLRED SLRFACES i b Tadusis ] -
ﬁEL.[hﬁL‘rn i Tetene LY P T w1 T " ]
Figure 3-23
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Paper formats

Output to scale is possible on all paper formats from DIN A4 to DIN
AO0. The size of the output format is dependent upon the output

device used.

Paintlet XL300

LaserJet DIN A4 ... DIN A3
Designlet

Pen Plotter DIN A4 ... DIN AO

The size of the set paper format is displayed in the width and height
fields. These values cannot be changed when DIN formats are used.

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
relevant input fields.

With pen plotters or DesignJet the paper can be inserted horizontally
or vertically. As in this case the margin settings must be changed, the
position of the inserted sheet must be re-defined..

Margin settings

When outputting to a plotter/graphics printer, the total paper area
cannot be printed. Therefore, margin settings must be effected for the
various output devices.

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

If, however, problems should arise with your output device (frame of
the graphic representation not complete), you can redefine the preset
values for the margin settings:
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To do this, generate a file called border_values in the /users/holos/sys
directory.

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

When the <Scale> function is next called up, the newly set values
are activated.

For correct scale representation as 2D output, the following output
possibilites are supported by HOLOS-UX:

1. Output in the six available projection planes
2. Representation of
surfaces
curves
trimmed surfaces (faces)
points
scanning lines
3. Deviation representation
with numerical output
as anicon
as a marker
4. Representation of sections with
nominal contour
actual contour
max./min. values

tolerance band
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deviations
5. Configuration of the graphic test record
Inputting texts, lines, rectangles and circles
Changing, moving, deleting texts, lines, rectangles, circles
Moving deviation symbols
6. Representation of record headers (graphics frame)

7. Moving the 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 figure.

8. Outputting a screen grid.

NOTE

It is not possible to select objects in a 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

Delete file

Export

Import

Check VDA file

End

4.1 Data fundamentals

Almost all data generated during a work session in HOLOS-UX, will be
saved automatically by the program. Typical of such data are e.g.
measuring runs and single objects.

NOTE:

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

Automatic storage of objects

All objects generated, i.e. curves, patches and surfaces will be saved
automatically.

The objects are given fixed names with consecutive numbering:
Curves HCUROOOO

Patches and Surfaces HSRFO000

These names are also entered into the generated VDA file.

NOTE:

The numbering does not always reflect the sequence of
generation because the program looks for any available gaps
when numbering.
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The names of the objects will be displayed on the graphics screen, if
you set up the relevant parameter with the function <Parameter-
Graphics=>.

[ seeChap. 12.1

Automatic storage of measuring runs

4.2 Display files

During the definition and execution of measuring runs nominal data
and actual data will be generated. Basically nominal data are called
"name.mess“ and actual data are called "name.ist“. The name for
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. HSRF0012_1.mess

Reference to several objects: File bears the model name,
e.g. holosmodell_0.ist.

storage In addition to the name the files will also still be numbered
consecutively. The storage of data will be notified in the status line.

When required, you can also define the name yourself.

With the <Display file= function you can display the VDA Info file or
the error file on the screen with the help of an editor (but editing is
not possible!).

The VDA Info file will be created by the postprocessor during the
conversion of the VDA files.
The VDA Info file contains information concerning
the VDA header
commentary lines
which errors that have occurred
entered number of available elements
number of converted elements
Errors that possibly occur during the HOLOS run-time will be into the

error file (e.g. if particular objects could not be generated due to lack
of memory space).
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With the function <Delete files> you can delete VDA data, actual

data, nominal data and record data. After selecting the data type the
existing files will be overlayed.
As a precautionary measure against accidental file deletion, the

window background is colored in red.

I

HOLOS-UX — Editor

Ni.

Tzble nbjec:s

Crajact

Object rame s

(= = L B S U S Y

CURYE
CURYE
CURYE
CURYE
CURYE
CURYE
CURYE
CURYE

HCURBE? S
HCURBE36
HCURBAS?
HCURBE4S
HCURB8E3
HCURA 18 1
HCURB833
HCURAE44

OK

Printer pulput |

Figure 4-1

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.
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Deleting unused objects
In many cases an “unclean” CAD model is obtained for further processing in
HOLQS, i.e. the surface model contains geometrical objects 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 by use of the
<Delete unused objects> function.

4-4 V16



HOLOS-UX Operating Manual

4.4

4.5

HOLOS V1.6

Export

Import

File management

With this function you can export the nominal values of a workpiece.
This can be useful, if e.g. you currently have a modified CAD
description, in which surfaces with modified names were generated,
but the mathematical description was not changed.

All of the nominal values defined for the workpiece and its groups
will be exported to a temporary directory.

With this function you are able to import again the nominal values
for a workpiece, that were previously exported. This can be useful, if
e.g. you currently have a modified CAD description, in which surfaces
with modified names were generated, but the mathematical
description was not changed. You can import nominal values and
CAD points.

All of the nominal values defined for the workpiece and its groups
will be imported from a temporary directory and projected onto the
surfaces of the new workpiece.

Note

If you generate a model via the VDA processor with a name
identical to that of the "old" model, the export and import of
nominal values is carried out automatically (Auto-Update).

Precondition:

For a nominal value that is to be imported it must be possible to
identify a surface with a maximum distance, which you define
under <Parameter><System>.
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45.1 Importing nominal data

Precondition:
The nominal values were previously exported by another model.

Operation

Select the function <Import>.

S

A selection window is opened.

Click on the <Nominal data>.

/S

The new data is imported and displayed in the graphics window.

4.5.2 Importing CAD points

CAD points are points or point-vector sequences, which are stored in
a VDA or IGES file and are saved for internal representation in HOLOS
on the system’s hard disk when the file is interpreted.

CAD points must be imported via the <File= menu, so that they can
be represented and further processed in HOLOS.

In earlier versions CAD points had to be stored in the workpiece file.
CAD points of other workpieces cannot be processed.

From HOLOS Revision 1.45 CAD points of any workpiece can be
imported, as they are deposited in the HOLOS data base in a generally
accessible directory.
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HOLOS-UX distinguishes between local and global CAD points.
Local CAD points are points which have been transferred together
with the workpiece geometry in a VDA or IGES file. Global CAD
points are points which have been transferred with the VDA or IGES
file of another workpiece.

In order to import CAD points into HOLOS, you interpret the
corresponding VDA or IGES file.

In principle HOLOS generates a new workpiece when interpreting a
file.

CAD points can be utilized in HOLOS for a number of different tasks:
for the definition of boundary areas when area scanning
for the calculation of curves when digitizing (points -> curve)

for measuring CAD points

If the geometrical description and the CAD points have been
transferred in the same file, select the Import > CAD points (local)
function in the <File= menu.

.Q: The CAD points are then graphically displayed.

Figure. 4-2
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‘ Confirm your choice by clicking on <OK>.

.

If the CAD points were transferred with another file, select the Import

= CAD points (global) function in the <File= menu.

A dialog window then appears which lists all available CAD points.

=li HOLOS—-LX

CAD points

208DLOF2.pt

208SDLAK.pt
208SDLAL.pt
208SDLAL_D.pt
208SDLOF.pt
208SDRAL.pt
CZ_NATT.pt
PRF_SPEZ.pt
PROF.pt

I 0K ”Update” Close |

Figure 4-3

Select the corresponding CAD points by clicking with the left mouse

button.

The CAD points are then graphically displayed in HOLOS.

V16
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Representing CAD points

Representation of CAD points can be deselected in the
<Representation> dialog window.

=l| Graphics mode

Representation || Visibility Yisibility

‘ Model W Surfaces O Patch on surface

<> Group O Patches O Face on surface
O Curves O Parallel curve
O Faces O rrasked chjects
O Scanning lines O Orientation curves
O Scanning paints O General view
[ Digitization paints O Clearance planes
O Alignrment points |D Frarne
B c:D points

oK || Help
Figure 4-4

Removing CAD points

If you wish to remove CAD points from the current workpiece, select
the Data = Remove CAD points function in the <File= menu. All
CAD points will then be removed from the current workpiece.

HOLOS V1.6 4-9
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4.6 Check VDA file

With the function <check VDA file= you can check out VDA files for
conformity with the VDAFS 2.0 interface format. In the current version
of the program however, checking is limited to just a validation that
the line is 80 characters in length. The result is displayed in the status
line.

A dialog window will be opened for the VDA file to be selected.
L The operation of the selection window is described in detail in
Chapter 1.8.5.

4.7 End - exit system
A current working session is ended by using this function.

= HOLOS—-LX

End HOLOS ?

Yes Mo

Figure 4-5

If not all internally stored data has been saved to the hard disk during
a working session (manually probed measuring points), you must
answer the query in one of the windows which appear on screen,
whether you want to store the data or not.

= HOLOS—-LX

Is data not stored to date to be stored 7

Yes Mo

Figure 4-6
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5 Model management

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 surface. A model can consist
of a curves, surfaces, faces etc.

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

Load model
Close model
Generate model
Delete model
Copy model
Rename model
Add model
Compare model

Information on model

HOLOS V1.6 >-1
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5.1 Load model

With the <Load model> function you load into the main memory
and hence also into the graphic window, a model that has been
stored on the hard disk. For the selection of the model, all of the
currently existing models will be overlaid.
=| HOLOS—UX

Muodell laden:

Filter: r |

000_TEST
06a115417
06aT11Kopie
07666—TEST
0_BILLE
0_KUBUS
0_Unitech_IGS
2246921
GOSREF_IGS

O Modell neu laden

| Ok ” Update ”schliessenl

Figure 5-1
[ The selection window is described in Chap. 1.8.5.
The model will be loaded with the same graphic settings that it had

when it was stored. When HOLOS is started the most recently
processed model will be loaded automatically.

5.2 Close model

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

5.3 Delete model

With the <Delete model> function you delete a model from the
hard disk. For the selection of the model, all currently existing models
will be overlaid into a window that is colored in red (see Diag. 5-1).

5-2 V1.6
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L Selection of elements is described in Chap. 1.8.5. 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.

5.4 Generate model

With the <Generate model> function you create a new model By
means of this function the system will be initialized to receive a new

model.
.:.I Generale model
Name of model =
| oK || Clase || Help |
Figure 5-2

To create the model, enter a model name .
L Text entry is described in Chap. 1.8.4.

5.5 Copy model

With the <Copy model> function you copy the model that is

currently available in 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 (see Diag. 5-2).
L Text entry is described in Chap. 1.8.4.
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5.6 Rename model

Use the <Rename model> function to assign a new name to a model
and save it on the hard disk under this name.

In order to file the renamed model, you must enter a model name
(see Fig. 5-2).
[ Textentry is described in Chapter 1.8.4.

5.7 Join models

The <Add model> function in the <Model> menu allows you to
add further models to a model that has already been loaded.

* Click on the <Add model= function with the mouse.

.Q: You will obtain a list of all available models:

= HOLOS—-LX

Load model:

0_BILLE
0_KREISTEST
0_KUBUS
0_MILLING_TEST
0_Regelgeo
0_SCAMLINE_TEST
O_TEST
ANSAUGROHR
Aschenbecher

Ascher
Autositz_orig
BENZVYDA
BMW_TEST

| oK ”Update” Close |

Figure 5-3
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Select a model which you wish to add to the loaded model.

Confirm your selection with <OK=>.

The selected model is loaded and added to the existing model.

If there is no model in the main memory during execution of the
<Add model> function, operation is as for the <Load model>
function.

When you add a model to an already existing model, it is loaded in
HOLOS-UX and is then a constituent of the existing model.

The added model is saved as a group of the existing model and can
be further processed using the group functions (load, select, delete).

Compare model

The <Compare model> function allows you to compare the
modification status of different models that are stored for HOLOS-UX.
If changes are made to the description of the surface, the
corresponding areas are marked in color.

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

=] HOLOS-UX
" Modell laden:

Filter: r |

000_KF

000_TEST
06a115417
06a11Kopie
07666—TEST
O0_BILLE
0_KUBUS
0_Unitech_IGS
224692~1
GOSREF_IGS

O Modell neu laden

| 0k ” Update ”schliessenl

Figure 5-4
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N HOLOS performs the calculations required to
compare the two models.

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

Figure 5-5
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.

=| HOLOS-UX — Editor
I Vel © QL3S Indenrakian
Nao. of sur'sces g4
No. ¢f palchae . al
No. cf zurves n
Nao. 3f faces : 1}
| DK [ Printer culpul
Figure 5-6
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VDA Interface

This chapter describes the functions in the <VDA> menu. The
functions are used for the conversion of data from VDA format to
HOLOS internal format and vice versa.

With the VDAFS 2.0 interface format, data that has been generated
using HOLOS-UX, can be exported to external systems. Conversely
data from external systems can be imported to HOLOS-UX and then
processed.

The main <VDA=> function is subdivided into the following
functions:

VDA postprocessor
VDA preprocessor
VDA Header
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6.1 VDA postprocessor
The VDA postprocessor is used for the conversion of VDA files into
the HOLOS-UX internal format. This conversion is a necessary
precondition for the reading in of VDA data in HOLOS-UX.

The VDA postprocessor signals its presence with a window for the
selection of the VDA file.

=| HOLOS-UX

Direclory aearch path

fusersfhulusfdatenfvdaf:l:.l.rdaj_

Directories Files

L /holos fdaten/fvdaf. E BENZVDA. vda E

s/holos/datenfvdaf.. BhW_1.vda
HOLOS.vda
KUBE.vda -
KUBUS. vda

Kotfluegel.vda
REMAULTE. vda
W SPIEGEL.vda i

B T —— |

Flle nane =

fusersfholosfdatenfvdaf

|OK ||u|Jdnte||C|m|

Figure 6-1

Operation
You can select files in a number of different ways:

Selection via a known path

; Select the <V DA postprocessor= function.
.Q: A selection window is opened.

1 Enter the search path and the file extension *.vda in the field
"Directory search path®. The search path is preset to
"lusers/holos/data/vda/*.vda*. You should therefore copy all VDA files
to this directory!

; Now update the settings with <Update>. This is necessary if e.g. you
carry out other actions whilst keeping the selection window open.

6-2 V3
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The file lists will be overlayed in the selection mask in their up-to-date
state.

Select the desired file by clicking on it.

Selection when search path unknown

w I

Select the <VDA postprocessor= function.
A selection window is opened.

Select the search path in field "Directories* step-by-step with a

double-click:

Click on the sought-after file in field “Files” :

.11 lists the contents of the directory in field "Files®.

[.d.1. jumps to higher-level directory and lists all its
sub-directories.

Now update the settings with <Update>. This is necessary if e.g. you
carry out other actions whilst keeping the selection window open.

The file lists will be overlayed in the selection mask in their up-to-date
state.

Select the desired file by clicking on it.

Selection via known file name

B wBDw

e,

> |

Select the <VDA postprocessor= function.
A selection window is opened.

Enter the name of the file in the field "File name* (here you can either
accept or overwrite the path that is suggested).

The file list will be overlayed in the selection mask with the
designated file shown highlighted.

Select the desired file by clicking on it.

Starting the conversion

P
|

Start the conversion with <OK=> or cancel the function with <close>.

The file is converted; an info. window shows the status, e.g.:
xxx.vda: 1082 lines read
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During the conversion from VDA files, various information about the
conversion will be transferred to an info. file. In detail this comprises

the VDA-Header
comment lines

errors that have occurred and information about the number of
elements in existence and the number converted.

The info. file is located in the current model directory and can be
displayed via the menu <Edit file>.

6.2 VDA preprocessor

The VDA preprocessor is used for converting from internal HOLOS
format to VDA format. This allows models that have been generated
in HOLOS-UX, to be transferred to other systems.

The VDA preprocessor converts all geometric objects that have been
generated by HOLOS-UX into VDA elements.

NOTE:

The VDA file contains all geometric objects for the selected
model.

.Q: The VDA preprocessor signals its presence with a window for the
selection of the model.
L Selection window see Chap. 1.8.5

NOTE:

The selection window remains open even during the conversion.
However you can see from the status line that the conversion has
been started.

V3
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Operation

VDA Interface

This function generates a VDA file for the probed workpiece. The
VDA file contains the name of the workpiece. Where a file with this
name already exists, a serial numbering will be appended.

Example:

Model: HOLOS

VDA file: HOLOS.vda

if already exists:
VDA file: HOLOS1.vda

In the same directory a file called "name_of _model.log* will be
created, containing information about the Header and the number of
elements converted. At the present time you can only list it out
externally of HOLOS.

&) Select the function <Geometry>

.Q: A window for the selection of a workpiece is opened.

&* Select the desired workpiece.

.Q: The message "VDA file stored* is displayed.
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Scanning lines

Operation

12

Q The message "VDA file stored* is displayed.

The scanning lines of a workpiece will be stored separately in a VDA

file as PSET (every scanning-line defines a PSET) in the file

/modellname/vda/scandat.vda, where they are then available for

further processing.

Select the function <Scanning lines>.

A selection window is opened for line storage.

=| VDA Tear—off

VDA Postprocessor...
VDA pre processor

YDA Header

b

= I"IJDA. pre processor

Figure 6-2

Geometry

Scanning lines Eo
Digitization points
Actual values

Mominal values

= IS-::anning lines Tear—

Store lines together
Store lines individually

Store selected lines

Select the desired option.

Store lines together:

All scanning lines are stored in a VDA file.

Store lines individually:
Each scanning line is stored in its own VDA file.

Store selected lines:

Only the scanning lines you select are stored in the VDA file.

V3
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6.2.3 Digitization points

Operation

P
|

6.2.4 Actual values

Operation

Bw

a

The digitization points of a workpiece will be stored in a VDA file as
PSET in the file /modelname/vda/digpt_xx.vda where they are then
available for further processing.

Select the <Digitization points> function.

The message "VDA file stored* is displayed.

Store available actual values in VDA format with this function.

Select the <Actual values= function.

A selection window appears displaying the available files of actual
values.

Select the desired files.

The actual values will be stored in the file /modelname/vda/actual.vda
where they are then available for further processing.

6.2.5 Nominal values

Operation

-
r
&

Dw

5%

HOLOS V1.6

Store available nominal values in VDA format with this function.

Select the <Nominal values=> function.

A selection window appears displaying the available files of nominal
values.

Select the desired files.

The nominal values will be stored in the file
/modelname/vda/nominal.vda where they are then available for
further processing.
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VDA Header

The Header is an element of the VDA file. Although the Header is
specified in VDA format, the version of the program currently
supplied also generates a VDA file if the Header does not exist. For
this case, the VDA preprocessor generates the line
"name=HEADER/Q”.

With <VDA Header> function you lay out the Header, which will
then be used in every VDA file generated thereafter. In accordance
with the VDA convention, the Header is not allowed to contain any
special characters (below ASCII 32 / above ASCII 126).

According to VDAVS 2.0, the Header is only allowed to contain upper
case letters. You can, however, enter lower case letters since the
program will automatically convert them on input to the VDA file.

You lay out the Header using the following window:

=| VDA — Header

VOATSVERRION @ [2.8 ]
——————————————————————— SENDER —————

SENDER : [AOLOMETRIC TECHNOLOGIES GHEH ]
CONTACT + [ H. KLEINDIEMST: ]
TCLZPIIINE : [Era6L/ce0 26 ]
ADDP IS8 : [GARTENSTR, 133 73430 ARLER ]
GCNCANTING 8YSTCM: [ HOLOS-UX ]
CRSATION ZATE : [@1.66. 195 ]
SCNDCATILCNAME  : [HOLOSYOR |
——————————————————————— WOEKP FGF -

FRcJCC™ : |TEST,

a0JZETCOI0 :

AFIANI s [

CONTCINTAUTY & [

DATEQFVALSTY  : [[
""""""""" - RECEIVER -
RCCCIVIE : [[CARL ZEISS UBERKOCHER ]
FRGHV-F NAN - : | HERR_GECORGI ]
TOLCAANCE : [B.81 ]
ANGLZ “OLZFANCC ¢ [i1.B ]
[ store || Close || Help

Figure 6-3
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The entries for the VDA Header will also be adopted for the Headers
of generated IGES files (IGES = option).

Select the function <VDA Header=.

A screen form is opened.
Fill in the relevant fields.

Safeguard the new or modified Header with <store> or cancel the
function with <close>.

The modified Header is then stored.
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Measurement of freeform surfaces

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 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
Cancel measuring run
Display nominal values

Simulate measuring run

Precondition:

The functions of the <Measurement> menu are suitable ONLY
for CNC operation!

A surface description must already exist, that is
- either an imported VDA file
- or surfaces generated in HOLOS-UX
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7.1 Define measuring run

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

The subfunctions and the corresponding measuring runs are
Grid
Line
Intersection plane /workpiece
Raster
0.5-points
Parallel curve
Regular geometry
Measuring points
Edge points
CAD points
Contour
Corner point
Net point / net section
Manual entry
Scan line (only with UMESS-UX)

Scan area (only with UMESS-UX)
Start last measuring run

Scanning according to nominal values (only with UMESS-UX)

The nominal points of a measuring run will be displayed as arrows in
the normal direction to the surface. They 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

7-2 V156
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necessary invert them (with the functions <Objects - Analysis>
and <Objects - Rotate orientation>).

Storage of measuring runs

Grid

Basically, every measuring run that is defined will be stored
automatically. The file name will be displayed in the status line.

NOTE:

When defining a measuring run it is essential to pay close
attention to the status line!

In its designation of files, the program differentiates between two
methods.

The measuring run refers strictly to one surface, e.g. one grid on
one surface. For this case the name of the surface will be used. The
nominal file is then called, e.g. HSRF0022_0.mess. If several
measuring runs refer to the same surface, the final numeral of the
file name will be automatically incremented at the same time, e.g.
HSRFO022_1.mess.

The measuring run refers to several surfaces, e.g. raster on a group
or 0.5-points on the entire model. For this case the name of the
model will be used. The nominal file is then called, e.g.
modell_0.mess.For a number of measuring runs, the program
proceeds as described above.

You can specify via the system parameters, whether or not you
want to assign the file names yourself.

see Chap. 12.13, System Parameters.

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 will then be generated per surface and filed as a
separate measuring run. The active probe with which the grid is to be
measured will also be filed at the same time.

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

7-3
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7-4

Figure 7-1

You can obtain a display of the U and V direction with the function

<Obijects - Analysis>.
L seealso Chap. 13.7

NOTE:

If a grid is generated on a surface that is bounded by a FACE

element, only those measured points will be considered that lie
within the FACE.

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 function <Grid -> Surface>.
(option, digitization).

V156
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Measurement of freeform surfaces

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 for the entry of grid points is opened.

=.| Regular grid

Ne. af paints In L directian= I EEEEEE
No. of polnts In V direcllen= EEE |E| |E| E

| I | T

Figure 7-2
There are two ways in which you can enter the number of points:

Click on one of the numbers in the number field.
The number will be transferred to the input field.
Enter the number directly into the input field.
Confirm the entry with <OK>.

The defined grids will be displayed on the screen in the color of the
active probe. The status line reports the names of the measuring runs.
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Line

In the definition of a line, the workpiece will be intersected by a
plane, that results from the projection of the line on the workpiece.
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. 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 on this group. Measured points that lie outside of the
group will not be considered. On the screen, gaps will develop.

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 stored automatically.

.'i: = Measuved points

Number of line paints = ﬂ

DK

| Closc || Help |

.................................

Figure 7-3
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Points generation with a constant distance on a line

Operation

&* Click on the function <Line> - <Specification of number of points>.

.Q: A window for entering the number of line points is opened.

.:.I Measurad points
Number of llne polnts = ﬂ
ok || close || wew |
Figure 7-4

.

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

S

The window remains open (by repeating <OK> you can generate
several lines one after another.

Position the mouse at the starting point.

[

| 4 %

Keeping the left mouse button pressed 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 stored.

s PR

If you do not wish to define any further lines:

e

* Close the dialog window with <Close>.

Curvature-dependent points generation on a line

Operation

‘“* Click on the <Line> - <Curvature dependent> function.

HOLOS V1.6 -7



HOLOS-UX Operating Manual

Measurement of freeform surfaces

.Q: A window is opened for entering further parameters.

=-| WMaasyved polnis

max. point distance = F]D.DD |

max. angle shange — F;i.ou |

| aK ” Close ” Help

Figure 7-5

max. points distance

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

max. angular change

This parameter defines the value for the maximum angular change,
after which a measured point should be generated.

Accept the parameter by clicking on <OK>.

To draw the line proceed as follows:

i,

| 4 4

Position the mouse at the starting point..

Keeping the left mouse button pressed, 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 stored.

s PR

If you do not wish to define any further lines:

Close the dialog window with <Close>.
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7.1.3 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

i Click on the <Plane/workpiece intersection> - <Points number
preselection> function.

.Q: A window opens for entering further parameters:

= Measured points

Humber of line points = |20

[ Store nominals as scanning line

OK | |Close| | Help

Figure 7-6

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

HOLOS V1.6 7-9
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Definition of a curvature-dependent number of points

* Click on the <Plane/workpiece intersection> - <curvature-
dependent> function.

.Q: A window opens for entering further parameters:

= Measured points
max. point distance = J10.00 I
max. angle change = |5.00

O Store nominals as gscanning line

OFK | |Close]| | Help

Figure 7-7
max. points If the criterion for curvature-dependent generation of measured
distance points is not met, this parameter controls the maximum distance of
the generated measured points.
max. angular This parameter defines the value for the maximum angular change
change according to which a measured point is generated.

l Click on “OK” to adopt the parameters.
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Plane intersection definition

i When the parameters for generating the measured points have been
defined, you establish the plane intersection:

= Plane/workpiece intersection
Input plane points:
Pt. 1: —656.0 —-7425 441.9
Pt. 2: 4161533 i-gz1.2331 274.0678
Pt. 3: -214 —1080.d I 477.4
Projection plane
<> ¥/Z plane
> X/Z plane
& X/ plane
4 General section plane
oK Close | |Update|| Help
Figure 7-8

The intersection plane is determined by two plane vectors:

The first results from the direction from a preselected start point to a
preselected end point on the intersection plane.

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

If the intersection is defined in one of the three possible projection
displays, then the direction vector on the set projection plane is
adopted, provided a general plane is not being used.

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 activate the <General intersection plane> switch, if you wish to
define the second plane vector via an auxiliary point.

Graphically interactive definition of plane points
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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 co-ordinates of the
selected points are displayed in the respective fields and can then

subsequently be changed manually (see next section).

Click on <OK=> to start calculation of the plane points.

The points on the intersection plane are calculated.
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The start, end and auxiliary points can also be manually preselected
and entered, if the relevant co-ordinates 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 to the workpiece surface in the parameter page
<System parameters=> as the “maximum distance during data
import”.

‘“* Enter the co-ordinates of the points in the fields provided:

Pt. 1: Start point
Pt. 2: End point
Pt. 3: Auxiliary point

‘“) When you have entered the co-ordinates, click on <Update>.

.

The points are adopted and displayed on the screen.

‘“* Click on <OK> to start calculation of the plane points.

%
2

The points on the intersection plane are calculated.

The calculated measured points are displayed on the screen and
stored in a file as a measuring run.

Figure 7-9
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Surface orientation correction

The orientation of measured points on incorrectly oriented surfaces
can be corrected in the same manner as when generating measured
points on a line.

Command: Correct the surface orientation in the system parameters.

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

Plane/workpiece intersection with segmentation

L
L

The function for generating an intersection with segmentation can be
used to generate an intersection for a particular evaluation method.
Segments are formed on the calculated intersection and are divided
into straight and curved pieces.

= Measured points

Max. curvature change = [5.0

OK |]|Close|| Help

Figure 7-10

Enter a value for the maximum curvature change, after which a new
segment is to be generated.
Then click on <OK=> to define the intersection.

Define the intersection as described above.

The intersection is calculated.

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

Only the points at the center of the respective segment are evaluated
and displayed:
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Figure 7-11

During the definition of a points raster the raster points will be
projected onto the workpiece from the image plane. 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 surfaces that lie
further away.

If measured points are required to lie only on specific objects, these
objects will be collected together in a group. The raster points will
then be projected solely on these objects. Measured points that lie
outside will not be considered.

By setting up a boundary rectangle you establish the area that is to be
rasterized yourself. One measuring run will be generated per raster
and displayed on the screen with arrows in the colors of the currently
active probe. The measuring run will be stored automatically.

7-15



HOLOS-UX Operating Manual

Measurement of freeform surfaces

= Maagurad palnis
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OK ” Cloee \” Help ]

Figure 7-12

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

Purpose of the function

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 blank the border area of a
surface.

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

With the actual values of a raster you can calculate a new surface via
the <Grid -> Surface> function.
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Measurement of freeform surfaces

Click on the <Raster> function.

A window for the entry of raster pointsin the U and V directions is
opened.

.=.| Measured pain ls

No. of poinls in U = |4 |

Na. of painls In'V _ |5 |
oK | | Close | | Help |
Figure 7-13

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

The window remains open (via repeated <OK> you can generate
several rasters one after another).

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

Position the mouse on the first corner of the area.

Keeping the left mouse button pressed, move the mouse to the
second corner.

Release the mouse button.
A line is drawn.

With the mouse at the second corner, press the left mouse button
again and keeping it pressed, move the mouse to the third corner and
then release the mouse button again.

The next line is drawn.

Repeat the procedure for the fourth corner.
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Figure 7-14

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

N The measuring run is stored.

7.1.5 0.5-Points

0.5-points are the center points of individual patches or surfaces (in
the parameters u = 0.5 and v = 0.5).

Figure 7-15
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The function for generating the 0.5-points is divided into three

subfunctions.

Function Meaning

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

<Surface> Measured points will generated on all of the
model's surfaces.

<Patches> Measured points will be generated on all of the

model's patches.

For surfaces that are bound by FACE elements, measured points will
only be taken over when they lie within the FACE.

NOTE:

In going over the 0.5-points the coordinate inspection device
does not travel in a meandering shape, as in e.g. the grid, but
according to the sequence of the defined points

For highly-curved areas there exists, therefore, a danger of
collision!

Select the areas therefore taking this into account or send the
coordinate inspection device to the clearance plane after each
point (setting in the measuring run parameters, Chap. 12.4).

Operation

o,

; Click on the function <0.5-Points> and then <Group=>, <Surfaces>
or <Patches>.

S

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

The measuring run will be stored automatically.

@
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7.1.6 Parallel curve

This function is used for measurement parallel to surface boundaries.
Because of the possible risk of collision it is not always possible to
directly measure on the surface boundaries. Therefore you need to
generate measured points parallel to the surface boundaries (Offset
curve).

Surface boundaries are the borders of surfaces and patches or the
limiting curves of trimmed surfaces (FACES).

The generation of measured points can be carried out with a preset
number of measured points or curvature dependent, according to
choice.

Operation

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

.Q: After clicking on the function with the left mouse button an entry
window is opened for the definition of the following parameter:

=| Ganerats parallel curve
Displacsmanl;: M Filtar

[ ok || clese |[ Hep
Figure 7-16

Displacement

The displacement denotes the distance of the parallel curves to the
surface boundary.
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The entire parallel curve will always be generated on a selected
surface. When the filter is active the "inner* points will be eliminated.

with filter without filter

Figure 7-17

Accept the parameters by clicking on <OK=>.

The parallel curve will be generated on the previously selected
surface.

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

The defined area will be identified by a contrast in color.

NOTE:

If you have inadvertently defined the "incorrect” area, reverse the
sequence of the start and end points.

Bw

As soon as the area is defined by its boundary points, a dialog
window appears for the points generation.

Points generation with constant distance on a line

Select the function <Parallel curve> - <Input of number of points>

A window for the entry of the number of line points is opened.
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Figure 7-18

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

Curvature dependent points generation on a line

Select the function <Parallel curve=>-<Curvature dependent>.

Dw

A window is opened for the parameter entry.

I

h 0.00 Store

Convection

AlE

ok || clese |[ He

Figure 7-19

max. points distance

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

max. angle change

This parameter defines the value for the maximum angle change,
after which a measured point should be generated.
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Measurement of freeform surfaces

The generated measured points will be stored internally in a table.
With the function <store> these measured points will be stored in a
file as a measuring run. With a renewed points generation a new
measuring run will be defined.

If the contents of the graphic window has been cleared, you can, via
this function, display all the points for parallel curves in the internal
memory.

All existing measured points on parallel curves will be eliminated
from the internal memory.

You can delete individual measured points via the correction key.
Each key depression will remove the measured point that is currently
last.

defined area

Parallel curve

Surface boundary

Figure 7-20

Enter the relevant values or select one of the functions.

Confirm your selection with <OK=>.

The function for generating the measured points on the defined area
boundary is activated.
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7.1.7

7.1.8

7-24

Regular geometry

L All regular geometry functions are described in Chapter 11.

Measured points

Operation

You define measured points by the process of clicking on a point on
the screen. The point that was clicked on will then be projected onto
the workpiece.

During the definition of measured points, the points from the image
plane will be projected 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, collect
these objects together in a group. The measured points will then be
projected solely on these objects. Measured points that lie outside
will not be considered.

You activate the mode for defining measured points with the
<Measured points> function. When active, you can define measured
points at any time by clicking on them (visible as "Select: Point” in the
status line).

* Click on the <Measured points> function.

.Q: A window containing further functions opens.

=|  Measured poinls
| Salact |
Stove
X= 122.6748
¥= =700.7074
Z= 570.4257
| Corraction |
oo =]

Figure 7-21
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Function Meaning

<Select> Switches on the mode for defining measured
points. This saves the route via the menu system,
if for example the mode was exited to define a
group.
<Store> Writes all selected measured points as a
measuring run into a file. Renewed selections
after storing define a new measuring run.

<Delete> Deletes all measured points from the buffer. The
nominal values will not be deleted!

[

Click on the <Select> function.

[

| 3 =

Position the measured points on the screen.

S

For each point that is positioned, the co-ordinates will be overlayed.

i

The co-ordinate 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 ):

e,

Click on the surface with the mouse.

e,

| 2 =

Activate the <Rotate orientation> function in the <Object> menu.

S

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

You define measurement points for edge measurement (trim
measurement), by clicking on a point on the screen. The selected
point is then projected onto the next edge of the workpiece.

If measured 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 <Measure>-
<Define measuring run> menu with the <Edge points> function.
When this is active, you can define measured points at any time by
clicking (visible as “Select: Point” in the status line).

Operation
; Click on the <Edge points> function.

.Q: A window containing further functions opens.

= Edge points
Select
ﬁ —
Display
Delete
= 8.0923
Y= =20.0000
= 0.0000
I Correction I
Close Help ||
Figure 7-22
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Function Meaning

<select> Switches on the mode for defining measured points.
This saves the path via the menu system, if the mode has been exited,
for example, to define a group.

<store> Writes all selected measured 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 measured points from the buffer.

) Click on the <Select> function.
) Set the measured points by clicking on an edge on the screen.
.Q: The co-ordinates 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.

Figure 7-23
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with bounce

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

Before scanning, select the <Store> function.

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

= HOLOS—LEX

= d1= 9. 0000

L ]

, d2 = 30000

[ Determine actual normal

B mit Aufsprung

oK Close Help

Figure 7-24

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.

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.
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di

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

d2
Enter a value here, by which the surface point is to be moved inwards.

NOTE:
Measuring runs that have been stored cannot subsequently be
changed. Therefore, before storing you must decide in which
mode the edge is to be measured. The relevant information is
stored with the measuring run.
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7.1.10 CAD points

Points defined in CAD (CAD points) can be used to define measuring
runs once they have been imported.
£ see Chap 4.5.2 "Importing CAD points “.

Operation

* Select the <Measurement=>-<CAD points> function.

.Q. A dialog window opens.

= | CAD poinls

I Select I

I Unselact

I Store I

| carvection

| All CAD points |

1| ciose || Help ||-

Figure 7-25
; Select the required function.

select
Here you activate the mode for selecting individual CAD points. This
is indicated by the display: Select: POINT at the lower right edge of
the screen.

NOTE:
CAD points will be adopted as measured points if a surface can
be identified for a given point with a distance from it not
exceeding 0.1 mm.

.Q. The measured points adopted 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.
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deselect
With this function you can deselect all currently selected CAD points.
You can now define a new measuring run.
store
All selected measured points are written to a file as a measuring run.
Selecting again after saving allows the definition of a new measuring
run.
correction
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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7.1.11 Contour line

When two surface pieces are connected to one another by a rounded
edge, the theoretical line of intersection can be calculated by
extrapolating both surface pieces (calculated extension).

This geometrical element is used particularly in body building, where
it is called a contour line. The virtual points, i.e. points on a contour
line which cannot be physically scanned, are called contour points.

As the contour line cannot be directly measured, the relevant contour
points must be calculated.

Prerequisites:

To measure contour points with HOLOS-UX, nominal contour
points from the CAD description (CAD points) must be available.
In addition, the two edges must each be available as an
independent surface description, whose intersection provides the
contour line.

Surface element edge 1

- Surface element edge 2
CAD points

Figure 7-26
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Definition of a measuring run

Measuring runs for measuring contour points can be defined using
interactive graphics and stored in HOLOS-UX and are thus CNC-
capable.

The measuring run is defined in several steps:

1. First define which contours points you wish to measure.

2. Define the surface elements which form the first edge.

3. Then define the surface elements which form the second edge.
4. Finally, define the parameters for the measuring run.

5. From the definitions entered, the scanning points of the program

are calculated, in which the actual normal can be determined
when scanning on the co-ordinate measuring device.

e

To define a measuring run, activate the <Contour line> function in
the <Define measuring run> menu.

Q A dialog window appears for defining the various parameters for the
contour point measurement:
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Function

Select

Select from...

fo...

Correction

Delete
selections

OK

Close

= HOLOS—-LEX

Define contour profile:

Select

Select from ... to...

= 0.0000
Y= =20.0000
= 0.0000
Correction Delete selections
oK Close Help “
Figure 7-27
Meaning

Mode for selecting contour points:
In this mode each contour point must be clicked on individually with
the left mouse button.

Mode for selecting a series of contour points:

First click on the start point, then the end point of the contour line. All
points located in between are taken into account during
measurement.

Removes the last selected contour point.
Removes all selected elements (contour points, edge elements).

Confirms the selected contour points.

You then pass to the next stage for defining the edges.
Terminates the definition of a measuring run.

When you have defined the parameters for the contour point
measurement, click on “OK”.
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.Q: A dialog window appears for defining the two edges, whose

Function

Select elements
for upper edge

Select elements
for lower edge

OK

Close

theoretical line of intersection forms the contour line:

e |

HOLOS—-UX

Define contour edge:

Select elements for upper edge

Selecte elements for lower edge

OK Close Help ||

Figure 7-28

Meaning

Mode for selecting the elements for the first edge:
The selected elements are displayed on the screen in color.

Mode for selecting elements for the second edge:
The selected elements are displayed on the screen in color.

Confirms the definition of the two edges.
You then pass to the next stage for defining the parameters for the
calculation of the scanned points.

Terminates the definition of a measuring run.

* When you have defined the edges, click on “OK”.

.Q: A dialog window appears for defining the parameters for calculation

HOLOS V1.6
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the probed points:
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= HOLOS—-UX
K—d 1_,|i d1= [5.0000 | Probe no. = 1
: * Iy * T
dEJ d2 = |[5.0000 | Probe no. = |1
ot
B Determine actual normal
0K Close Help
Figure 7-29
Function Meaning
di: The d1 value defines the distance of the scan points on the first
edge to the selected contour points.
d2: The d2 value defines the distance of the scan points on the
second edge to the selected contour points.
Probe no.: The number of the probe which is used to scan the points.

Determine actual
normal:

OK:
Close:

Switched on:

During scanning on the co-ordinate measuring device, the actual
normal on the surface in the preselected scan points is determined.
Switched off:

The normals in the preselected nominal contour points are used to
determine the deviation of the actual contour points.

Starts the function for calculating the scan points.

Terminates the definition of the measuring run.

l When you have defined the parameters for calculating the scan
points, click on “OK”.

Q The scan points are calculated and graphically displayed on the
screen.
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Figure 7-30
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Cases with only one contour point

If you have selected only one contour point to define a measuring
run, the projection plane must be preselected in which the contour
point measurement is defined.

A dialog window appears for defining the projection plane:

e |

HOLOS=-LX

Projection plane:

< ¥/Z plane

£ X/Z plane
‘ ¥ /¥ plane

OK

Close

Help

Figure 7-31

If, on the other hand, several contour points are selected for
calculating the scan points, then the scan points are always calculated
in the plane which lies vertically on the connecting vector of two
contour points which follow one another.
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Start measuring run

Evaluation

To start the defined measuring run proceed as normal.

When measuring contour points, all points on the first edge are
scanned, followed by those on the second edge.

In order to determine an actual contour point, both planes are
brought to the intersection which results from the measurement of
two scan points.

If the switch for determining the actual normals during the definition
of a measuring run was switched off, the planes are used which are
defined by the normal vectors of the calculated scan points.

The intersection line of the two planes is intersected by the plane in
which a selected contour point is located. 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.
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7.1.12 Corner points

Corner points are theoretical points which are defined by the
intersection of three surface pieces, which form a corner:

Figure 7-32

In order to determine a corner point, select three points on the
respective surface segments. The nominal corner point then results
from the intersection point of the three planes, which are extended
through the selected measured points.

During measurement the actual normal on the scanned surface is
determined for each of the scan points. The intersection of the three
determined planes defines the actual corner point.

The difference between the preselected nominal point and the
calculated actual point is calculated as the deviation and displayed on
the screen.

Definition of a measuring run
‘“* Select the <Corner point> function in the <Measuring run> menul.

.Q: A dialog window appears for defining the points on the three surface
segments, which form a corner:
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Function

Select
Delete

Display

Correction
OK

I=l| Corner Point

Select

Store

Delete

HHHH

Display
x= 8.1195
Y= 5.0477
£= 0.0000

| Correction |

[ Determine actual normal

| Close | | Help |

Figure 7-33

Meaning

Mode for selecting the three surface points which are used to

calculate a nominal corner point.

Removes all selected surface points.

Displays the surface points that have already been selected, if you

have deleted the content of the graphic screen with another

function.

Deletes the last selected surface point.

Starts calculation of the nominal corner point. The corner point is
stored as a measuring run and can be measured using the <Start

measuring run= function.

Figure 7-34

Corner point

Selected surface point
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7.1.13 Net points / Net sections

Net points or net sections are measured points which are scanned on
a defined grid on the workpiece.

LA

LER

L5

L4

128

L@

=]

a1k}
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EA FBE H8 B@ 1408 116 126 138 148 |15B 168 (78 1849 198 288 218

Figure 7-35

With HOLOS-UX you can define individual net points, net lines (net
sections) or net rasters.

i Start the <Net point/net section> function in the <Measure> -
<Define measuring run> menu and define the parameters for
generating a measuring run:
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=l| Netpoint/Net section

Metwork plane;

& +¥/Zplane = |‘Ilillj_ | D= |1Ij | Number =

< =¥/Z plane

<> +X{Z plane ¥= |1DE.I. | D= |1ﬁ | Number =
=X fZpl
¢ /2 plane £ I | DES I | Muanbar @

& +Xx/Y plane

< =X/ plane

[ oK |[close|| Heip |

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 postive 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 co-ordinates:

When the projection plane has been defined, the net co-ordinates are
entered.

Net co-ordinates can only be defined for the respective projection
plane (X/Y co-ordinates for the X/Y plane); the input mask for the
third co-ordinate is blocked.
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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.
‘“* The content of input mask D= is ignored.

‘“* Click on <OK=> with the left mouse button.

Y 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 co-ordinate 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.

L The measuring points for the net line are projected in the defined net
co-ordinates onto the workpiece and stored.

HOLOS V1.6 7-43



HOLOS-UX Operating Manual

Measurement of freeform surfaces

Definition of a net raster
A net raster is defined by the following parameters:

) Enter the net co-ordinate of the start point for the net raster.

) Enter the distance of the net co-ordinates for both section directions
of the net raster (D =).

* Enter the number of points for both section directions of the net
raster.

L The measured points for the net raster are projected in the defined
net co-ordinates onto the workpiece and stored.

7.1.14 Manual co-ordinate entry
Using the <Manual entry XYZ> function, measuring runs with
precisely defined co-ordinates can be generated.

; Start the <Manual entry XYZ> function in the <Measure>-<Define
measuring run= menul.

* Enter the co-ordinates of the point for which you wish to generate a
measured point.

= Measured points
X= 6.5
Y= 40.6
Z= 209
oK Close
Figure 7-37

) Click on <OK> with the left mouse button.
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If a measured point can be calculated on a surface for the preselected
co-ordinate, the measured point is accepted.

Prerequisite for measured point acceptance

A measured point can only be accepted if a surface is defined on the
preselected co-ordinate. The point on the input co-ordinate must
not exceed a minimum distance from the defined surface. This
minimum distance is defined via the system parameters (max.
distance during data import, see HOLOS Operating Manual
Chap.12.15).

If a measured point can be defined for the input co-ordinates, a
window appears in which the exact co-ordinates of the calculated
measured point are displayed.

= Measured points

Select

Store

I

Display

Delete

X= 56.5006
Y= 40.619
Z= 29.8737

| Correction |

I | Close | | Help “

Figure 7-38

The window is used as described in the graphic interactive definition
of measured points.

L see HOLOS Operating Manual Chap. 7.1.8.
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7.1.15 Line scan

Operation

Pl ww

7-46

With this function you can scan points on a line that you have

defined. This function is only available in conjunction with UMESS-
UX.

Select the <Line scan>= 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 will be displayed on the screen whilst it is being drawn.
Release the mouse button.

A window opens for defining the scanning parameters.

=l| Scanning

Scanning made

S (v R

& coeval e dependsal

Al Corvahreleerarce /-

Slen wiztn =

A Srinring spoered =

Tazal Cirzead as -
stedrun || cancel || Help |

Figure 7-39
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constant

Point recording during the scanning run takes place with a constant
point distance.

curvature dependent

Point recording during the scanning run takes place 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 measured point will be taken over.

The curvature tolerance describes the maximum chord error between
three recorded measured points in mm.

_______ °®
‘ +.— Curvature tolerance
@ [ o
1 1 VAR

Figure 7-40

step width

This parameter defines the distance of the recorded points for points
recording with constant distance.

For curvature dependent points recording, the maximum points
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 taken over when the specified distance is reached..

scanning speed

This parameter specifies the traversing speed of the coordinate
measuring device during the scanning run.
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target circle radius
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 traversing speed in order to
terminate the scanning run on reaching the target point.

start run
With the function <Start run> you start the scanning run with the
start and target points calculated beforehand, and the parameters
that have been defined.

cancel

With this function you cancel the entire process.

Enter the relevant values and select one of the functions.
N The corresponding function will be executed.
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7.1.16 Area scan

With this function you can scan and manage any defined area. This
function is only available in conjunction with UMESS-UX.

Operation

i Select the function <Scanning area>.

.Q: A window is opened to establish the required area.

= Scanning area

Define

Unselect

Correction

Store

Read

= 12.8668
Y= 16.4106
= 3.4005

|Calculate scanning Iinesl

Help “

1 | Close |

Figure 7-41

define

With the <Define> function you activate 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.
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12

deselect

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 must not - 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.

calculate scanning lines

2

7-50

To calculate scanning lines you must define further parameters.
Select the function <Calculate scanning lines>.

A window for the input of further parameters is opened.

= Scanning area

Projection plane:

O ¥/ Z plane
& XfZ plane
& X/ plane

Angle = FD.DD

Distance between lines = [2.0000

H| oKk ||cClose|| Help |

Figure 7-42
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Projection plane

The cutting plane for the area to be scanned is defined by a
projection plane and an angle in the projection plane. The scanning
or probing in the current start/target points is determined by the
normal vector of the corresponding point on the surface.

Angle
You use this parameter to define the location of the particular cutting
planes in the projection plane.

Distance between lines

The distance between lines defines the distance between the
individual scanning lines.

Enter the required parameter and confirm with <OK>.

.Q: Calculation and graphic display of the start/target points for the
subsequent scanning run is carried out.

Figure 7-43
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NOTE:
Observe the direction of the normal vectors in the actual
start/target points. If the orientation of a surface is not correctly
defined, they point in the wrong direction, which leads to collisions
when scanning or probing during the subsequent run.

.Q: Then the dialog window for defining the parameters for the scanning
run is displayed:

T I
=l| Scanning |

Scannlng mode |

< corstent

4 cuvaure dapendan:

Corvadu e balera e +- = FD-1DDD

Step wicth = F_S.DDDD |
Scanni-g spesd — Fﬁ.DDDD |
largat cirein ranlns I1 0.0000 |
1 Skarl run ] | caneel | | Help | 1
Figure 7-44

constant

Points recording during the scanning run takes place with a constant
points distance.

curvature dependent

Points recording during the scanning run takes place dependent on
the curvature change of the contour to be scanned.
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curvature tolerance

step width

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 taken over.

The curvature tolerance describes the maximum chord error between
three recorded measuring points in mm.

_______ :®
t +_— Curvature tolerance
—@ [ @—
) [ / 3

Figure 7-45

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 through this. If no curvature change in the
contour takes place within the specified area, a new measured point
will be taken over after reaching the specified distance.

scanningspeed

This parameter defines the traversing speed of the coordinate
measuring device during the scanning run.

target circle radius

start run

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 traversing speed in order to
terminate the scanning run on reaching the target point.

With the function <Start run> you start the scanning run with the
start and target points calculated beforehand, and the parameters
that have been defined.
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7.1.17

7.1.18

7-54

cancel
With this function you cancel the entire process.

‘“* Enter the relevant values and select one of the functions.
L The corresponding function will be executed.

Start last measuring run

With this function you start the last defined measuring run
immediately without any user queries beforehand.

Operation

‘“* Select the function <Define measuring run>-<Start measuring run>.

U The last defined measuring run will be started immediately without
any further queries.

Scanning according to nominal values

Scanning according to nominal values is a measuring procedure
which can only be used in conjunction with UMESS-UX and a
measuring probe system (measuring probe, VAST, LTP).

In principle any defined measuring run can be performed in HOLOS-
UX with the scanning according to nominal values method.

CAUTION

It should be noted that not all point distributions are suitable for this
method.
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Like a “normal” measuring procedure, scanning in accordance with
nominal values can be started in two ways:
1. In the <Measurement>-<Define measuring run>-<<Scanning

according to nominal values= menu. In this case the last defined
measuring run is started.

2. In the <Measurement>-<Scanning according to nominal values>
menu. In this case a selection of all stored measuring runs appeatrs.

When the function is called up, a dialog window appears for defining
the scanning parameters.

= Scanning

Scanning according to nominal values

|“‘ constant

‘G‘ curvature dependant

‘G‘ At notninal

Curvature tolerance +/— = rD1 aao
Step width = ¢1.0000
Scanning speed = :5.0000

I | oK ”-::an-::el” Help |

Figure 7-46

constant

The points are recorded during the scanning run with a constant
points distance.

curvature dependent

The points are recorded during the scanning run dependent upon the
curvature change of the contour to be scanned.
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at nominal value

The points are recorded during the scanning run at the nominal
value, i.e. for each defined nominal value a measuring point is
recorded. However, the measuring procedure can cause the
measuring points to be misaligned, so that the measured values do
not lie exactly in the position of the preselected nominal values.

curvature tolerance

The curvature tolerance for the scanned contour during curvature
dependent points recording is defined. If the tolerance is exceeded, a
new measured point is adopted.

see also Chap. 7.1.16.

step width

The distance of the recorded points during points recording with a
constant distance is defined.

During curvature dependent points recording the maximum points
distance is defined here. Provided that there is no curvature change in
the contour within the specified range, a new measured point is
adopted when the specified distance is reached.

scanning speed

The traversing speed of the co-ordinate measuring device during the
scanning run is defined.
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7.2 Start measuring run

With this function you select an already existing measuring run for
the active model.

Operation

e,

¢ wDW

Select the <Measurement>-<Start measuring run> function.
A window opens for selecting existing measuring runs.

Select the desired measuring runs.
L Selection window see Chap.1.8.5

The measuring runs will be started immediately, once you have
selected them and confirmed them with <OK>.

NOTE:

The points or surfaces of a measuring run will be processed in
the sequence in which they were 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,
get a graphical display of the measuring run with the function
<Display nominal values>.

NOTE:

Run the coordinate measuring device to a suitable starting
position before the start of a measuring run!
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7.3 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 with the
measuring software is_not cancelled with this function! It can be
cancelled with the cancel functions in the measuring software or
CADLINK.

v
® | Procedure when a collision occurs:
before you release the probe, first cancel all measuring runs with
the <Cancel measuring run> function !
7.4 Display nominal values

7-58

The <Display nominal values> function displays the defined
measuring runs graphically (each point as an arrow in the normal
direction). The function overlays all the available measuring runs for
the active model for selection.

L Selection window see Chap.1.8.5

With this function you can check before starting a measuring run that
you have actually made the correct selection.
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7.5 Simulate measuring run

You can simulate measuring runs on the screen using the <Simulate
measuring run= function.

; Select a measuring run that you wish to simulate on the screen.
Click on <Ok>.

.Q: The parameter input window is displayed:

= | Simulation

Geschwindigkeit || Yerrauschen

<> larigsarn O inx
& mittal O
O‘ schrell Omnz

[ Istdaten erzeugen

[ ok || hire |

Figure 7-47

* Define the parameters for the simulation.

Speed

You can use these options to control the traverse rate at which the
probe moves on the screen.

Generate actual data

If you require actual values in order to define the positions of the
graphic symbols for representing deviations on the screen, you can
use this option to generate actual values during the simulation. This
function is required for off line programming, for example..
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Receding

Select the axial directions in which the actual values generated are to
recede.

‘ Start the run with <OK>.
Q The measuring run is simulated on the screen by a traversing probe.

You can track the travel paths with the parameters set for scanning
path, clearance planes, etc. .

Figure 7-48
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8 Manual Probing

This chapter describes manual probing and also the functions <Patch
ident> and <Edge measurement>.

HOLOS branches, depending on the definition set up by program
CADLINK, to either the <Patch-ldent> or the <Edge measurement>
function. By means of the <Manual> function you can manage and
further process measured points obtained by manual probing.

8.1 Patch identification

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

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

Measuring record
Chromatic coordinates

Display values large

.:.I Palch ldentlflcatlon
[ stors pints || 3p best i |
| Delele palntz | | Measuring record |
[ Drspiay points || chromatic coordinates |
| Closa | | Hslp |

Figure 8-1
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8.1.1

Manual probing

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:

In a predetermined search area around the probing point a search
will be carried out for a patch of this model, upon which the
probing point is located ("Patch identification®). You make
adjustments to the search area via the parameter function <Patch-
ldent>.

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 overlayed immediately. You make adjustments to
how the deviation is represented via the parameter function
<Graphics>.

4. 0756 ]

{ 4=8.18p5[)

/7 4. 1631

Figure 8-2

In addition to the graphical representation of the deviation, a
window will be overlayed displaying the coordinates of the points
and its deviation relative to the tolerance range. If you manually
probe further points, their deviation will be displayed in the same
window and you will receive a complete deviation distribution.
(see Fig. 8-2).
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= Devimtion Distribution

Jpaestol2ianca 00900

~owesholzrancs —0.0500

<+> and <->
<Update>
<Delete points>

Sarizce: H=RFOOT7

23rk a0 tﬁ || - || + |

- —0.0023

- -0.0225

- 0.0153

Jinlzaee - 00274

| Clas= | |Llp-d.u'fc| | Delete |

Figure 8-3
Function
<Point no.>

Meaning

current point will be deleted

Manual probing

jump to a point by entering its number
move through points step-by-step

graphic representation will be re-built

NOTE:

If the number of measured points exceeds the width of the
window, the display starts from its starting place again. If you
really do need to display all of the values, you can however
lengthen the window horizontally.

You can store manually probed points afterwards and then execute
them as a CNC measuring run.
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8.1.2

8.1.3

8.1.4

8.1.5

Store probing points

With the function <Store probing points> you store on the hard disk,
all the points in the buffer that have been manually probed up until
now. In the process two files will be created:

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. The stored probing
points can be used for evaluation or utilized for a CNC measuring run.
If after the storing you probe further points, these will begin again
with point no.1 and they will, on being stored, be put in a new file.

Delete probing points

With the <Delete probing points> function you delete all probing
points that are currently held in the buffer. Probing points that are
stored in files will not de deleted.

Display measuring record

3D best fit

With the <Measuring record> function you 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=>.

L see Chap. 12.11

The construction of the measuring record is identical to that in menu
<Evaluation>.
L) seeChap.9.4

The function <3D best fit> 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.
9.3.
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8.1.6 Display deviation window

A window for the display of deviation distribution is automatically
overlayed during the manual probing of measured points. If you have
closed this window, you can re-diplay it by using this function key.

8.1.7 Display values large

If you have to work further away from your screen especially with
larger coordinate measuring devices, it is relativley difficult to make
out the measurement results on the screen.

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

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

X = 5.0000 -
Yy = 100000 [N
Z = 0.2000
D 0.2000

2]

Figure 8-4
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8.2 Edge measurement

The edge measurement 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 that form the directions will also be displayed.

—_ '
\ N Surface normal to point o
houndary curve af surface

d 2 stance
. A , [
lungenliv plany 7 Maliemalically

cescribed surface
! )
\

Boundary point of sarface

—_—
Frobing di-ecion

Pair: of contact

Actual edge

Nominal edge

O-thoegoenal on pont
on boundary curve

TangeAt o peint
on beundary curve

Figure 8-5
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Measuring sequence
1. Probing on the edge

2. Ascertaining the point on the surface's boundary curve

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

4. Probe radius correction in the direction of the perpendicular
to the point on the boundary curve

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

Function and operation

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

see Chap. 8.1.

= Edge measurement

Store points 3D best fit

Delete points Measuring record

Display points

Deviation window| [] Values large

Figure 8-6

Store points
With this function you store on the hard disk all the points in the
buffer that have been manually probed up until now. The stored
probing points can be used for evaluation or utilized for a CNC
measuring run. If after storing you probe further points, these will
begin again with point no.1 and they will, on being stored, be put in
a new file.
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Delete points
With this function you delete all probed points that are currently held
in the buffer.

Display points
With this function you can display all probed points on the screen, if
the screen content has been deleted by one of the graphics functions.

Deviation window

During manual probing of edge points a window appears
automatically for displaying the deviation distribution. If you have
closed this window, you can display it again by using this function
key.

Measuring record
With this function you create a measuring record that contains all
manually probed points and their deviations that are currently held in
the buffer.

Display values large

If you are working further away from your screen, you can display the
measuring results in magnified form by using the <Values large>
switch. This function is particularly useful with large co-ordinate
measuring devices.

¥ = 449389

Y 0.2194

Z = -0.1624 [ ]
D = -0.0621

Figure 8-7
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Manual probing

Prerequisite

Before you manually probe edge points, you must select the edge
measurement mode in the UMESS CADLINK option (MAN-MES key).

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

If the position of the co-ordinate axes is not correctly defined, then
HOLOS-UX will have an incorrect probing direction during manual
probing and will not be able to define the workpiece edge correctly.
When the first point has been probed, the deviation distribution
display window appears on the screen. The display and the functions
are identical to the deviation distribution display window in the
<Patch Ident> function.

see Chap. 8.1.

=l| Deviation distribution Cut

11— ;

Upper tolerance:
Lawer talerance: —0.1500

Elerment: HSRFOOOE
e 0]

Fw = 0.0000

Fy = =0

Fz = 0.0020
Distance = 0.0103

Close| |Update| [Delete] O “alues large

Figure 8-8
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8.3

8-10

Alignment

Operation:

)
&

i

»

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.

The workpiece alignment functions are only available if you have
previously probed alignment points. If there are no points, an error
message is displayed.

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.

Figure 8-9

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

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

Probe points on the workpiece whose positions you can identify on
the workpiece.
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Using the functions described below, you can assign these points
defined positions on the workpiece, and determine the alignment of
the workpiece on the coordinates measuring device.

After calculating the alignment, the transformation specification can
be transferred to CADLINK. The manually probed points are
transformed in this new coordinates system.

The newly defined coordinates system is now defined in UMESS.
Subsequent probes define points in the new coordinates system.

In order to preserve the new workpiece coordinates system
permanently, you must save it using the existing CADLINK or UMESS
workpiece coordinates system storage functions.

The main <Alignment> branches into the following functions:
Assign alignment points
Correction
Delete assignments
Delete alignment points
Calculate alignment

= Alighment

|Assign alignment puintsl

| Correction |

| Delete assignments |

| Delete alignment puintsl

| Calculate alignment |

Figure 8-10
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8.3.1

8-12

Assign alignment points

Bw

Dw

D w

With the function<<Assign Alignment points=> you assign manually
probed alignment points to a aposition 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 function <Assign alignment points>.

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

Select an 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.

Figure 8-11

The display of the normal alignment is also displayed on the selected
surface.

If the surface orientation is incorrectly defined, you must rotate the
orientation so that the probe radius correction can be correctly
calculated.
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After the assignment to a position on the workpiece surface, you go
again into the mode for selecting an alignment point and can
proceed with the next assignment.

Correction

With the function <Correction>, you delete the most recently
defined assignment of an alignment point to a position on the
workpiece surface.

Delete assignment
With the function <Delete assignment>, you delete all alignment
point assignments.

Delete alignment points

With the function <Delete alignment points>, you delete 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.

L see Chapter 12.1, “Graphic display parameters”

Calculate alignment

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

The definition of the degree of freedom for the coordinates system
best fit can be carried out via the 3D best fit parameters.

L see Chapter 8.1.5, “3D best fit”

For a complete best fit, in which all degrees of freedom (i.e.
translatory and rotatory) are to be taken into account, you must
define at least three alignment points.
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8-14

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

If you carry out the calculation with less than three points, only the
translatory portions are taken into account for the calculation.

A message is displayed on screen, that the rotatory portion was not
taken into account.

= HOLOS-UX — Info

3
E, Ma. of points < 3: Rotation locked

Ok

Figure 8-12

After the calculation, a window appears in which the results of the
calculation are displayed.

=| HOLOS—UX — Editor
HOLOS - 30 Best fit

Nao. of fitted points =4

Rotation angle:

Hixy = B.287

Hiyr = -15.943

Hizy = -1.846
Translation wectaor:

Tix) = -13.6138

Tiyy = 1.76@83

Tiz) = -45.325908

Standard deviation= @.HBAA

Printer output

o ]|

Figure 8-13

To transfer the transformation specification and the definition of the
new workpiece coordinates system into UMESS, you must answer
<YES=> to the query about the transfer of the transformation matrix.
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NOTE:
When doing this, ensure that the connection to the UMESS
option CADLINK is active, since after sending the
transformation matrix the alignment points are already
transformed in the workpiece coordinates system.

= HOLOS=L1X

Transfer transformation matrix for W—position correction ¥

Figure 8-14
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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:

Actual data
Sections

3D best fit
Measuring record

Distance calculation

9.1 Evaluate actual data

The function <Actual data> has one of its branches leading to the
subfunction <Evaluation>. With the function <Evaluation> the
deviations of the actual data on the nominal surfaces will be
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 parameter function <Graphics>.
L) seeChap.12.1

The following representations are possible:
numerical
vectorial
with colored symbol

with colored markings

In the evaluation the measuring record will be created.
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Operation

B w Bk w

9-2

First of all select the deviation representation via the parameter
function <Graphics>.

Invoke the function <Evaluation> - <Actual data> - <Evaluation>.

A window is opened for the selection of existing actual data
(= measuring runs).

Select the actual data.
| Selection window, see Chap. 1.8.5

The data will be evaluated and the result then displayed on the
screen.

AV EXTIEIR

Figure 9-1: Deviation representation with symbols

V26



HOLOS-UX Operating Manual

9.11

HOLOS V1.6

Evaluation of measuring runs

Actual data as chromatic coordinates

For the 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 will be colored
with a colored "marking*.

This type of evaluation can be utilized

in the raster and grid measuring runs (here the measured patches
will be completely colored)

for several manual probing points (here a convex envelope will be
formed around the points and the enclosed surface then colored).

Background information

In order to color the entire surface, the program needs in addition to
the information about the probing points, other information about
the interspaces. From among the necessary 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.

Figure 9-2

First of all the points will be joined by a so-called triangular meshing.
The closeness of the triangular meshing depends on the nesting
depth, which you can define yourself.
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Nesting depth 1: a triangle will be subdivided into four further
triangles.

Figure 9-3

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 will now be 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.
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- Y 0.E288 mm
l:lfﬁ.BEBZ mm - @.8208 mm

t —B.-5288 mm

Upper tolerance = 0.0200 mm
Lower tolerance = -0.0200 mm

Figure 9-4
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Operation

%
%
=2

i

i

S

Using the parameter function <Graphics=, first of all select whether
the chromatic representation is to be filled or not.

Invoke the function <Evaluation> - <Actual data> - <chromatic
coordinates=.

A window is opened with the existing actual data(= measuring runs).
Similarly, a window is opened for entry of the nesting depth.

=-| Chromalic coardinates

Nesling deplh =

[ ok || |Heln |

Figure 9-5

First of all enter the nesting depth (max. value of 5). The entry does
not need to be confirmed. Because of this the window remains open,
and you can quickly execute the function again with a different value.

Select the actual data.
| Selection window, see Chap. 1.8.5

The data will be evaluated and displayed on the screen in color.
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9.2 Evaluation of sections
HOLOS-UX supports the Zeiss curve measuring program KUM, by
making available possibilities for the evaluation of sections.

In principle sections will be 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

Figure 9-6

Since the generation of nominal values in HOLOS-UX is, in terms of
design, not generally aimed at sections or curves, you must for the
moment define sections via the measured actual values.

921 Definition of sections

A precondition for the definition of sections is a preceding evaluation
of the actual values, i.e. evaluated actual values must be displayed on
the screen. You define the section in an interactive-graphic way by
selecting the actual values.
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Operation

2|
2|

define / from...

9-8

Select the function <Evaluation>-<Section>.
A window is opened.
Select <Define>.

A dialog window is opened for organizing the section.

=| Seetlans

| defing / Tram... [o...

| define / select

| Store

| Oisplay

| Oelele

| Clage | | Help |

Figure 9-7

to...

Using this function you define sections from actual values that are
positioned one behind the other. In the evaluation of measured
values these will be 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
will be taken over for the section. Values that have been taken over
will be designated by a circle.
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define / select

store

display

Evaluation of measuring runs

2. selected

Deviation arrow \1. selected point

Figure 9-8

With this function you select individual points for the definition of a
section. At the same time a counter will be initialized, i.e. After that
you can begin with the definition of a new section at any given time.

The function <Store> takes care of the storage of sectionsin a file.
The sections will be filed with consecutive numbering (sectionl,
section2, ...) in the current workpiece directory.

With various this function the last defined section together with the
parameters for section representation will be displayed on the screen.
In contrast to the representation of sections described further on, here
objects such as surfaces, curves and actual values etc. visible on the
screen, will not be masked out. The representation of the section will
be superimposed on the current graphical representation.
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9.2.2

9-10

delete

After activating this function the dialog window appears for the
deleting of existing sections from the current workpiece directory.
The delete process is analogous to the other available delete
functions.

L see Chap. 4.3

Evaluation and graphic representation of sections

Operation

BwBbw

With this function you select existing sections and display them on
the screen. The representation of the sectiontakes place with the
parameters that were set up for the representation of the section.
L Setting up the parameters see Chap. 12.15

Select the function <Evaluation>-<Section><Evaluate>.

A window is opened for the selection of existing sections.
Select the desired sections and confirm with <OK>.

The sections will be displayed on the screen.
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9.3 Execute 13D best fit

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-UX generates a
transformation rule, that improves on the original alignment (=
workpiece position, workpiece correction system ).

The result of the best fit will be displayed in a window. Rotation
angle, translation vector and standard deviation will be 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
ahead, since it is not possible to carry out probings in this case.
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Operation
Example: the actual values already exist.

Using the parameter function <3D best fit> first of all define the
degree of freedom for the best fit.
L see Chap. 12-11

Invoke the function <3D best fit>= in menu <Evaluation> .
A selection window is opened with the existing actual data.

Select the actual values and click on <OK=.

DwbDw

The best fit will be carried out and the result displayed in a window.

=| HOLOS-UX — Editor
I HOLOS5-20 Best fit
Nc. of ftted pair:s = s o]
Hematlan ang &:
Hix) = -A.AA1
Hiy! = @.06a
Hiz} = -@.0@81
Tronskalion vas e
Tixl = A.ALZZ
Tiy! = -A.8863
Tiz} = -A.A131

Slandard devisdion - BBS7S

[ oK H Printer sutput ]

Figure 9-9

; 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.

.Q: The program queries whether or not to "transfer transformation matrix
for W-position correction?".
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= HOLOS-UX

Transker transformation malbrix for W-pasition correclion?

Figure 9-10

; Only answer the question with <Yes>, if you want a correction to the
stored workpiece positioning system.

S

When you reply with <Yes> a further question follows.

HOLOS-UX

Transform actual data inta neéw W-Pos?

Figure 9-11

* Only answer the question with <Yes>, if you want a correction to the
actual data.

Q> The data will be transformed.

9.3.1 3D best fit with weighting

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 provide greater influence
on the best fit result.

Prerequisite
Before defining the points of a weighted 3D best fit, the actual
values must be evaluated.
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Operation
i Evaluate the actual values.

‘Q: The deviations are displayed on the screen.

Figure 9-12

l Select the function <3D best fit=-<3D best fit with selected actual
values>= in the <Evaluation> menu.

Evaluation Macro Digitize Milling Parameter Objects

= IEvaIuatiun Tear—of

Hctual data -
Sections -

Regular geometry -

3D best fit -

= 3D best fit Tear—off

Measuringrecord || o ieh actual file

Distance Fit with selected actual values

Figure 9-13

Q: 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.
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) 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.

.Q: After the first value has been selected, a dialog window appears, in
which you can obtain information about the selected points:

= HOLOS-LEX

I Select I
| Unselect |

Pno.: 4

= 36.0450
Y= —13.8487
£= 0.1994
G= 1

Correction

Paint list
Execute
Close Help “
Figure 9-14
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 Co-ordinates 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:
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=| HOLOS—UX — Editor

ED Fit: Selected actual walues

Pt A= Ay Az keight
1 36. B665 -17.3531 a. 1671 =2
z 34. 1426 -15.37748 @a. 1831 3
3 34. 1263 -17.3385 a.1212 1
4 32. 1568 -17.8573 @.1888 1
5 32. HEB35 -15. 8334 A. 1464 1

=
0K || Printer output
Figure 9-15
Execute Execute the 3D best fit with the selected values. To do this, at

least four different points must be selected.

Q The result of the best fit is displayed on the screen:

=| HOLOS—UX — Editor
I HOLOS - 30 Best fit
No. of fitted points =5

Rotation angle:

MWixy = 1.787

Higy = 1.297

KHizy = @A.867
Translation wvector:

Tix) = —@A.BABY

Tiy} = -@.8133

Tiz) = -@.3117

Standard deviation= B.8136

0K || Printer output |
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Figure 9-16

Confirm the result with “Ok”.

B w

A query appears, asking whether the result of the 3D best fit is to be
transferred to the UMESS measuring software:

HOLOS-UX

Transfer transformation mabrix for W-pasition correclion?

Figure 9-17

* 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>.

L 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 storing the W-position in UMESS
and/or CADLINK to permanently store the new workpiece position
system.

HOLOS V1.6 9-17



HOLOS-UX Operating Manual

Evaluation of measuring runs

9.4 Display measuring record
In the evaluation of actual data a measuring record will be created.
Depending on the setting in the parameter function <Measuring
Record - Output=> this will be output on the screen, the printer or to a
file. If you have set up for the output to go to the screen, the record
will be output via the function <Measuring record> described here.

NOTE:
It is always the record of the actual data which you last evaluated
that is displayed. A selection is not possible.

Record layout

=l| HOLOS=UX — Editor i

-
I

FCICE - Veaz e el d

We kalzaz rarz : Kotf ligel
Pl No. : 1
rdar mmee- : A5 15,4711
Ly Avialear : Hao lometric T}bﬁo‘lﬁg_ies gmbH
Cpreal: H kleindienst
Mian-erk H
Dale : 23.85. 1335
Jppesto caree : B.B2680 mm
awr Wcraree @ -B.E288  mm

Y

Z
=rr. A A Z F F)g/_l"z_ P-.")?r.l:n:r

1 12BC55A5 -817.1174 457.8275% A.683% 8.68786 -0.8873  -B.@731
26.9463 -517.1368  457.8348

2 147.3433 -811.3385% D@7.3549 -0.0832 -8.8338 A.8241 8.8466
1473465 -911.2337  S@7.3308

3 155.7514 -8A2.553@ 542.1315 @.8852 @.68715 -68.8257 -@.8762
155.7462 -8AZ.63A5  542.1575

Savlard veviativi - A.B653 minil) = -A.8731 wax(2) = A.B466

\ 4

| QK || Frinter outaut |

Figure 9-18

(1)  Create the record head using the parameter function
<Record head>.
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The first line contains point number, coordinates of the actual
points, deviation vector in Cartesian coordinates and distance
of the actual point to the nominal point. The sign of the
distance relates to the normal direction of the surface:
positive sign = too much material,
negative sign = too little material.

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 on the
surface.

At the end of the measuring record there is the standard
deviation together with the greatest and smallest deviations.

First of all, with parameter function <Measuring Record - Output>
select "Output to terminal®.

Then evaluate the desired actual data using one of the evaluation
functions.

Invoke the function <Measuring record=>.

The record of the last evaluation will be overlayed. From this point on
you can also output it to the printer.
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9.5 Distance calculation

* Select the <Distance> function in the <Evaluation> menu.

.Q: The selection window for the different distance calculations is
displayed:

= Distance calculation

Point —> Point

Model — > selected point

Model == CAD point

Model —> Digitizing point

Model == Scan point

Point filter:

Close Help

Figure 9-19

Point -> point
Distances between points are calculated.
All points that can be displayed in HOLOS-UX or points on the
workpiece surface can be selected for this purpose.
l Click on the function <Point -> point>
l Click on the first point and then on the second.

.Q: 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 function <Model -> selected point>.
‘“* Click on a point.

Q The distance between the point and the workpiece surface is
calculated and displayed on the screen.

L 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 the points for the calculation, enter a
value in the point filter input field.

‘“* Click on the function <Model -> CAD point>.

.Q: The distance between the CAD points and the workpiece surface is
calculated and displayed on the screen.

L The results of the distance calculation is output in the measuring
record.
Model -> digitizing point
The distance between the digitizing point and the workpiece surface

is calculated. If you do not wish to use all the points for the
calculation, enter a value in the point filter input field.

‘“* Click on the function <Model -> digitizing point=>.

.Q: The distance between the digitizing points and the workpiece surface
is calculated and displayed on the screen.

& The results of the distance calculation are output in the measuring
record.
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Model -> scan point

Point filter

The distance between the points of scanning lines and the workpiece
surface is calculated.

If you do not wish to use all the points for the calculation, enter a
value in the point filter input field.

Click on the function <Model -> scan point>.

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, digitizing 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 Macro Programming

This chapter deals with the programming and management of macro
sequences.

Basic principles
Until now you could define various actions in HOLOS-UX. For
example:

Generation of measuring runs
Carrying out a 3D fit with measured data
Evaluation of measured data

Outputting graphical and numerical measuring records etc.
Macros can be run directly from the HOLOS-UX user interface.

In connection with the UMESS-UNIX measuring software HOLOS
macros can accepted by the CNC programming in CNC runs and
started directly from a CNC run.

The <Macro> function in the menu bar is divided into the following
sub-functions:

Macro recording
Macro sequence
Display macro

Delete macro
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Programming macros

In macro programming, certain specified actions, which you, as you
did up to now, define interactively graphically via the HOLOS user
interface, are combined together in macro runs.

In macro programming, however, not all actions are recorded, but
only those which are relevant to the execution and the
documentation of a measuring run.

In particular, these are:

Starting measuring runs

Carrying out a 3D fit

Carrying out evaluations

Outputting measuring records to a printer or record file

Outputting graphical measuring records to a plotter or as a
graphics dump

Deletion of graphic content

You can program new macros or extend already existing macros. The
facility for macro editing (changing, correcting, inserting and deleting
programmed functions) is not contained in this version.

Macro programming is carried out using the functions in the <Macro
recording> submenu:

Program macro
Program and run macro
Extend macro

Extend and run macro

End macro recording

The <Program macro> and <Program and run macro=> or <Extend
macro> and <Extend and run macro> functions differ in that
measuring runs, started during macro recording, are not sent to the
measuring software, but are only accepted in the macro run.
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Be aware, principally, that all parameters relevant to the execution of
the function in question must be defined before a function is
programmed, since they are stored with the function in question.

Which parameters are to be stored (i.e. the parameters which you
must define) are documented with the particular function in this
chapter.

If you have activated a function for macro programming, the macro
function bar which you use for programming various functions will be
displayed above the status line:

| . |

|Prugram evaluatiunl |Prugram graphics dumpl

| Program 3D fit | |Prugram plotter uutputl

Select: SIMGLE

1

Figure 10-1

In addition, a message that you have switched on the macro
programming is displayed:

Macro programming active

Figure 10-2

So long as both these elements are visible in the user interface, the
recording of macro functions is activated.

After the end of macro recording, the two elements are no longer
displayed.

NOTE:
Various functions can only be carried out when macro
recording is deactivated (start macro run, program macro).
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10.1.1 Programming a new macro

Programming a new macro is carried out using the <Program
macro> or <Program and run macro= function.

NOTE:
If you carry out the programming at a workplace where no
coordinate measuring device is connected: select mainly the
<Program macro> function, since measuring runs cannot be
sent to the UMESS measuring software.

Click on the <Program macro> function.

Dw

A dialog window opens for the entry of a filename under which your
macro is to be stored on the hard disk.

= Macro recording

Mame of macro =

Ma-::ru‘!:

oK Close Help

Figure 10-3

* Enter the desired macro name in the text field supplied for this
purpose and confirm the entry with <OK>.
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If a macro file already exists with the entered name, you will be
notified of this:

= HOLOS—-LX

Macrol: Macro already exists
Overwrite macro 7

Yes Mo

Figure 10-4

If you answer the query with <Yes>, the existing macro file will be
overwritten. The contents of the old file is therefore deleted.

If you do not want to overwrite the existing macro file, cancel the
action with <No>. You will then be prompted to enter a new
filename.

‘Q’ After you have entered the filename for the macro to be
programmed, you are prompted to enter a comment:

=| HOLOS—-UX

Comment:

This iz a comment for macro programming

define macro for measurement of KUEE_H

Figure 10-5

i Enter the desired text and confirm with <OK=>.
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Comments are stored together with the programmed macro data and
form the documentation of a macro. Any length of text can be
entered as a comment.

The name of the macro does not need to be documented in the
comment, since this is 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 for your macro run, confirm
the comment entry with <OK> with an empty comment field.

HOLOS-UX is now ready to record a macro. All actions relevant to the
processing and documentation of a measuring run will be accepted
in the macro.

Programming measuring runs

The programming of measuring runs is carried out by starting the
appropriate measuring run.

Proceed as follows:
1. Define a measuring run: define measuring run ...
2. Store the measuring run (if it is not stored automatically)

3. Start the measuring run by selecting the appropriate measuring
run or by clicking on the <Start measuring run> function in the
<Define measuring run>= submenu.

Grid

Line ko
Planefworkpiece intersection b
Raster ko

Measured points
This function starts the most
recently defined measuring run.

CAD points

0.5 points Eo
Parallel curve 9/

Start measuring run /

Figure 10-6
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If you have started the macro recording with the <Program and run
macro> function, the measuring run will be recorded and processed
immediately.

Measuring run parameters

The values defined in the dialog page for the measuring run
parameters are accepted for each programmed measuring run. These
parameters must therefore be defined before the start of a
measuring run.

NOTE:

The definition of clearance planes for automatic detour
generation cannot take place during the macro programming
via the dialog page for the measuring run parameters.

HOLOS-UX has been expanded by another function for this purpose.

If you define clearance planes using this dialog page, only one
position before and after a measuring run is preset in the clearance
plane in question.

If you want to work without clearance planes, you can activate the
<No clearance planes> switch in the measuring run parameters
dialog page.

L0  seeChap. 124
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10.1.4  Clearance planes

You can define clearance planes graphically interactively when macro
programming. After clicking on the functions for recording a macro,
the clearance planes defined for a workpiece are therefore displayed
graphically on the screen.

Clearance plane

Tags for selecting a
clearance plane

Figure 10-7

‘“) Select a clearance plane by clicking on its tag.

.Q: The currently active clearance plane is displayed in green, and the
remaining clearance planes are red.

NOTE:
If you are working with these clearance planes during macro
programming, the detours from one measuring run to the
next are automatically generated by HOLOS-UX via the
clearance planes. Ensure that the appropriate clearance plane
is defined for each measuring run.
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If you have not defined a valid clearance plane for the automatic
detour generation (e.g. if you define a clearance plane manually via
the dialog page for the measuring run parameters), HOLOS will advise
you of this:

= HOLOS—UX — Warning

% Ma valid clearance plane defined

Ok

Figure 10-8

The definition of clearance planes themselves is done via a dialog
page in the menu for the parameters (<Clearance planes> function).
L) see Chap.12.4

=| HOLOS-UX

Sicherheitsebenen:

= Y¥Z=Ebene O aktiv Offset =2 O
+ ¥Z—Ebene O aktiv Offset +: O
= XZ=Fbene [] aktiv Offset =Y: O
+XZ~Ebene [ aktiv Offset +¥: O
= XY —Ebene O aktiv Offset —Z: O
+ XY¥—Ebene O aktiv Offset +2: O Hauptebene
ok || mie |
Figure 10-9

Offset

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
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Activating/deactivating clearance planes

If you wish to prevent the unintentional selection of a clearance plane
which cannot be achieved in a measuring run (e.g. the clamping
surface of a workpiece), switch this clearance plane off.

The above details have the following meaning:

-YZ-plane YZ-plane in the direction of the neg. X-axis (left)
+YZ-plane YZ-plane in the direction of the pos. X-axis (right)
-XZ-plane XZ-plane in the direction of the neg. Y-axis (front)
+XZ-plane XZ-plane in the direction of the pos. Y-axis (back)
-XY-plane XY-plane in the direction of the neg. Z-axis (down)
+XY-plane XY-plane in the direction of the pos. Z-axis (up)

You switch a clearance plane of by clicking on the <Active> switch.
The switch concerned then assumes the <Not active> value.

NOTE:
An inactive clearance plane will no longer be displayed on the
screen and can thus no longer be selected. It will then no
longer referenced in the generation of detours.

You can switch off the display of clearance planes in the dialog page
for graphic display in the right-hand function bar of the screen.
L seeChap. 3.1

Principal plane

A principal plane always defines that clearance plane via which the
detour will be generated, if parallel clearance planes are defined for
two successive clearance planes.
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Clearance plane

Measuring run 1 Principal plane

Generated
detour

Clearance plane
Measurina run 2

Figure 10-10

You define a principal plane by activating the switch behind the
appropriate clearance plane.

The detour between two parallel clearance planes is always
generated via the principal plane.
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10-12

Switch off programmed detours

Detours generated by HOLOS during the macro programming can be
switched off during a macro run.

To do this, call up the <Macro run> function in the dialog page for
the macro parameters in the <Parameters> menu before the start of
a macro run, and switch off the execution of the programmed
detours.

= Macro run parameter

B Execute programmed detours

[ ok || Hep

Figure 10-11

The following procedure is recommended for the programming of
measuring runs with automatic detour generation:

Generate measuring run 1

Define measuring run parameters
Select clearance plane

Define principal 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 2

©COoNO ThwWNE

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....

Should the parameters (measuring run parameters, clearance plane)
between successive measuring runs not change, the corresponding
step can be dropped.
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Programming a 3D fit

Operation

The programming of a 3D fit during the macro recording differs from
the previous procedure.

A programmed 3D fit can only be carried out with data created
during a macro run. The execution of a fit via the <Evaluation>
menu is therefore not recorded during the macro programming.

For programming functions which are not activated in the usual
manner, a function bar appears above the status line after activation
of macro programming:

Program evaluation| | Program graphics dump

Program 3D fit Program plotter output

Select this button to program a 3D fit

Figure 10-12

The programming of a 3D fit during macro recording can only be
done using the <Program 3D fit> function in this field.

Data for the fit

The actual values created after a programmed measurement are
stored in an internal buffer during the macro run. If you now program
a 3D fit, all previously measured data will be used for the 3D fit in the
macro run to calculate a correction matrix.

In the macro run, the correction matrix is passed immediately to the
UMESS measuring software and alters the previously defined
coordinate system.

For this it is necessary to program DAW 1713 (create workpiece co-
ordinate system from control co-ordinate system) in the UMESS-CNC
run after the 3D fit.

10-13



HOLOS-UX Operating Manual

Macro programming

The new W position system is not, however, stored in UMESS and is
only active during the continuous UMESS session. If you want to store
the new W position system, you must either program it in the CNC
run or carry it out manually.

NOTE:
A further fit with the same data cannot be carried out.

NOTE:

Be aware here also, that the parameters for the fit must be
defined pbefore programming the fit.

10.1.6 Programming an evaluation

Evaluations during a macro run can be documented in various ways.
The evaluation of a measuring run mainly rakes place directly after
the carrying out of the measurement output in question. That is to
say, the deviations are determined, displayed on the screen with the

specified parameters and, if defined, the measuring record will be
output to a printer or a record file.

If you want to evaluate and document several measuring runs

individually, the evaluation is not directly programmed in the macro
programming.

Define the output device for the measuring record for the measuring
run in question:

no output
output to printer

output to record file
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The measuring record will then be output to the defined unit during
the evaluation in the macro run.

For graphic measuring run output program the graphics output using
the particular button of the macro programming functions:

|Prugram evaluatiunl |Prugram graphics dumpl

| Program 3D fit | |Prugram plotter uutputl

Figure 10-13
The programming of the graphics output should take place
immediately after the programming of the measuring run.

The graphics output takes place in the view which is brought up on
the screen at the time when the graphic output is programmed.

Then program a “Clear graphics” by pressing the appropriate button
in the graphics function bar on the right-hand edge of the screen.

| Reset ||Hefresh|| Clear |

Figure 10-14

The contents of the graphics display created in the evaluation is
thereupon deleted, and you have a “clean” screen for the next
evaluation.

Using the macro function <Program evaluation> you can program a
total evaluation.

|Prugram evaluatiunl |Prugram graphics dumpl

| Program 3D fit | |Prugram plotter uutputl

Figure 10-15
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Programmed evaluation data

The actual values created after a programmed measurement are
stored in an internal buffer during the macro run. If you program an
evaluation now, all previously measured data is evaluated collectively

in the macro run, output to the measuring record and displayed
graphically.

Click on the <Program evaluation> function.

.Q: A dialog window appears, in which you define how the measuring
record is to be output:

= HOLOS—-LE

Measuring record outp

4 No measuring record output
&> Output to printer
<> Output to record file

Figure 10-16

No measuring record output

If you activate this switch, no output of the measuring record takes
place during the macro run.

Output to printer

If you activate this switch, output of the measuring record to the
specified printer takes place during the macro run.

Output to record file

If you activate this switch, the measuring record in the macro run is
stored in a record file. In the macro run, it is not possible to define the
name of a record file yourself. The name of a record file is therefore
composed of the name of the relevant macro and a serial number.
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* Select the desired option and confirm with <OK>.

To output the graphic display, proceed as described above by
programming the relevant output function immediately after
programming the evaluation. Here also, the output of the graphic
display takes place in the view which was brought up on screen at the
time of programming.

After carrying out a programmed evaluation, the internal data buffer
is cleared, and therefore a total evaluation can only be programmed
once.

10.1.7 Programming graphic outputs
Two types of graphic measuring records can be created in HOLOS-UX:
Graphics dump (PCL format)
or

Plotter output (HPGL format).

Program the output of a graphic measuring record either, as was
previously usual, by clicking on the appropriate function <Graphics
dump=> or <Plotter> in the graphics menu bar on the right-hand
edge of the screen, or via the macro function bar:

|Prugram evaluatiunl |Prugram graphics dumpl

| Program 3D fit | |Prugram plotter uutputl

Figure 10-17

If the programming is done via the macro function bar, the output
will only be programmed, but not carried out.

In the other case, the graphics output will be recorded for the macro
run, and carried out immediately.
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Programming a graphics dump

NOTE:
Set the required view before programming the graphics
output (zoom, rotation etc.), since these settings will be
stored in the macro file together with the output.

Click on the <Program graphics dump=> function.

.Q: A window opens for defining the parameters for the output:

= Graphics printer

Background || Image size
B invers ’ Ad
£ A3l
{[ ok ][ Close “
Figure 10-18

‘ Select the required values and confirm with <OK=>.

Frames are not normally created with the record data in the output of
a graphics dump during the macro run.

If you also want to output this frame during a macro run, you must
carry out the output of the frame before programming the graphics
output (<Screen> function in the graphics functions).

Programming a plotter output

‘ Click on the <Program plotter output> function with the left mouse
button.

.Q: A window for defining the output parameters opens:
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= HOLOS—-L

Image size

& 21

& A3
{[ ok |[ Close “
Figure 10-19

* Select the required values and confirm with <OK=>.

In the plotter output, the frame for the graphic measuring record is
created automatically, and must not be explicitly displayed.

10.1.8 End macro recording
After programming or recording all the functions for carrying out a
specific measuring run, you must end macro recording.

* To do this, click on the <End macro recording> function in the
<Macro recording= menu.

.Q: After macro recording is ended, the macro function bar and the
“Macro programming active” message in the lower bar are removed.

NOTE:
To start a macro or to program another macro, macro
recording must in any case be finished, since otherwise the
appropriate function cannot be carried out.
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10.1.9 Extending a macro

Using the functions for extending a macro, you can extend an
existing macro after macro recording is finished.

* Click on the function for extending a macro.

.Q: A list of all macros defined for the model or for a group appears.

= HOLOS—-LX

Extend macro:

Macrol
Macro2
Macro3
Macrod

| oK ”Update” Close |

Figure 10-20

‘ Select the appropriate macro. After confirming with <OK> you can
start extending the macro.

10.1.10 Parameters in macro programming

In programming macro functions the parameters which are necessary
for carrying out a specific function are stored together with each
function. These parameters must therefore be defined before the
function in question is programmed.

The following parameters are stored with the respective functions:
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The following parameters are stored with a programmed measuring
run:

Evaluation

Macro programming

Output device for measuring records
Scanning path before probing
Scanning path after probing
Correction value for offset correction
Clearance plane

Height of clearance plane

Clearance plane after each plane
Probe

Upper tolerance value

Lower tolerance value

The following parameters are stored with a programmed evaluation:

Parameter record head
Job number

Customer

Checker

Part No.

Workpiece name
Comments

Parameters for the graphic display
Camera setting (zoom, rotation etc.)
Rendering (On/Off)  only with HOLOS-UX on HP Series 700
Display of deviations
Vectorial
Marking
Icon
Numerical
Magnification factor

Lower tolerance value

Upper tolerance value
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10-22

3D fit

The following parameters are stored with a programmed 3D fit:

Graphics output

Degree of freedom for the 3D fit
Translation in X

Translation in Y

Translation in Z

Rotation around X

Rotation around Y

Rotation around Z

The following parameters are stored with a programmed graphics
output:

Output type (graphics dump/plotter output)
Display frames (for graphics dump)

Paper size (A4/A3)

inverse display (for graphics dump)

Parameter record head
Job number

Customer

Checker

Part No.

Workpiece nhame
Comments

Parameters for the graphic display
Camera setting (zoom, rotation etc.)
Rendering (On/Off)  only with HOLOS-UX on HP Series 700
Display of deviations
Vectorial
Marking
Icon
Numerical
Magnification factor

Lower tolerance value
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- Upper tolerance value
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10.2 Starting macros

‘ Select the <Start macro> function in the <Macro run> menu.

.Q: A list of all available macros for the model or a group appears:

= HOLOS—-LX

Start macro:

Macrol
Macro2
Macro3
Macrod

| oK ”Update” Close |

Figure 10-21

Select the macro and start the appropriate macro run with <OK>.

During a macro run the HOLOS-UX user interface is locked. No further
actions can be carried out until the macro has finished executing.
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Programming macros in UMESS CNC runs

HOLOS macros can be integrated into UMESS-UX software CNC runs.
Prerequisite is a UMESS version from
UMESS 7.70 on.

To program a macro in a UMESS CNC run the following steps must be
carried out:

1. Start the PROG mode for the UMESS CNC programming.
L see user manual for CNC programming in UMESS

2. Program your CNC run as usual.
. Program a HOLOS macro:
. In PROG mode call up the CADLINK option (DAW 2000).

. After the CADLINK screen page appears, activate the <Program
macro (CNC PROG-=>CADLINK)>function in the <Macro run>
menu in the HOLOS user interface.

g h~ W

.Q: A list of all available macro runs for the appropriate model or for a
group appears:

= HOLOS=Lx
Program macro {CADLINK) :

Macrol
Macro2
Macro3
Macrod

| oK ”Update” Close |

Figure 10-22

i Select the appropriate macro and confirm with <OK=>.

N The appropriate macro run is passed to the UMESS option CADLINK
and is programmed for the CNC run.
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‘“* Exit CADLINK (<back>) and continue in the CNC programming.

If, during CNC programming in UMESS, you want not only to
program the macro in question, but also to execute it, you must carry
out the <Start macro> function in the <Macro run> menu (see
above).

The appropriate macro will then be 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
a possibly active group will also be stored.

In this way you can program macros of various groups of a model and
macros of various models in a UMESS CNC run.

If you start a HOLOS macro in a CNC run, HOLOS automatically loads
the appropriate model and a possibly defined group. HOLOS must
consequently already be started when you start a UMESS CNC run.

10.4 Macro runs with UMESS 300 / UMESS 1000

The CNC programming of HOLOS macros in the UMESS measuring
software is only possible with UMESS-UX.

CNC programming of HOLOS macros is not possible with the other
Carl Zeiss measuring software packages. Macros can, however, be
started and executed from the HOLOS-UX user interface.
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10.5 Display macro run

You use this function to display the contents of programmed macros.
* Click on the <Display macro> function in the <Macro> menu.

.Q: A list of all available macro runs for the appropriate model or for a
group appears:

= HOLOS—-LX

Display macro

Macrol
Macro2
Macro3
Macrod

| oK ”Update” Close |

Figure 10-23

Select the macro and confirm with <OK=>.

Bw

The steps to be executed in the corresponding macro run are
displayed in a screen window.
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Example:

10-28

here you will find information about the

. macro name and date of creation
]"'Il: ra? Mazrat

the comment entered by you is in
this location
Exenpla macro programing Measurement of a measuring

SRR U e S S Y R e e run, no output of the
measuring record in the
Bl Mamsurs:

F_OKLBUS_B_7. nesa evallation
Mo memsuring recard cutput .
e e s e e S e e e Bt Of graphics record

BZ: Eacord cutput: //
Plotter A4 to plotter

BA3: Graphice olaar Graphics clear

Bd4: Traval to clearsnce plana:z Intermediate position
P05 W= 230BGEF, Y= -C1.808E, 2= 21.9080 P
Lazt clearmrce plarad MY plars im 2 HAX on the clearance plane
BA5: Maasura:
F_B_KLEUS_B_B. nea=
Mo pessuring record output

BA6: Facord output:
Plotter A4

Macra created on: BE.BE.9E 17:54: 15

BE7: Eraphice olaar

BIE: Travel to clearamcs planaz
SPO5: W= -2 BEEA, Y= 2P.2A94, 2= 21.808R

Laxt clearemce plarsd YE plare 1n # HIW

B85: Measurs:
P B _KLEUS_B_9. ness luati £ all
Mo messuring racard output Evaluation of al

previously measured
runs:
P_KUBUS_17.mess
P_KUBUS_18.mess
Blg: Evaluation aof neasured FLles P KUBUS 19.mess

Massuring record outpat to record fila

B1B: Fecord output:
Flotrer A4

Bl1: Eresphic= clear

‘“* To output a macro to a printer, click on the <Printer output>
function at the lower edge of the window.

‘“* Close the window with <OK=>.
If a macro is displayed which is still active (programming not yet

closed), you will get an appropriate notice in the display window:
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10.6 Delete macro run

You use this function to delete programmed macros.

* Click on the <Delete macro> function in the <Macro>= menu.

L

A list of all macro runs available for the appropriate model or for a
group appears:

= HOLOS—-LX

Delete macro 7

Macrol
Macro2
Macro3
Macrod

| oK ”Update” Close |

Figure 10-24

‘ Select the macro and confirm with <OK>.

.Q: A safety query as to whether the macro is really to be deleted appears:

= HOLOS—-LX

Delete macro 7

Yes Mo

Figure 10-25

‘ Confirm the query with <YES> to delete the macro file.

If you answer <NO=>, the macro file will not be deleted.
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Regular geometry

Regular geometry

This program can be used to generate, measure, display and
evaluate elements of regular geometry.

The measured values of any measurements and/or probings can be
used to evaluate elements.

Prerequisites:
The additional “Digitizing / CAD functions” program options
must be available.
It is a prerequisite for automatic measurement of regular
geometries that the elements are described as freeform
geometries in HOLOS-UX.

The following elements can be described and measured:
Slot
Rectangular hole
Circle
Plane
Sphere
Cylinder

Cone

There are a number of ways of describing regular geometries:
Importing IGES data
Generating elements as freeform geometries

Generating elements from digitizing points during probing

Regular geometry analysis

111
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11.1 Importing IGES data

Regular geometries can be imported into HOLOS via the IGES
interface. IGES supports the following elements:

Circle
Sphere
Cylinder
Cone

11.2 Generating elements as freeform geometries

Regular geometries can be generated as freeform geometries.

* Select the CAD functions menu in the menu bar and click on thek-
<Regular geometries> function.

.Q: A dialog window appears on the screen:

.:.I HOLOS—LIx

Regular geometry generator Ho{ﬂmetﬁc

= =

Close ’ Inside geometry O Quter geometry

Figure 11-1

l In order to generate an element, click on the corresponding icon
with the left mouse button.

Q A dialog window appears for defining the parameters.
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Slot

X(0), Y(0), Z(0)

Radius
Distance
Alpha

Beta

Regular geometry

L0 The following sections describe the parameters for the
individual elements.

= HOLOS—-L
Slot:
*®(0)= |!1 0.0000
¥i0) = 2100000
Z(o)= |g!1nn|:u:|
Radius = £30.0000
Distance= |§!3IZI.EIEIEIEI
Alpha = |;i!1nn|:u:|
Beta= |;!1nn|:u:|
OK Close

Figure 11-2

A slot is an element which is made up of two semi-circles.
Enter the center point co-ordinate of the first circle.

Enter the radius of the two semi-circles.
Enter the distance of the two semi-circles.

The Alpha angle denotes the tilt angle around the Y/Z-plane.
Enter a value for the tilt angle.

The Beta angle denotes the angle of rotation around the Z-axis.
Enter a value for the rotation angle.

After clicking on <OK> the slot is calculated and displayed on the
screen.
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11.2.2 Rectangular hole

X(0), Y(0), Z(0)

Length
Width
Alpha

Beta

11-4

= HOLOS—-LE

Rectangular hole

*(0) = I 00000
¥i0)= |;!:|.|:|nn|:|
Z{0) = |;!:|.|:n:n:n:|
Length= “100.0000
Width= 50,0000
Alpha = |;!:|.|:u:u:u:|
Beta = |;!:|.|:ujn|:|
0K Close

Figure 11-3

Enter the co-ordinates of the center point for the rectangular

hole.

Enter a value for the length of the rectangular hole.

Enter a value for the width of the rectangular hole.

The Alpha angle denotes the tilt angle around the Y/Z-plane.

Enter a value for the tilt angle.

The Beta angle denotes the angle of rotation around the Z-axis.

Enter a value for the rotation angle.

After clicking on <OK=> the rectangular hole is calculated and
displayed on the screen.
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11.2.3 Circle

=| HOLOS—UX
Circle:
x(0)= In.nnnu
¥{0)= |g_|:|.|:u:u:|c|
Zlo)= |;_n.nnnc|
Radius = :10.0000
Alpha = |;!:|.|:n:n:|u
Beta= |g!:|.|:u:u:|c|
|
Figure 11-4

X(0), Y(0), Z(0) Enter the co-ordinates of the circle’s center point.
Radius Enter a value for the circle’s radius.

Alpha The Alpha angle denotes the tilt angle around the Y/Z-plane.
Enter a value for the tilt angle.

Beta The Beta angle denotes the angle of rotation around the Z-axis.
Enter a value for the rotation angle.

Select either the “Inner geometry” option, in order to generate an
internal circle, or “Outer geometry” for an external circle.

After clicking on <OK=> the circle is calculated and displayed on
the screen.
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11.2.4 Plane

=l| HOLOS—-LX

Plane:

x(0) = —100.0000

(D)= f—100.0000

*x(1) = {—100.0000

¥i{1)= £100.0000

x(2)= £100.0000

¥(2) = £100.0000

X(3)= 00,0000

¥i{3)= {—100.0000

Alpha = 45 0000

Beta= |g_n.nnnn
|

Figure 11-5

A plane is defined by four points in the X/Y-plane at the height Z =
0. In order to obtain a plane in another position, you can use the
transformation functions (mirroring, rotation, translation).

) Enter the co-ordinates of the first plane point

): Enter the co-ordinates of the second plane point

) Enter the co-ordinates of the third plane point

) Enter the co-ordinates of the fourth plane point

Alpha The Alpha angle denotes the tilt angle around the Y/Z-plane.
Enter a value for the tilt angle.

Beta The Beta angle denotes the angle of rotation around the Z-axis.

Enter a value for the rotation angle.

After clicking on <OK=> a plane is calculated and displayed on the
screen.
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11.2.5 Sphere
= HOLOS=L
Sphere:
*x(0)= Iin.nm:u:l
vi{o) = |;!1nn|:u:|
Z{o) = |§5|:|.|:n:n:n:|
Radius = £30.0000
] |OK Close
Figure 11-6

X(0), Y(0), Z(0) Enter the co-ordinates of the sphere’s center point.

Radius Enter a value for the sphere’s radius.

Select either the “Inner geometry” option, in order to generate an
internal sphere, or “Outer geometry” for an outer sphere.

After clicking on <OK=> a sphere is calculated and displayed on the
screen.
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11.2.6 Cylinder

X(0), Y(0)

Radius
Zmin
Zmax
Alpha

Beta

11-8

=l| HOLOS—-LX

Cylinder:
x(0)= In.nnnn
¥i{0) = |;!:|.Dnnn
Radius = i2.0000
Zmin = |§!:I.DEII:II:I
£Zmax = 50,0000
Alpha = |§!Z|.DE|EIE|
Beta= |;_|:|.D|:u:u:|
|
Figure 11-7

Enter the co-ordinates of the intersecting point of the cylinder

axis with the X/Y plane.
Enter a value for the cylinder radius.
Enter a value for the cylinder’s lower position.

Enter a value for the cylinder’s upper position.

The Alpha angle denotes the tilt angle around the Y/Z-plane.

Enter a value for the tilt angle.

The Beta angle denotes the angle of rotation around the Z-axis.

Enter a value for the rotation angle.

Select either the “Inner geometry” option, in order to generate an
internal cylinder, or “Outer geometry” for an external cylinder.

After clicking on <OK=> a cylinder is calculated and displayed on

the screen.
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11.2.7 Cone

=l| HOLOS—-UX

Cone:

»(0) = I 0.0000
oo

v(0)= i0.0000

Radius = :2.0000

Zlo) = {50 0000

Length = 50,0000

Angle = 45,0000

Alpha = 00000

Beta= |;!:|.|:n:|nu
|

Figure 11-8

X(0), Y(O) Enter the co-ordinates of the intersecting point of the cone axis
with the X/Y-plane.

Radius Enter a value for the cone radius.

Z(0) Enter a value for the cone’s lower position.
Length Enter a value for the length of the cone.
Angle Enter a value for the cone angle.

Alpha The Alpha angle denotes the tilt angle around the Y/Z-plane.
Enter a value for the tilt angle.

Beta The Beta angle denotes the angle of rotation around the Z-axis.
Enter a value for the rotation angle.

Select either the “Inner geometry” option, in order to generate an
internal cone, or “Outer geometry” for an external cone.

After clicking on <OK=> a cone is calculated and displayed on the
screen.
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11.3 Generating elements from digitized points during probing

Regular geometry elements can be directly generated by probing
points on the workpiece (DIGIT POINT).

Generate regular geometry elements from manually probed points

* Select the <Data> - <digitizing points>function in the
“Digitization” menu.

.Q: The dialog window for managing digitizing points is displayed.

=| Digitization points
[ Select | O pisplay no.
[unsetect |
[Delete |

|Manual input X‘f"Zl

| Display |

| Paints —> Regular geometry

[ Digitizing points —> Reqular geometry

| Close | | Help

Figure 11-9

) Select the <Digitizing points - regular geometry= option, so that
digitizing points are automatically transformed into a regular
geometry element as soon as they are transferred from CADLINK to
HOLOS-UX. The elements are automatically identified.

Note that there is no automatic identification for slots or
rectangular holes !
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Generate regular geometry elements from selected points

=2

If digitizing points already exist in HOLOS-UX, they can be selected
and a regular geometry element generated from them.

Select the required digitizing points.
Then click on <Points - regular geometry>.

The dialog window for defining the required element appears on
the screen.

=| HOLOS—UX

Regular geometry generator Hﬂ{ﬂmet}’“]'c
|Autumatic identificatiunl TEC!)H_D [Og]:ES

===

Close| 4 Inside geometry < Outer geometry

Figure 11-10

If HOLOS-UX is to automatically determine which element can be
generated from the selected points, select the <Automatic
identification> function.

If you wish to generate a particular element, click on the
corresponding icon.

Select either the “Inner geometry” option or “External geometry”,

in order to generate the corresponding element for a circle, sphere,
cylinder or cone.
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11.3.1 Probing guidelines

In order to generate a regular geometry element from digitizing
points, the following guidelines should be observed:

Slot
Probe and/or select at least 6 points.
The number of points must be divisible by two.

The points must be distributed evenly over both semi-circles
(e.g. 8 points: 4 points on semi-circlel, 4 points on semi-circle
2.)

The points must be distributed in a logical sequence.

Rectangular hole
Probe and/or select eight points.
Two points must lie on each of the four straight sections.
The points must be distributed in a logical sequence.

o &
3 g

¥ 5 i

#n

Circle
Probe and/or select at least 3 points.
Plane

Probe and/or select at least 3 points.
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Sphere

Cylinder

Cone

Regular geometry

Probe and/or select at least 4 points.

Probe and/or select at least 9 points.

Probe and/or select at least 9 points.

If only 3 points are probed and/or selected, a circle and a plane are
always generated during automatic identification, as it is not
possible to clearly define which element is to be generated.
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11.4 Regular geometry analysis

S
2

11-14

This function allows you to investigate whether regular geometry

elements are contained in free form geometries. .

The analysis identifies, generates and stores such elements.

Select one or more surface elements, in order to examine them for

regular geometries.

Click on <Regular geometry analysis>.

The analysis is performed.

The result of the analysis is displayed in a text window. This
provides you with information about the regular geometries found

and generated. .

=| HOLOS—UX — Ausgabe

T

I

REGELGEOMETRIE-AMALYSE

FAC154, Kurwvenzug B: EBENE
Element gespeichert als: SURF PL_BBEBA

EBEME 2 15. Baa
YiZz o Wl A, Bana
wid Mz A, BaEa

12 P S/MIN/MAR A. 8808 0,000 . 6060

FAC154, Kurwenzug 1: KREIS
Element gespeichert als: SURF CI_BHBEA

KREIS X -188. 0eEa

i 33. 7888

2 15. Baa

0 15. Baa

GERADE X -188. 0eEa

ki 33. 7068

B2 MWl A, Bana

YiZz o Wz A, Bana

g F S/MIN/MAR A. 8808 0,000 . 6060
12
| Ok || Druckerausgabe
Figure 11-11
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11.5 Measuring elements

1151

HOLOS V. 1.6

Regular geometries can be measured either in manual mode or in
CNC-mode.

Manual measurement

P
1|

w B w

S

Probe points manually on the workpiece surface.

The measured values are displayed on the screen.

Figure 11-12

As direct evaluation is not possible in manual mode, you must first
of all select the displayed measurement values for the evaluation:

In the <Evaluation> menu select the <Regular geometry>
function, then <Evaluation with selected actual values>.

You are now in 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 fence for selecting all actual values within
a window.

After the first actual value has been selected, the dialog window
opens for managing the selected points:
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Select

11-16

= HOLOS=LX
I Select I
| Unselect |
Pno.: 1
®= 30.1016
Y= =10.0138
= 0.0119
Correction
Execute
Close Help ||'
Figure 11-13

The co-ordinates of the selected points are displayed in the

window.

Mode for selecting actual values.

The following guidelines apply for evaluating 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.
The points must be distributed in a logical sequence.

Holos11.doc 10.98
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Deselect

Correction

Execute

Regular geometry

Rectangular hole:

8 values must be selected for evaluation, of which 2 values must lie
on each of the four straight sections. The points must be
distributed in a logical sequence.

Circle:
At least 3 points must be selected for evaluation.

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.

Cancels the selection of all currently selected actual values. Note
that you must “deselect” all actual values, before you
evaluate a new element. Selection of the previously selected
values is not canceled automatically.

Cancels the selection of the last selected actual value.

Starts evaluation of the selected points as a regular geometry
element.

* Start evaluation when all required points have been selected.

.Q: The regular geometry selection panel is displayed:

=| HOLOS-UX I

Regular geometry evaluation Holowetric

(G, | | | e | k<Y

‘ Inside geometry O Quter geometry

Figure 11-14
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l Click on the icon of the element which you wish to evaluate.

.Q: The element is evaluated. The result is both displayed on the
screen and output in the measuring record:

Result displayed for a circle

‘HREIS I
Ds= 20,0909 Di= 19.9954 D= -1, M005

Figure 11-15

Measuring record for circle in space

IST SOLL oToL L
2 KREIS 1 b —H. HAB3 H.BEEB H.Z880H -H. &
i —-B. 8879 B. 0888 A, 26800 -8,z
£ B. AEEaE B.BE0AE B, 2888 -A.:
O 133. 3333 148. HHEE B, Z2HAH —-H. =
E H.BB73
ACHSE bt —d. BaE3 B.BE0AE H.z2808 -A.:
W —-H.H873 H.BHAE  H.Z28EAH -H. &
neZ k1 H. BEEE H.BEEB H.Z880H -H. &
W2 k2 H. BaEEaa H. 860688 ©. 2808 -4.:
4 F SAMIMAMAN H. BS54 —-H.Bd54 H.HA54
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11.5.2 Measuring in CNC mode

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

Circle

Slot

Rectangular hole
Cylinder

Cone

After measurement and during subsequent evaluations the
measurement points are automatically evaluated as a regular
geometry element.

Operation

; Select the <Define measuring run> - <regular geometries>
function from the <Measurement=> menu.

‘“* First of all select a surface element which describes the required
geometry element.
Then define the parameters.
[ The parameters for the various regular geometry elements
are described below.

Confirm your entries with <OK=>.

L The measuring run is stored.
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Measure circle

l First of all select a surface element which describes a circle. Then
define the parameters for circle measurement.

= Measure circle

Measure circle:

Humber of points = II4

Edge offset= FD.DDDEI

OK | |Close| | Help

Figure 11-16

Number of points Enter the number of points which are to be measured on the
circle.

Edge offset Preset a value for the edge offset if the points on the circle are
not to be probed directly on a workpiece edge. The probing
points are then moved down by this amount.
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Measure slot

* First of all select a surface element which describes a slot. Then
define the parameters for measuring the slot.

= Measure slot

Measure slot:

HNumber of points = I[‘I 0 I

Edge offset= FD.DDDD

OK | [Close| | Help

Figure 11-17

Number of points Enter the number of points which are to be measured on the
slot.

Edge offset Preset a value for the edge offset if the points on the slot are not
to be probed directly on a workpiece edge. The probing points
are then moved down by this amount.
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Measure rectangular hole

l First of all select a surface element which describes a rectangular
hole. Then define the parameters for measuring the rectangular

hole.
= Measure rectangular hole
Measure rectangular hole:
— l l +— HNumber of points = IIB
— 1 f | Edge offset= FD.DDDEI
Corner offset= i2.5000
0K | |Close| | Help

Figure 11-18

Number of points Enter the number of points which are to be measured on the
rectangular hole.

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

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

* First of all select a surface element which describes a cylinder. Then
define the parameters for measuring the cylinder.

= Measure cylinder
o Measure cylinder:
T ¥
@ —+  Nurnber of points = II4 I
SIDEK- No. of sections = |
— 1 0. of sections = 3
d
T
Distance (d)= Fp.unnu
OK | [Close| | Help

Figure 11-19

Number of points Enter the number of points which are to be measured on the

cylinder.
Number of Enter the number of sections which are to be measured on the
sections cylinder.

If only one section is defined, measurement and evaluation are
performed as for a circle.

Distance Enter a value for the distance which the probing points are to
have from the upper and/or lower cylinder edge.
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Measure cone

* First of all select a surface element which describes a cone. Then
define the parameters for the cone measurement.

= Measure cone
— Measure cone:
d
1 Number of points = II4 I
4 Mo. of sections = |3
_ 4

Distance (d)= Fp.unnu

OK | |Close| | Help

Figure 11-20

Number of points Enter the number of points which are to be measured on the

cone.
Number of Enter the number of sections which are to be measured on the
sections cone. If only one section is defined, measurement and

evaluation will be performed as for a circle.

Distance Enter a value for the distance which the probing points are to
have from the lower and/or upper edge of the cone.
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Regular geometry

In order to graphically display the evaluations of regular

geometries, you can preselect which data is to be displayed on the

screen.

* Select the <Evaluation> - <Regular geometry graphic symbols>
function in the <Parameters> menu.

Q: The selection panel is displayed:

= HOLOS=LX
leon contents :
PLAMNE: CIRCLE/SPHERE: CY'LINDER: CONE: SLOT:
O Asis intersection point || Il Cent. point B Diamater O Cone angle B Length 1
O Morninal O Hominal B Hominal B Nominal O Length 2
O actual value O 2ctual value O actual valus B ictual value W width

O Citferance

O bifference

O bifference

B Difference

O Projection angle
O Horwinal

O Actual value

O Citferance

W Diamater
W Horninal
W Actual value

B Difference

O Projection angle
O Horrinal
O Actual value

O Ditference

B Frojection angle
W Horminal
B Actusl value

O bifference

| M Elernent type

W Elernent Mo

I ox || Her

Figure 11-21

* Select the options for the required results display.
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Definition of parameters

This chapter describes the functions of the <Parameter>= menu. The
functions are used for setting up fundamental parameters for the
many different areas.

The main function <Parameter= subdivides into the following
functions:

Graphics

Rendering
Rendering parameters
Rendering colors

Markings

Measuring run
Evaluation
Graphic symbols

Macro run
Clearance planes
Digitize

Patch ident
Probe
Tolerances
Tolerance classes

3D best fit
Measuring record output
Record type

Record head
Standard record head
User record head

Output
Sections
System
Printer set-up
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Serial interface (only with UMESS300 /UMESS 1000)
All parameter windows will be operated by the entry of text or the
selection of options.

L Read up on the operation in Chap. 1.8.4 and Chap. 1.8.3.

12.1 Graphic representation parameters

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.

12.1.1 Display parameters

|=|| Graphics paramelers
Dizplay Devialian represenl alion
||:| Dbjact rare O numerical
W 1zopaczrret ¢ linez O Vacona
W Coondinede zer ouine O Mark
O Raater dimenaicr |
D A |p€1GhES W Chenresle iz esdnle i fillce
Reotation Magnlf 23llen “actor
O o-ly eate zoordioe=: axere
Rolalion angle =
o ][rew ]
Figure 12-1

Object names

The names of the graphic objects curves, surfaces and faces will de
displayed. Precondition: their representation must be turned on
(Function <Representation> in the graphics menu bar).
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Isoparametric lines

The isoparametric lines of surfaces and patches will be displayed.
Significance: isoparametric lines are useful in clicking on surfaces and
patches.

- -7

Figure 12-2

Coordinate zero point

The origin of the workpiece coordinate system will be displayed on
the screen.

Raster dimension

In the view of the model in the three basic planes (function
<Subimage=>) a raster can be displayed as well.

In a window you select the basic planes that are to be rastered and
enter the grid gap.

=l| Raster dimensicn
|D YZ-plane |
O xz-plane
O xY-pene
Grid gap:
[ ok || Hew |
Figure 12-3
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Fill patches

The patches will be filled. The representation takes place in the order
that the patches were stored, i.e. patches lying at the back will not be
represented, if they are defined as "hidden surfaces*.

12.1.2 Rotation parameters

Rotate coordinate axes only

You rotate the entire graphic interactively on the screen by moving
the mouse whilst keeping the right mouse button pressed. 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 on 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. It is
identical to the rotation angle in the graphics menu bar.

12.1.3 Deviation parameters

The deviation parameters come in useful for the evaluation of actual
data (function <Actual data> in menu <Evaluation=>).

numerical

The deviation of a measured point will be output as a numerical
value.
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vectorial

symbol

Definition of parameters

Figure 12-4

The deviation of a measured point will be shown by a vector of a
certain length.

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.

Figure 12-5
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marking

The deviation of a measured point will be 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.

- Y B, E5EE mm
I:I—B.ZSZE mm —  B,6588 mm

—8.85688 mm

Figure 12-6

The marking is suitable both for manually probed points and for
points that have been probed in a CNC run.

chromatic representation filled
In the 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.

magnification factor

The deviation can be displayed in magnified form, either vectorially,
chromatically or as a section. This factor specifies the magnification.
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12.2 Rendering function parameters
With the rendering functionyou define the parameters for the
illuminated and colored display of the workpiece surface. In this
display hidden edges of the workpiece geometry can be overlayed.
The function branches into the submenus

Rendering parameters
Rendering colors

12.2.1 Rendering parameters

Operation

i To define the parameters for the rendered display click on the
<Rendering=><Rendering Parameters> function.

.Q: A window appears for parameter definition.

= Rendering parameters
Visibility lMlumination | Shading Resolution
O Lines B Light1 £ Flat 4 Rough
B Surfaces [ Light 2 & Gouraud | < Center
B hidden surface | [J Light 3 <> Phong > Fine
I | oK ”Clusel |Heset|| Help |

Figure 12-7

Lines
The lines on the workpiece surface are displayed graphically (wire-
frame 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 swtiched on wire-frame model.

HOLOS V16 12-7
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Hidden surface

IHlumination

Shading

Resolution

OK

Close

Reset

12-8

Hidden edges are removed.

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.

This parameter defines the illumination model of the graphical
display.

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.

This function closes the window and displays the rendered display on
the screen.

This function closes the parameter window.

The Reset function is used to deactivate the Rendering function. The
memory required for the rendered display during calculation is
released.

V20
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12.2.2 Rendering colors

With this parameter you define the actual colors for the illumination

model.

Operation

* Click the function <Rendering>=<Rendering Colors>.

Q A window appears for defining the colors.

Color definitions

Lines gray |hlack | |gra'l,r

Light 1 white |t:1,ran | |apricut

Light 2 red |melnn | |Drange

Light 3 green |plum | |viulet

| | white | |red |
yellow  ||green | |bhue [|yetlow  |[magenta |
| |aquamarine| | gotd |
[[orchia | [pink |
| [salmon | {silver |

[ ok || close | [Detault|| Heip |

Figure 12-8

this, click on the corresponding element.

Click the corresponding color.

First define the elements whose colors you want to change. To do

Then define which color is to be assigned to the element in question.

The <Default> key always gives you the preset color value for the

element in question:

Lines: grey
Surfaces: yellow
Light 1: white
Light2: red
Light3: green

* Confirm the selection with <OK=>.

HOLOS V16
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12.3 Parameters for markings

With this function you define with which symbols different are
graphically displayed.

Operation

i Click the function <Markings=>.

.Q: A window appears for defining the markings.

= Markings

Scanning points || Digitization points || CAD points
<. <. <.
O+ <O+ O+
& < &
o 4o o

[ ok || clse |

Figure 12-9

i Select the required markings and confirm with <OK=>.

12-10
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12.4 Measuring run parameters

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 measuring software's CADLINK module. If
you want to utilize the parameters from CADLINK, you are not
permitted to define any parameters here.!

The measuring run parameters will be specified with the function
<Measuring run>.

.:.l Measuring run parameters

KackAWAY path a&f. prabl-g |I5.E|E| |

Barkiway path 3Fnr ek, Fﬁ.DD |

Q&L carrnclon FD-DD |

Clearqince plane

NO clr-anne poann

Y Z pleue

*

<

$ XZplara
< XYplana
O
O

Frobe from UMESS

Height o zafety p ene

[ ok |[ Helb |

Figure 12-10
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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 bit of the offset value determines the direction
for the correction..

Offset positive: Correction in direction of surface normal.
N

AN
\ Offset surface

Nominal surface

_

Figure 12-11

Offset negative: Correction in opposite direction to surface normal.
N

Nominal surface

Offset surface
\

Offsetfliche | Sollflache

!

)

Figure 12-12
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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. You specify this clearance plane here. The basic planes XY, YZ
and ZX of the workpiece coordinate system are the possibilities.

NOTE:

The clearance plane is a plane in the workpiece coordinate
system, not a plane in the machine coordinate system.

You also specify whether or not the coordinate measuring device is to
travel to the clearance plane after every probing point. The height of
the clearance plane depends on the selected plane and will be
measured from the origin., NOT however as the distance from the
workpiece.

Using the function <Clearance plane in space> in CADLINK you can
define any plane you like.

12-13
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12.5 Evaluation parameters

Different parameters can be defined for evaluating measuring results.
l Select the <Evaluation> function in the <Parameters> menu.

.Q: A dialog window opens:

= HOLOS—LEX

Evaluation filter:

Point filter: H!

Tolerance limit (%); F!II.EIEI

[0 Measured values outside tolerance limit
als neuen Messablauf speichern

[0 Store measured values as section

oK Help

Figure 12-13

Point filter

The value defines the distance of the measurement points to be
evaluated.
A value n means that each n-th point is evaluated.

Tolerance limit

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.

12-14 V20
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Measurement values outside tolerance

If you select this option, all measurement values which lie outside the
tolerance limit entered above are stored as a new measuring run.

Store measurement values as a section

Select this option in order to store the evaluated values as a section. It
can then be used for section evaluation.

Regular geometry evaluation

With this option, when measured values are evaluated, the regular
geometry elements are automatically also evaluated.

The prerequisite is that the points have been measured on a surface
element, that HOLOS has identified the element as a regular
geometry element, and that an adequate number of points have been
probed for the element.

Calculate center of gravity

Switch this option on if you wish to calculate the center of gravity of
the measured values when calculating the deviation. The center of
gravity will then be output in the measurement record .

Display deviation distribution

This option displays the deviation distribution in a window during an
evaluation, as during manual measurement.

12.6 Parameters for graphic symbols

You can define different settings for the graphic symbols, which are
used to represent deviations.
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=| HOLOS—-UX

Inhalt Grafik—Syrmbol:

| O Purkt—Murmrmer

O Abweichung

O Soll—Punkt

O 1st—Punikt

O Abweichungs —Yektor

O Purkt—Typ (Fliche/Kante)

O Positionen lesen

| Pazitionen speichern |

[ o ] Hwe |

Figure 12-14

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 vector
Display the deviation vector for the measured point.

Point type

Display the type of measured point: F = surface points, K = edge
points.

Read/save positions

You can move graphic symbols at random on the screen or arrange
them automatically at the edge of the screen.

This option allows you to save the defined positions for individual
measuring runs. The graphic symbols will automatically be displayed
in the established positions during the next evaluation, if the
measuring runs that relate to the relevant run and the <Read
position> option are switched on. ..
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12.7 Digitizing parameters

With the function <Digitize> you set up the parameters for the
digitizing functions.

.=.| DHyltize

WMax. palynemial degree surces
©:0: @5

Max. polynewnial degrec: rurves

L2044 95

Scanning

ok || hep |

Figure 12-15

Polynomial degree

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 is to be selected for the Max. polynomial degree (the term
polynomial degree is explained in the glossary).

Scanning lines distance

In the scanning of areas with the LTP60, laser triangulation probe
lines will be scanned in a meandering manner. The parameter

"Distance between lines “ defines the distance between these lines in
mm.
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12.8 Patch identification parameters

"Patch identification* denotes the following process: during probing
of a known workpiece (e.g. an imported VDA data record) the nearest
patch will be searched for in a particular 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.

With the function <Patch ident> enter the search area.

= Patch ident

Search area = IE.IIIIIIIIIIII

[ Only evaluate selected objects

B Evaluate probing direction

Ewaluating probing direction

[ ok || Hep

Figure 12-16

only select 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.
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Prerequisite

The selected objects must be located at the position of the probed
points, otherwise an evaluation cannot be made.

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.

Evaluate probing direction

During manual probing with a coordinate measuring device, in
addition to the position of the measured point, the probing direction
will also be 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 orientations of the surfaces are correct!
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12.9 Defining probes

With the function <Probe> you specify the probe, with which the
subsequently generated measuring runs will be measured.

Only probes that are currently active can be selected.

=| Prabe definitians
’ Prabe 1 Il astive
<> Probe 2 Wl active
<> Probes B active
O Proke 4 H aclive
£ Probes W active
[ ok [ Hew |
Figure 12-17

If no probe should 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 symbolic button on the
graphics menu bar.
L see Chap. 3.12
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Inputting tolerances

Tolerances are linked to a model and to the subgroups of that model.
If a model or group is loaded the associated tolerances will also be
selected. If no tolerances have yet been defined for a model or a
group, the last defined values will still be active.

With the function <Tolerances> you enter the upper and lower
tolerance values for the evaluation of the measuring runs.

Talerances

[0.0500

{—0.0500

I

Upper tolerance:

Lowear Tearenca:

Scaling value: i0.2000

o |

Figure 12-18

You enter negative tolerances including their sign.

When measuring individual points deviations will be output not just
to the graphics but also to a deviation diagram (tolerance range with
deviations). If you have preset both the upper and the lower
tolerances to "0.0“, you will need to specify another dimension for the
graphic representation of the deviations. This is the scaling value.
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12.11 Tolerance classes

This function is used to display deviations in chromatic coordinates in
different tolerance classes. Areas having the same tolerance position
will be shown in the same color.

You can define a minimum of 3 and a maximum of 21 tolerance
classes. The middle tolerance class will always be limited by the upper
and lower tolerances.

_.| Toleranca color display

Casze deflnltlonz

4 conslant tolerance classes

<
<

Upper telarance= |0.0010

Lower tolerance= |—0.0010

ok |[ cise |[ Haln ]

Figure 12-19

You can define the following types of tolerance classes:

Constant tolerance classes
The width of the tolerance class is entered in millimeters or inches
and is identical for all tolerance classes.
Example: tolerance width = 0.1 mm

Class n from0.2...0.3 mm
Classn+1 from0.3...0.4 mm
Classn+2 from0.4...05mm ...

Variable tolerance classes

The width of the tolerance class is entered in millimeters or inches
and can be any size at all for each class

There is simply the restriction that all values within the first and the
last classes must be covered.
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Example:

Class n from 0.2 ... 0.3 mm (Class n+1 must begin at 0.3 mm
Classn+1 from0.3...0.6 mm
Classn+2 from0.6...0.9 mm ...

Percentage tolerance classes

The width of the tolerance classes is entered in millimeters or inches
and is guided by the upper or lower tolerance respectively.

If you enter 100 as a percentage factor, all tolerance classes will be
created with a width of 1 * tolerance.

If you enter 30 as a percentage factor, all tolerance classes will be
created with a width of 0.3 * tolerance

Example: upper tolerance 1.0; percentage factor = 100

Class (n-1/2) from It....1.0 mm
Class (n-1/2)+1 from 1.0 ... 2.0 mm
Class (n-1/2)+2 from2.0...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 from1.3...1.6 mm ...

=] HOLOS—UX

0,0500 mm = 0,1500  mn

=0,0500 mm - 0,0600 mm

[ 0500 mn - 0,050 wn

< =0,1500  mm

Color classcs

i [ [ [ i ] [ [ o e
Wit

[ ok ][ close |[ Halp |
1l

Figure 12-20
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12.12 3D best fit parameters

With the function <3D best fit= you can select or block degrees of
freedom for the 3D best fit.

=-| 3D best lit pavameters

Tranelation in X diraction ||

Translationin Y direcion
Translation in Z direction
Rotation about X axis

Rofation about Y axis

FAaotatlen about Z axls

[Cox ][

Figure 12-21

A bright display field indicates that the degree of freedom is selected,
i.e. that translation and rotation are permitted during the best fit. A
dark display field indicates that the degree of freedom is blocked, i.e.
that translation and rotation are not permitted.

Significance of the degree of freedom

For workpieces that are symmetrical in terms of rotation and
translation the degrees of freedom "Rotation* and "Translation* must
be restricted. For example, with a hemisphere the rotation about the
middle axis must be blocked, since otherwise there would be an
endless number of equivalent results in the transformation calculation
and the program would be unable to determine the optimum
transformation.
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12.13 Controlling output of the measuring record

HOLOS V16

With the function <Measuring record output> you specify 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>
menul.

=-| Frinter

Meesuring recerd autput

4 Dutput to tevminal

€ Dulpul loprinter
(> Butput to record fils

| Prinl record flle |

o= ][]

Figure 12-22

Output to terminal

The measuring recordswill be output on the screen. They can be listed
on the screen by using the function <Measuring record> in the
menus <Evaluation> or <Patch ident> and then printed out from
this window. Since the records will not be stored for the output to the
screen, you can only look at the record of the last evaluated
measuring run each time.

Output to printer

The measuring records will be output to the printer that is installed
with the system. This takes place automatically when a measuring

record has been generated using the functions of the <Evaluation>
menu.

Output to record file

The measuring records will be output to files. The files will be
automatically designated with the name "protocol_x“, where x is a
consecutive numbering. The record files can be displayed later in the
above window with the function <Print record file >.
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Print record file

With this function you can print out any of the record files at a later
time. For selection of the file, a list will be overlayed showing all of
the stored record files. After selection and confirmation with <OK>
the file will be printed out on the installed printer.

12.14 Record type

For the HOLOS measuring record you have an option of two record
types.

‘ Click on <Record type> in the parameter window for measuring
records.

.Q: The dialog screen is displayed for the record type:

= | Protokoll-Ausgabe

Protokoll=Typ:

O Protokoll 1 (Standard HOLOS)
[ Protokoll 2 |

Ausgabe Protokoll-Typ 2:
[ Ausgabe X—Koordinate
[ Ausgabe ¥—Koordinate
[ Ausgabe Z—Koordinate
[ Ausgabe Abweichung

| Ok || anzeigen || Hilfe

Figure 12-23
Record 1

Standard record output. You can use the <Display> function to show
what the measuring record looks like. :
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=| HOLOS-UX — Ausgabe
I::::::: === === === ===
HOLOS - Messprotokoll
Plt. K-lst Y-lst Z-lst Fx Fuy Fz Abstand
¥-5o0l1 ¥-5ol1 Z-5ol1
1 186, 8158 149. 8758 -B.8258 B.81568 -6, 1258 -6, #2546 A. 1284
186, BEaE 158, ABa8 A. 6064
V]
! I |
| Ok Il Druckerausgabe

Figure 12-24

For this record type, you yourself can define the values to be output in

the measuring record:

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.

=| HOLOS—UX — Ausgabe
I:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
HOLOS - Messprotaokoll
PET |5¥| I5THASS | MENNMASS | 0.TOL | U.TOL | ABI | UEB
1 ¥ 184, 8764 186, A6ad A, 1888  -d. 1086 A, 8768 +H++
N 143. 5758 156, BHER A. 1888  -B. 1868 -8, 1256 -A. 625
P -@, 8554 8. BaEa 4. 1888  -d. 1086 -B. 8550 -—-
0 A. 1563 H. BHER A. 1888  -H. 1868 A. 1563 A. 6563
12
| Ok Il Druckerausgabe
Figure 12-25
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12.15 Create record head

With this function you define the entries for the record head.of your
measuring records. You have the choice between a standard record
head and a self-defined record head.

12.15.1 Standard record head

With this function you define the entries for the standard record
head.

=-| Record haad

Order number 4B — 43yb

Suppliet/eustamer: |"K Unde

Patrt no.: |"

Workplece name: Burface

Gperakar: TFabri
Dale! |§,28.04.94
Rewmark: Thone
Rermarks:
[ |
C |
L |
[ ok || Hew

Figure 12-26

The record head will be used
for the measuring records

for output of the graphic window (functions <Screen> and
<Plotter> 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 is still active.
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12.15.2 User record head

After activationof this function a dialog editor is displayed for
defining a self-defined record head. This record head will be used
during the output of measurement records, if you have activated the
output of a user-defined record head in the output parameter page.

* Click the function <Record head><User record head>.
.Q: A dialog editor for entering the record head is displayed.

=| HOLOS—UX

IR R E R R EE EEEEEEE  EE F R R P E R R E R

Record Head HOLOS-UR

FHNAME
$PARTNR
$0RDERNR
$CUSTOMER
$USER
F0ATE

HREMARK

IR R E R R EE EEEEEEE  EE F R R P E R R E R

I

| Store | | Close | I Help

Figure 12-27

i Input the required entries in the editor and confirm with <Store>.

If you want to accept the entries from the standard record head in
your self-defined record head, you can define this by giving various
keywords.

The keywords must always begin each time at the first columnin a
record head line and given in their exact spelling, since otherwise
they will not be recognized by the system. The first character is always
as$.

HOLOS V16 12-29



HOLOS-UX Operating Manual

Definition of parameters

12-30

Keywords:

$ORDERNR  accepts the entry for the order number
$CUSTOMER accepts the entry for the supplier/customer
$PARTNR 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
SREMARK  accepts the entry for the remarks

The keywords are displayed in the record head editor with their actual
spelling. The current entry then appears in the record itself:

=| HOLOS—UX — Editor |
T 000 KKK 0K
Record Head HOLOS-Ux
Harkpiece name A_KUBE
FPart Mo. : 1
Order number : Ag15-4711
Supplier/customer: czo
Operator : Kleindienst
Oate : A5. 5. 36 B
Remark : none
K K R K K R KK K K K R R
Upper tolerance o B, 1888  mm
Lower tolerance To-B. 1888 mm
I 0K | | Printer output
-  — 1
Figure 12-28
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With this function you define the parameters for the output of the

record.
= HOLOS—-LX
Record head Dimension || Output system || Output language
# Standard recard head ¥ ¥ English
‘G‘ Operator record head ‘G‘ inch ‘G‘ inch
Mo. of decirnal places |4
[ ok || clse |[ Hep |
Figure 12-29

Record head

With this function you define whether the measuring record output is
to be processed with the standard record head or with a user-defined

record head.

Dimension

For dimension you can select measurement units in mm or inches.
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 in 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 output will be.

HOLOS V16
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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, no longer can all of the
components in the measuring record be output. With up to five
decimal places the following components appears in the measuring
record:

Pnt X Y yA Nx Ny Nz distance

With 6 decimal places the point number can no longer be displayed.

For long-term storage of the parameters for the current workpiece
confirm the function with <OK>.

When the function is ended by means of the <Close> button, the
parameters are only active locally during the current work session.
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Parameters for section representations

Operation

B

You can define various parameters for the graphic representation of
sections in the menu <Parameter=-<Section>.

After selection of the function a dialog window is opened for these
parameters to be defined.

Select the function <Parameter=-<Section>.

A dialog window is opened to define the parameters.

=l| Evaluation of sections

l Point marking
B Nominalfactual link
H Tolerance range

B Min/Max values

|. Deviations |
Magnification factor=
| Close | | Help |
Figure 12-30

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.

Figure 12-31
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Point marking

If you have selected the parameter for the point marking, the nominal
points will be indicated as yellow stars.

Figure 12-32

Nominal/actual link:

With this parameter you link together the nominal and actual values
of the respective polygons with a red line.

Figure 12-33
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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 will
be drawn in blue. .

Figure 12-34

Min-/Max values

With this parameter you show the absolute value of the smallest and
largest deviations of the nominal values. The extreme values will be
indicated by means of a white square (black on the plotter).

extreme values

Figure 12-35

The representation of the polygons of the actual values as well as the
tolerance ranges, can be carried out with a magnification factor since
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for very small deviations nominal and actual polygons can hardly be
differentiated.

Deviations
With this function you can display the deviations in the
corresponding points.

Magnification factor

With this function you can define a magnification factor for
displaying the polyline for the actual values as well as for the
tolerance ranges.

1. 1765

Figure 12-36
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System parameters

With this function you define various parameters which the system
uses when generating filenames, calculating distance from points and
measuring points generation.

|

System parameters

Store data Filenames Measuring points generation: || Data import:

< End of session & sutormstic H Correct surface orientation Max. distance =
0 after every modification 0 Define
Critical angle = [E100.0

‘ lrterval <pmin=

Interval <min=

ok || Hep |

Figure 12-37

Store data

With the function <Store data> you specify when the modified data
structure is to be stored. The data structure is modified when, for
example, new objects are generated, the orientation of objects is
rotated or parameters are changed.

You can store the data as follows:
on exiting from HOLOS ("End of session®)
after every modification

after preset time interval in minutes, however only if the data really
has been modified.

Automatic file name

When storing nominal values the measurement strategy utilized for
the generation of file names will be taken into account..

Dependent on the current measurement strategy, the file name will
automatically be prefixed with the following designation:

P_

D_
L_
G_
R_

Points (individual points or raster resp. grid points where
points outside of FACE boundaries have been removed.)

Grid points for digitization (Digitize surface)
Line points

Grid points

Raster points
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C_  Nominal points on parallel curves

S_ Scanning runs

File name defined
You have a further possibility to freely define the file names.

If you select the option <Define filenames > the system asks for a file
name each time that you store nominal values.

=| HOLOS—UX

File name =

P_KntfluegeLq

| oK ||Closa|| Halpl

Figure 12-38

Here, the file name generated by the system will always be proposed
as the default setting.

Correct surface orientation

During measuring point generation, the normal vector of a measuring
point points into the workpiece if the orientation of the current
surface is not correctly defined. This is normally always the case for
some surfaces during surface modelling, since it is not imperative to
pay attention to a 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.
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If you have activated the mode for correcting the orientation of the

surface, the system itself can, in most cases, carry out a correction of

the current surface orientation.

1. Measuring points generation for individual points and CAD
points.

If you define an incorrect surface orientation when generating

measuring points (normal vector pointing to interior of workpiece):

Click on the surface with the mouse.

Activate the <Rotate orientation> function in the <Objects> menu.

Bww

The orientation of the surface will then be rotated. The orientation of
all the measuring points lying on this surface will automatically be
rotated with it.

2. Measuring points generation on a line or a grid.

If you have switched on the mode for correcting surface orientation,
the orientation of the normal vectors for measuring points and the
associated surfaces is automatically carried out in the generation of
measuring points on a line and a grid.

For this, the angle between the normal vectors of two consecutive
measuring points will be compared. The angle must not exceed a
maximum value which is to be defined.

NOTE:
The first defined measuring point is used as a reference for the
definition of 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 carry out the
surface orientation correction manually.
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Limiting angle
The limiting angle value gives the maximum value for the angle
between the normal vectors of two consecutive measuring points,
until no rotation of the orientation takes place.

Max. distance with data import

When importing various data the points to be imported must have a
minimum distance to a surface which exists in the system in order to
be accepted in the stored data.

Enter the desired minimum distance here.
The maximum distance to a surface is evaluated with the following
functions:

Measuring poiny generation from CAD points
Import of nominal values
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Printer management

Printers and plotters which HOLOS-UX uses for outputting
measurement records are always set up using the installation tool,
INSTALL.

If other printers which are connected to computers in your company
or company area network are to be used temporarily, you can control
them using the printer set up in the <Parameters> menu.

Prerequisite

The respective printers must have been previously installed in the
operating system.

=|| Printer management

Printer Meas. recordsfTexts

Printer name = piet:l300

Mo. of output lines = [&2

Plotter { HPGL Output

’ PaintJet

O PenPlotter

Plotter name = [pjetx|300

Graphics printer / PCL Qutput

& Paint.Jet

O DeskJet

O LaserJet

Printer name =

printer name T pjetx1368@

HNo. of lines ;B2

plotter model : PaintJet

plotter name T pjetx1368@

graphic printer model: PaintJet

graphic printer name : pjetx1368
Figure 12-39
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‘ Click on the box in the “Printer name” or “Plotter name” field and
select a printer from the list

S Ifthe printer is entered in the bottom text window, it can be used for
the subsequent printouts.

If you define a printer which is not known to the system, an error
message will appear.

12.20 Serial interface parameters

With the configuration of the serial interface you define the
parameters for the link to the UMESS 300 or UMESS 1000 measuring

software.
.:.l Configuration RS232
Bhits/Character:
ok |[ clese || oetauwr |[  new
Figure 12-40
<OK> initializes the serial interface with the

preset values.
<Close> cancels the initialization of the interface.
<Default> invokes a default setting.

Parameter Meaning Default

Bits/Character Number of bits per character transferred 8

Stop bits Number of stop bits per character 1
transferred

Baud rate Transmission speed in bits per second 19200

Timeout various according to DIN 66019 defined 2

response time in sec

The settings for the parameters must be identical in HOLOS and
CADLINK!
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Working with objects

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 are curves, surfaces, patches and faces.

The main function <Objects> branches off to the following
functions:

Delete selected objects
Mask selected objects
Demask masked objects
Delete masked objects
Show masked objects
Analysis

Rotate orientation
Catalog

Search object

Select Objects

In numerous functions you need to element select an object before it
will be 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 (function
<Catalog>).

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 will be deselected if you click on it once again.

Delete selected objects

With this function you delete 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.
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Objects cannot be deleted if they have other objects that depend on
them.

Example: a curve, that will be referenced by a FACE, cannot be
deleted before the FACE is.

13.3 Mask selected objects

With this Function you mask selected objects. Masked objects will no
longer be taken into account in all calculations and 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 parameter "masked objects* in the function <Representation>
on the graphics menu bar.

NOTE:

In certain functions surfaces will be masked by the program itself.
This is the case if through "Re-parametrization” a new surface will
be calculated.

Operation
B
A

)
&

L

13-2

In the program version currently supplied, during the 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 with the aid of the function <Define group>.

Then select the function <Mask selected objects>.
The selected objects will be masked.

V24
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13.4 Demask masked objects

With this function you can demask masked objects. They will then be
available again to all functions. You can only demask all objects of a
type, not a selected individual object.

The types of the objects will be selected via subfunctions:
all objects
all surfaces
all patches
all faces
all curves

13.5 Delete masked objects

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.
.Q: The masked objects are displayed in the graphic display.

; In the window which appears you must confirm the function for
deleting masked objects.

= HOLOS—-LX

delete masked objects ?

Yes Mo

Figure 13-1

; Click <YES> to delete the masked objects or <NO= to cancel the
function.
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13.6 Show masked objects

With the function <Representation> on the graphics menu bar you
can, to start with, set up for whether masked objects will always be

shown or not.

If they will never be shown, you can show them on the screen colored
brown by using the function <Show masked objects>.

13.7 Analysis of objects

The analysis of an object provides you with a whole string of
information that is listed out 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 of SURF
Number of surface curve traces
Orientation of the surface

The surface normal and the direction of the curve resp. 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 representation of
patches (function <Representation> in the graphics menu bar).

13-4
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Purpose of the function

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-parametrize” one or more surfaces “, then to
execute the function correctly you need to know the U and V
directions, that is the orientation of the surface.

Operation

-

First click on the function <Analysis>.

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.

B w B

The results of the analysis will appear.

Statuz: | SURF: HSRFOO1?Z, nps=7, npt=15

Figure 13-2
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L Whilst the program is in analysis mode you can have as many objects
analyzed as you like.

To exit from the analysis mode, press the middle mouse button whilst
the mouse cursor is positioned within the graphics window.

8

The program switches back to Single-Select mode.
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13.8 Attributes for surface elements

Dwbhw

HOLOS V1.6

You can allocate the following attributes to surface elements
(surfaces, faces):

Color:
When the rendering is switched on, the surface element is displayed
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.
Evaluation with defined tolerance classes is not possible in this case,
nor can different tolerances be taken into consideration in
evaluations with chromatic coordinates .

Offset:

The offset is used to correct metal thicknesses. When evaluating
measuring runs, the entered offset is taken into consideration for
each element.

If no attributes are entered, then display and evaluation occur 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.

The selected element is marked in color, and a dialog window
appears for entering the attributes:
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Color value

*
L

Offset
Tolerances
Group

13-8

I

HOLOS=-UX

Attribute SURFACE 12: HSRFODM7

Segmente 5: 7

Segmente T: 15

Farbwert: yellow O

Offset

f0.0000

Obere Toleranz:  [0.0500

Untere Toleranz: |—0.0500

Ok

| | Gruppe | | schliessen | |

Hilfe

Figure 13-3

Various information about the selected element appears at the top of
the window, e.g. the name of the element, the number of segments.

Click on the key for setting the color.

A list of available colors appears.

Click on the desired color.

Enter the offset value in the text field.

Enter the values for the upper and lower tolerance into the text fields.

Accept the settings for the selected element with <OK>.

You can define attributes for a group of elements.
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; First, select a group.

Then click on the <Attributes> function in the <Objects> menu and
define the attributes as described above.

i Click on <Group=>, in order to accept the attributes for the whole

group.

; Click on <Info>, if you require information about already defined

attributes.

.Q: You will obtain a list of the elements for which attributes have already

been defined.

HOLOS=UX — Ausgabe

HOLOS-UX Attributes
Offset: A. paBEA
obere Toleranz: 8. a584
untere Toleranz: -HB.85688
SURF 0ffset obere Toleranz untere Taleranz
HSRFBEB3 -1.58688 A. 2600 -B. 2880
HSRFBAL7 1. 5888 A. 186a -B. 1880
£
0Ok Il Druckerausgabe
Figure 13-4
The set attributes are taken into account during subsequent
evaluations for actual data and sections:
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Example:

Figure 13-5, Section evaluation with different tolerances

Rotate orientation

With this function you rotate the orientation of the selected object. A
rotation in the orientation can be necessary if you generate surfaces
from curves or if you "reparametrise* several surfaces (see function
<Analysis>) 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 will be interchanged. The
surface normal will be rotated.

For Patches the parameters u and v will be interchanged. The
normal of the entire surface will be rotated.

For Faces the orientation of the associated surface will be rotated.
For curves the direction of travel will be rotated.

The orientation will be displayed immediately.
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The rotation of the orientation cause a change in the data structure.
The data structure will be stored in accordance with the system
parameters in the <Parameter> 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
will be automatically rotated.

Operation
‘“* Select the object that is to be modified.

‘“) Click on the function <Rotate orientation=.

.Q: The orientation will be rotated and displayed immediately.

HOLOS V1.6 13-11



HOLOS-UX Operating Manual

Working with objects

13.10 Catalog of the objects

The function <Catalog=> lists all existing objects of a particular type
by their names and then permits the selection of a particular object.
The object types will be selected via the subfunctions:

Surfaces
Faces

Curves

Purpose of the function

The function is used for the selection of objects where clicking on one
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.

Operation

) Click on the function <Catalog> and then the desired object type.
.Q: A window will be overlaid with all objects of this type.

=| HOLOS—-UX
Select SURF

HSRFO003
HSRFO004
HSRFO005
HSRFO006
HSRFO00?
HSRFO008

ok || unsate || close

Figure 13-6
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Select the object name.
The object will be color marked in the graphics window.

By renewed selection, an already selected object will be deselected
again.

13.11 Search for object

Operation

-

wBDwB

HOLOS V1.6

With the function <Search for object> you can search for objects via
their names.

=.| Saarch okject

Qbject name =

SURFo0g

| oK || Close || Help |
Figure 13-7

Click on the function <Search for object>.

A window is opened for entry of the object name.

Enter the text and accept the entry with <OK=>.

The object will be in the graphics window color marked and selected.

By clicking on <OK=> again you deselect the object again.

13-13



HOLOS-UX Operating Manual

Working with objects

13-14 voa



HOLOS-UX Operating Manual

Working with groups of objects

14 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 glossary group beforehand.

The main function <Group=> branches off to the following functions:
Define group
Extend group
Delete group
Display group
Bézier polygon
Store group
Load group
Select group
Copy group
Rename group
Delete group

14.1 Local groups

A local group is valid until the "Select mode* (group, single, analysis)
Is changed, but will however have a maximum duration of a work
session.

Groups will be formed by selecting objects.
L You will find further information about how to select objects
in Chap. 13.1.

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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14.1.1

14.1.2

14-2

Define group

Operation

-

D F¥

i,

i,

| "3 "

L

Extend group

Operation

With the function <Define> you activate the "Groups select mode*,
which is noticeable by the message "Select: GROUP* 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.

Click on the function <Define>.

A group that possibly exists 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.

If you want to remove an object from the group, click on it once
again.

If you want to add objects to an existing group, utilize the function
<Extend>.

To arrive back in 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*.

With the function <Extend> you can add objects to an existing local
group. This function is only necessary, if the program is no longer
situated in "Groups select mode*“.

If the program is still in the above mode, a group can be extended at
any time by clicking on further objects.

The function <Extend> activates the "Groups select mode “ and will
subsequently be operated like the function <Define>.
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14.1.3 Delete group

With the function <Delete> you deselect all objects in the current
group and as a result delete the group. The objects themselves will
not be deleted in the process.

14.1.4 Display group

With the function <Display> all objects in the current group will be
listed together with their names in a special window.

=| HOLOS—UX — Editor

Telbil: Gl G

Nao. Object Object -zra = |

CURYE  HCURBA?3
CURYE  HCURBAZE
CURYE  HCURBA37
CURYE  HCURBA45
CURYE  HCURBEE3
CURYE  HCURE181
CURYE  HCURBA33
CURYE  HCURBA44

[m e Ry B R S VI L R

OK | | Printer output

Figure 14-1
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Display Bézier polygon

14.2

for the surfaces and curves of the current group. The Bézier polygon

With the function <Bézier polygon= you display the Bézier polygon
shows the interpolation points of a surface.

Further information on the Bézier polygon is contained in the

appendix.

Figure 14-2

NOTE:

If the representation is changed (rotation, view, refresh etc.) the

polygon will be deleted again.

Vi1
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14.3 Global groups

A global group will be stored under a name and is therefore available
again at any time.

NOTE:

If a VDA file contains the element GROUP, it will as a result be
transferred as a global group.

A global group can be selected and deleted as a totality and
consequently provides a faster access.

14.3.1 Store group

With the function <Store> you file away a local group as a global
group. The group will be stored in conjunction with the entry of a
name.

L Text entry is described in Chap. 1.8.4.

Once you have entered the name and confirmed it, the remaining
part of the model will be blanked out. All subsequent actions then
apply only to the group.

Via the management of the global groups you can always obtain
access to the entire model. If you want to work with the entire model
once again, load it by means of the function <Load group=>.

14.3.2 Load group

With the function <Load> you load a global group into the main

memory. To select the group, a window will be overlayed listing all

the groups for a model. The model itself is always included.

L The operation of selection windows is described in Chap.
1.8.5.
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14.3.3 Select group

With the function <Select> 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.

14.3.4 Copy group

With the function <Copy=> 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.
LD Textentry is described in Chapter 1.8.4.

14.3.5 Rename group
With the <Rename=> function you allocate a new name to a group.
.Q: For selecting the group, all existing groups are overlayed in a

window.
LD The selection window is described in Chapter 1.8.5.

i,

whDw

Select the required group and confirm with <OK>.
Another window appears.

Enter the new name and confirm with <OK=>.
L Textentry is described in Chapter 1.8.4.
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With the function <Delete> you delete global groups from the hard

disk. The objects in a group will not be deleted in the process. To

select the group, a window will be overlayed listing all the groups for

a model.

L The operation of selection windows is described in Chap.
1.8.5.

Before the delete action is carried out, you first have to confirm a
safety query.

You cannot delete the model itself by using this function. For this
purpose utilize the function <Delete model>.

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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15 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
Offset surface
Scaling

Mirroring nominal values

Basic information on transformations

NOTE:
Take care when using these functions since in the process
surface data will be modified. Also remember that afterwards the
nominal data will no longer be valid!

Where objects are dependent on other objects, these will be
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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15-2

Mirroring objects

Operation

. wRDRR

With the function <Mirroring> all selected objects will be mirrored.
The "mirror axis" is one of the three basic planes. You select one of
them via the function's input window.

=| Mirroring

Mirror plane

& Yz plane

<} X/Z plane

0 v o
[ ok || ciose |[ Hep |
Figure 15-1

If the option "new objects?* is selected, new objects will be created in
addition to the original. If option is not selected, the original objects
will be overwritten by the mirrored objects.

If you want to transform objects which will be referenced by several
other objects, where necessary copies will have to be generated,
which won't then be overwritten.

Example: A curve can be referenced from several FACE elements. If
just one of these FACES is transformed, the original curve is thus
preserved.

First select the object or the group of objects that are to be mirrored.
Click on the function <Mirroring>.

An input window is opened.

Select the plane in which mirroring is to take place.

Decide whether new objects are to be created, and if so, click on the
"new objects?" check box.

Accept the options that were entered with <OK>.
The operation will be carried out.
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15.2 Translation of objects
With the function <Translation> 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

Translaton vectos:

Z= [ new objects?
oK || Close ‘|| Halp |
Figure 15-2

If the option "new objects?* is selected, new objects will be created in
addition to the original. If option is not selected, the original objects
will be overwritten by the translated objects.

Operation

The function <Translation> is operated in the same way as the
<Mirroring=> function.
L) The text entry operation is described in Chap. 1.8.4.
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15.3 Rotation of objects
With the function <Rotation> you rotate all selected objects. You
enter the rotation point and rotation angle in the function's input
window. The rotation angle refers each time to an axis, about which
rotation will then take place.

=l| Rotation

Rotatlon polnl:

x= £, 0000

Y= 13, 0000

Z= 1, 0000

Rolation angle:

um £ = O new chjecia?
ok || clese [[ Hep |
Figure 15-3

If the option "new objects?* is selected, new objects will be created in
addition to the original. If option is not selected, the original objects
will be overwritten by the translated objects.

Operation
The function <Rotation> is operated in the same way as the

<Mirroring= function.
N The text entry operation is described in Chap. 1.8.4.
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154 Scaling

™ 7o scale selected objects activate the <Scaling> function in the
<Transformation> menu.

= HOLOS=-LX

Scaling

Scaling factor X = [1.0000

Scaling factor ¥ = [1.0000

Scaling factor Z= [1.0000 B new objects ?

OK | |Close| | Help

Figure 15-4

Scaling factor in X, Y and Z

Enter the scaling factor here. The defined objects are transformed by
the scaling factor.

New objects

If you activate this function, new elements are generated during
scaling.

If the function is deactivated, no new objects are generated, i.e. the
defined elements are transformed directly.
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When a transformation function is activated, a further window is
overlayed, in which you can define which elements are to be
transformed:

= | Transformation

|. Transform selected objects

[ Transform scanning lines
[ Transform digitizing points
O Transform CAD points

[ ok || Hep

Figure 15-5

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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Mirror nominal values

Operation

=
2

For axially symmetrical workpieces as a rule only the data for one half
will be stored and supplied to further processing systems. Therefore in
HOLOS not all of the data is available, that is necessary for a complete
quality assurance.

Using the function <Mirroring measuring runs> nominal values that
have already been defined can be mirrored in a mirror plane. If there
are no surfaces in existence for the mirrored area, the associated
surfaces will be automatically co-mirrored.

=| HOLOS—-UX

Mirrar norninal valucs:

D_HSRFO004_0.mess

D_HSRFO004_1.mess

D_HSRFO004_10.mess
D_HSRFO004_11.mess
D_HSRFO004_12.mess
D_HSRFO004_13.mess
D_HSRFO004_14.mess
D_HSRFO004_15.mess
D_HSRFO004_16.mess
D_HSRFO004_17.mess
D_HSRFO004_18.mess
D_HSRFO004_19.mess
D_HSRFODD4_2.mess

D_HSRFO004_20.mess
D_HSRFO004_21.mess

0K || Updatc || Close

Figure 15-6

Click on the function <Mirror nominal values>.
A window is opened to select from existing measuring runs.
Select the relevant measuring run and confirm with <OK>.

The nominal values will be displayed on the screen and a window is
opened to specify the mirror plane.
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D w

I

Minerng

MIrrar plane:

<
<
*

Y/Z plane
XIZ plane

XIY plane

ok || ciose || He

Figure 15-7

Select the desired mirror plane and confirm with <OK>.

The measured points displayed will be mirrored.
An attempt will be made to identify a surface in the target area.

If no surface is found, the surface that belongs to the nominal points
will be co-mirrored.
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Offset surface

The offset surface denotes a surface that has been shifted 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
directional sense of the normal.
negative value: Offset surface will be shifted contrary

to the directional sense of the normal.

=-| Qffset surface

Offset = J0,0000

[ ok || cmse || wew

Figure 15-8

Purpose of the function

Operation

[

| 4 %

Dwb

If for example, the surface was generated on the model, the sheet
thickness can be added by means of the positive offset value.

First select the surface.

Click on the function <Offset surface>.

A window is opened for entry of the offset.
Enter the value and confirm with <OK=>.

The offset surface will be calculated and shown in addition to the old
surface. In the process the old surface will be marked.
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16.1

16.2

HOLOS V16

Installation

Installation

General

The software will normally be already pre-installed on the hardware
that is delivered. Where this is not the case you will receive a DAT
tape containing your software.

To install the software carry out the following steps:
1. Terminate all processes that are currently running.
2. Log on to your system as super-user.

3. Mount the supplied DAT tape in your DAT drive.

4. By entering the following command your software will be
installed:

update -s /dev/dat “*”

/dev/dat designates the device file for the DAT drive. If a different
device file is defined in your system, you will need to substitute it for
the one given here.

5. Log off as super-user

6. Start your system.

Your HOLOS-Software has now been installed.
With a new installation there are various parameters to be defined.
The necessary steps to carry this out are contained in this description.

When installing a software update the steps described above are
likewise to be carried out. The following installation tasks must not
however be repeated, as the defined parameters will not be
overwritten.

Prerequisites

During the installation of HOLOS-UX a directory "/users/holos/“ will be
created. All the files that are necessary for the HOLOS processes are
located within this directory. The only exception this are the resource
files for the operator interface under X-Windows, because specific
resources also need to be available to other processes.
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The drivers for the graphics software and for graphics output to
external media (plotters, printers) are not fixed-programmed, but will
be read in to the system via environment variables during the actual
program start. This facilitates matching to various types of peripheral
devices. Various definitions are necessary for this however, which will
normally be carried out by the CZ-Installation Tools.

These environment variables will be defined either in a local file
"kshrc* or "profile* in the user's home directory.

16.2.1 Graphics screen

16.2.2 Plotter output

16-2

The driver for the output to the graphics screen is defined via the
environment variable SB_ OUTDRIVER.
The delivered version has the sox11 driver predefined:

HOLOS SB_OUTDRIVER=s0x11
export SB_OUTDRIVER

The driver for output to a plotter or ink-jet printer (Paintjet) is
defined via the environment variable SB_PLTDRIVER. This variable can
have the following values:

(1) SB_PLTDRIVER=hpg|
(2) SB_PLTDRIVER=CADplt
(3) SB_PLTDRIVER=CADpIt2

All three drivers generate HPGL files as output , which can be directed
to a plotter or ink-jet (Paintjet) printer that is installed on the network.

The table listed below shows which drivers you have to define for
which plotters during the system installation.

This table is an extract from Hewlett-Packard documents. For that
reason no guarantee can be made regarding its current correctness. If
problems arise in connection with specific plotters, ask your Systems
Administrator.
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Driver

HP-GL
hpgl

HP-GL
CADplt

HP-GL/2
CADplt2

Plotters 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 75868
HP C1600A

HP 7550A
HP 7576A
HP 75868
HP C1600A

HP 75968

HP C1601A
HP C1625A
HP C1631A

Installation

HP 7475A
HP 7575A
HP 7580B
HP 7595A
HP C1601A

HP 7570A
HP 75808
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
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Plotter pens

Assign the pens for the output to a plotter as follows:

Pen 1: Black

Pen 2: Red

Pen 3: Yellow

Pen 4: Green

Pen 5: (any, since not used)
Pen 6: Blue

Pen 7: (any, since not used)
Pen 8: (any, since not used)

X-Windows environment

To initialize the X-Windows functionality of the operator interface
the display variable DISPLAY needs to be defined. As a rule this is
specified after installation of the software. The definition of these
variables is located in local file “.x11start” in the user's home
directory.

For installation on the system console:
: ${DISPLAY="hostname ":0.0}; export DISPLAY
or

DISPLAY="hostname™:0.0
export DISPLAY

For installation for an X-Terminal:
: ${DISPLAY=xterm:0.0}; export DISPLAY
or

DISPLAY=xterm:0.0
export DISPLAY

The definition of the directory for the operator interface resources
under X-Windows is carried out via the environment variable
XAPPLRESDIR. The entire resource files necessary for the Zeiss
software are located in this directory. This directory will be created
during the software installation and contains all the necessary entries.
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The definition of the environment variables XAPPLRESDIR takes place
in the local file “.x11start” in the user's home directory and is
generally carried out by the CZ Installation Tools.

: ${XAPPLRESDIR:="/users/zeiss/app_defs/'}; export XAPPLRESDIR
or

XAPPLRESDIR="/users/zeiss/app_defs/"
export XAPPLRESDIR

The remaining installation tasks such as the creation of all the
necessary directories and special entries in system files will be carried
out by the HOLOS Installation Tool.

16.3 Installation tool, INSTALL

You invoke the HOLOS Installation Tool by means of the command
"INSTALL”. The HOLOS Installation Tool will be used to define various
parameters such as language identification, measuring software on
the coordinate measuring device's computer, as well as the drivers for
the peripheral devices.

For the installation of the data communications module for
communication with the measuring software a number of entries
need to be made in system files or directories. For that reason the
installation tool INSTALL needs to possess the super-user access
rights.

As a rule this will be carried out during the software installation. If
nevertheless there are problems after the installation, the access rights
of the installation tool INSTALL, should be checked first of all. This is
carried out with the command "Il /users/holos/bin/”. In the list that
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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16-6

I

HOLOS—UX Installation Tool

I

File Parameter

Language definition:

O Multi column mode

Measuring software: |UMESS UX O Coturnnt
B Cobunn 3
ZEIXN
O b d
O Cohun g b
Il DSE CMM I Server Installation
Printer Plotter Graphic printer

Printer name: hplaser

Mo. of Lines:

il

4 Graphic Printer

&> Pen Plotter

Plotter name: pjetxI300 |

4 Graphic Printer

& Laserdet (bfw)

Printer name: pjetxI300 |

system parameters:

grafic printer model: Graphic Printer
grafic printer name @ pjetx 1388

language 1 German

measuring software @ UMESS UX

single CHH mode

CHH with DSE

Server installation

printer parameters:

printer names : hplaser Mo, of lines :
plotter model : Graphic Printer

plotter name I opjetx 1388

B2

Figure 16-1

On a screen form you define the parameters in the installation tool

INSTALL:

language definition
measuring software
printer (Printer settings)
plotter (Plotter settings)

graphics printer (Graphics printer settings)
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16.3.1 Language definition

Here you set up the language definition for text output and for the
operator interface text.

By clicking on the menu button for the language definition with the
left mouse button, a menu appears showing all of the available
languages. The respective language definition is transferred by
clicking on it with the right mouse button.

The default setting for the language definition is German. If a
language definition is set up which does not exist on the system, the
system will switch back to the default setting.

16.3.2 Measuring software

Here you define the measuring software on the coordinate measuring
device's computer.

By clicking on the menu button for the definition of the measuring
software with the left mouse button, a menu appears showing all of
the available systems. The respective system is transferred by clicking
on it 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 corresponding measuring software a
number of entries need to be made in system files or system
directories. For that reason the installation tool, INSTALL needs to
have super-user access rights (see above).
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16.3.3 Peripheral devices

Here you define the connections to the peripheral devices, such as
printers, plotters and graphics printers. The peripheral devices can be
installed either locally on the HOLOS computer, or on another
computer within the network.

During the installation of such devices in the system device names
will be issued. You must specify these device names in the installation
tool INSTALL.

Printer parameters

printer name Name of a printer installed in the system.
All text output will be printed on the printer
that is defined here (e.g. measuring records).

lines Number of lines per output page

Plotter parameters

plotter model During the installation of a plotter (Pen

plotter
or Paintjet) you need to define the type and the
name of the plotter. By clicking on the menu
button for the definition of the plotter type with
the left mouse button, a menu appears with the
available plotter systems. You transfer the
respective plotter type by clicking on it with the
right mouse button.

plotter name Name of a plotter that is installed in the system

Graphics printer parameters

printer model During the installation of a graphics

printer you
need to define the type and the name of the
graphics printer. By clicking on the menu
button for the definition of the printer type with
left mouse button, a menu appears with the -
available printer systems. You transfer the
respective printer type by clicking on it with the
right mouse button.
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printer name Name of a graphics printer that is installed
in the system.

Graphics printers are used in the output of graphics dumps. In the
process the entire contents of the graphics window will be output on
the printer. In this way, outputs that cannot be output on plotters
(e.g. the representation of deviations in chromatic coordinates), can
also be produced in a paper form.

The graphics printer types Paintjet and Deskjet permit the output of
colored images. On the Laserjet only black-and-white images can be
output.

In principle the output of the measuring records is also possible on
the graphics printer. Since however the types Paintjet and Deskjet in
particular are relatively slow, this is not to be recommended by using
one of these graphics printers.

The parameters that have been modified can be stored or displayed in
the lower text window with the function <Parameter> in the menu
bar.
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16.3.5

16-10

Terminating the installation tool, INSTALL

You quit the installation tool INSTALL
via the <Quit> function in the <File= menu.

If the parameters that have been modified, have not also been saved
by using the function <Save parameters>, then on quitting the
installation tool INSTALL, the user will be requested to save the
changes. For this a dialog window is opened.

=l| HOLOS—-LX Installation Tool

The system parameters are modified.
Save them before continuing with Quit 7

| Sawe | |continue | | cancel |

Figure 16-2

Using the <Save> button the parameters that have been modified
will be transferred and the previously defined action continued.
(<Quit> or <Start HOLOS>).

The <Continue> button resumes the previously defined action
without transferring the defined parameter values.

With the <Cancel> button you cancel the action, and the installation
tool INSTALL remains active.
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Appendix A - Variable Logo in Graphic Log

HOLOS-UX offers the possibility of entering your own logo as part of
the graphic log.

e | e = e
7 J |,.1'_|'_'| L, HOLOS - SCULPTURED SLAFACES . | ek
Cafll DB e 1 wob | 0 KEE it v PG Intm: GERLE

Frame 1 Frame 2
Frame positions for entering own logo
Diag. A-1

The two frame positions are defined by their coordinates on the
screen.

Frame 1: Range of values X: 0 ... 140 Y:x10...40
Frame 2: Range of values X: 920 ... 1075 Y:0...40

The characters for the display of your own logo must be projected
within this range of values.

must A maximum of 200 points per character can be set.

The data be in a file with the name logo.dat in the directory
lusers/holos/sys.

The file holds data in the following format:

Number of characters

Number of points character 1, fill_wazzu flag, color, closed_flag
yl

X2 y2

XN yn
Number of points character 2, fill_flag, color, closed_flag
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Example:

Number of characters:

Number of character points:

fill_flag:
color:
closed_flag:
2
4021
0 O
140 0
140 40
0 40
4031
920 0
1075 0
1075 40
920 40

defines how many characters are
held in the file

defines the number of points a
character is stored composed of
defines whether a character is
displayed color-filled or only as a

boundary polygon.
0 = not filled
1 =filled

defines the color in which the
character is to be displayed.
0 = white

2=red

3 = yellow

4 = green

5 =cyan

6 = blue

7 = magenta

Defines whether a character
concerned is a closed polygon.
0 = not closed

1 = closed

This example of the file logo.dat draws a rectangle at each of the

two frame positions.
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The rectangles are not filled with color (fill_flag = 0) and are closed
(closed_flag = 1).

Rectangle 1 will be displayed in red (color = 2), rectangle 2 will be
displayed in yellow (color = 3).

NOTE:

A logo.dat fill is supplied with the system, in which the ZEISS-

logo is defined. Before you create your own file, this file should
be copied for safety.
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Glossary

Bézier polygon

Continuity

Deviation

The Bézier polygon is an approximation to a real surface. In other
words: a curved surface will be approximately described with plane
polygons (sets of connected lines). With the help of the Bézier
polygon inaccuracies in the curvature progression of a generated
surface will be made visible.

A function is continuous at a particular point
if the value of the function exists at this point and
if the left- and right-hand side limiting value at this point is equal
to the value of the function.

In other words: a function is continuous at a particular point if it has

neither a gap nor a step there.

HOLOS-UX differentiates three degrees of continuity:

1. CO continuous or continuous: the above-mentioned
condition applies only to
the function.

2. C1- continuous or tangential continuous:the above-mentioned
condition also applies to
the first derivative of the
function.

3. C2- continuous or curvature continuous: the above-mentioned
condition also applies to
the second derivative of
the function.

A deviation in the measuring technology sense relating to freeform
surfaces is the perpendicular distance of a measured spatial point
from a freeform surface (distance in the direction of the surface
normals).
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Digitization

Digitization denotes the collection of individual points on a surface.
In HOLOS-UX the digitize function is used to describe unknown
contours mathematically. For this purpose, various functions are
available for the generation of individual points, curves and surfaces.
Individual points and curves can be further processed to surfaces in a
graphic interactive manner.

Digitization process

FACE

“Fix in space”

In HOLOS-UX the digitization process denotes the procedure of
collecting additional surface points on the workpiece surface, in order
to attain a particular accuracy. This procedure runs automatically to a
large extent, so that relatively little operator interaction is necessary.

A FACE is a freeform surface bounded by curves. The surface with its
surface segments can in its mathematical description go beyond the
limits of an actual existing surface geometry. The actual surface will
then also be limited in its mathematical description by curves on the
mathematical surface.

The nominal/actual value pairs must be chosen such that a model's
points of contact are also the nominal points.

This will prevent the model from moving in an undesired direction
during the transformation and giving rise to incorrect values.

Freeform surface, SURF

Patch-ldent

A freeform surface is any given smooth surface with a contour having
numerous curves. A freeform surface can consist of several surface
segments (patches), which are themselves independently,
mathematically described.

Patch ident denotes the identification of a surface segment after any
given probing on the workpiece surface. In the process the deviation
on this surface segment will be determined.
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Polynomial degree

The maximum exponent in the mathematical description of a curve or
surface. The maximum polynomial degree that HOLOS can process
from external data is 20.

Re-parametrisation

Re-parametrisation in HOLOS-UX denotes the combining of patches
to form a new surface with a modified number of surface segments,
that is modified parameters S and T. The re-parametrisation is used to
close and define surface transitions.

Segmentation
Subdivision of a freeform surface into patches (= surface segments).
The parameters S and T determine the division in rows and columns
of patches.

Surface segment, Patch

A Patch is a segment of a freeform surface which in itself is
completely described mathematically. Patches have a local
parametrisation in the parameters u and v, where u and v can assume
values between 0 and 1.

Transformation

The computing rule for the conversion of values. The alignment of
the measured points on the surface points yields a computing rule for
converting the machine coordinates to the workpiece coordinates.
This computing rule is called transformation.

Translation
Translation of the coordinate system without rotation.
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Index
* C
*.log 6-5 CAD points 7-30
*.vda 6-7 importing 4-6
removal 4-9
representation 4-9
0 CADLINK
Clearance plane 12-13
05-Paints 7-18 Change model directory 1-19
Chord error 7-47, 7-53
Circle 11-5, 11-12, 11-17, 11-20
3 Clear 3-6
Clearance
3D best fit 9-11, 12-24 display 3-4
with weighting 9-13 Clearance plane 12-13
3D best fit 8-4 Clearance planes 10-7
Collision 7-58, 12-13, 13-10
Complete 3-10
A Cone 11-9, 11-13, 11-17, 11-24
Configurations 1-6
Actual data Contour line 7-32
representation in chromatic coordinates 9-3 Co-ordinate entry
Actual data evaluation 9-1 manual 7-44
Administration 1-16 Coordinate zero point 12-3
Alignment point 8-10 Corner points 7-39
assign 8-12 curvature tolerance 7-47
correction 8-13 Curvature tolerance 7-53
delete 8-13 Curves
delete assignment 8-13 representation 3-3
Alignment points Cylinder 11-8, 11-13, 11-17, 11-23
representation 3-3
Angular change 7-8
Area scan 7-49 D
Attributes
Surface elements 13-7 DAT-Tape 16-1
Axis of rotation 3-8 Decimal places 12-32
Degree of freedom 12-24
Delete
B model 5-2
Delete graphic element 3-22
Backaway path 12-12 Deviation representation 9-3
Bézier polygon 14-4 Dialog window
update 1-15
Digitizing points
representation 3-3
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Index

Displacement 7-20
Display deviation window 8-5
Display values large 8-5
Distance calculation 9-20
Double column mode

measuring 1-10
E
Edge measurement 8-6
Edge points 7-26
Editor 1-21
Elements

selecting 1-14
Enter number of points 7-5
Establish scanning area 7-49
Evaluate

actual data 9-1
Evaluation

sections 9-7
F
Faces

representation 3-3
File

delete 4-3

display 4-2
File manager functions 1-15
File name

automatic 12-37

defined 12-38
Filter 7-21
Freeform surfaces

measurement 7-1
Functions

selecting 1-14
G
Geometry 6-5
Graphic editor 3-15
Graphic log

Enter variable logo 1
Graphic output 3-10

Graphics frame

representation 34
Graphics menu bar 1-11, 3-2
graphics printer 16-6
Graphics screen 16-2
Graphics window 1-11

print contents 3-5
Grid 7-3
Group

combine into 7-5

define 14-2

delete 14-3, 14-7

display 14-3

extend 14-2

global 14-5

load 14-5

local 14-1

select 14-6

store 14-5
Group representation 3-3
H
Header 6-8
I
Icon

Clear 3-20

move 3-19

Reset 3-20
IGES data

importing 11-2
Image

magnification/reduction 3-8

move 3-9

rotation 3-7
Ink-jet printer 16-2
INSTALL 16-5
Installation 16-1

prerequisites 16-1
Interpolation 9-4
Isoparametric lines 12-3
L
language definition 16-6
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Language definition 16-7
Line scan 7-46
Load graphic elements 3-24
logo.dat 1
M
Macro
Comment 10-5
define clearance planes 10-8
Delete 10-28
display run 10-26
extend 10-20
File 10-5
function bar 10-3
in UMESS CNC runs 10-24
Name 10-4
Output to printer 10-27
Parameters in programming 10-20
program 3D fit 10-13
program evaluation 10-14
program graphic outputs 10-17
program new 10-4
Programming 10-1
Start 10-23
switch off programmed detours 10-12
total evaluation 10-15
Magnification factor 12-6
Main axis
definition 3-6
Manual probing 8-2
Marking 12-6
Measured points
define 7-25
delete 7-25
store 7-25
Measuring record 8-4, 9-18, 12-25
layout 9-18
output 12-25
record head 12-28
standard record head 12-28
user record head 12-29
Measuring run
area scan 7-49
automatic storage 4-2
cancel 7-58
Contour line 7-32
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curvature tolerance 7-47, 7-53
define 7-2
Edge points 7-26
evaluation 9-1
graphic display 7-58
grid 7-3
line 7-6
measured points 7-24
parameters 10-7
program 10-6
raster 7-15
scanning speed 7-53
scanning speed 7-47
start 7-54
start existing 7-57
target circle radius 7-48
Target circle radius 7-53
Measuring runs
storage 7-3
Measuring run
simulate 7-59
measuring software 16-6
Measuring software 16-7
Menu editor 1-21
Model
close 5-2
copy 5-3, 14-6
delete 5-2
generate 5-3
Information 5-6
load 5-2
Rename 5-4
representation 3-3
Model
compare 5-5
Models
join 54
Move graphic element 3-22
N
Nesting depth 9-4
Net co-ordinates 7-42
Net plane 7-42
Net points 7-41
definition 7-43
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Index
definition 7-44
Net sections 7-41
definition 7-43
Nominal values
export 4-5
import 4-5
mirror 15-7
scanning according to 7-54
O
Objects 13-1
analysis of 13-4
automatic storage 4-1
catalog 13-12
delete masked 13-3
delete selected 13-2
demask masked 13-3
groups of 14-1
mask selected 13-2
mirroring 15-2
names 12-2
only selected 12-18
representation 3-3
rotate 154
rotate orientation 13-10
search 13-13
select 13-1
show masked 13-4
Transformation 15-1
translation 15-3
Offset correction 12-12
Offset surface 15-9
Operating steps 2-1
Option selection/deselection 1-13
P
Parallel curve 7-20
displacement 7-20
filter 7-21
measured points 7-22
Parallel curves
representation 3-4
Parameter
for markings 12-10
Output record 12-31

probe
scaling value
section representations
Tolerances
Parameters
3D best fit
deviation
digitizing
evaluation
graphic representation
Graphic symbols
graphics printer
measuring record
measuring run
patch identification
plotter
printer
Rendering
rotation
serial interface
store data
system
tolerance classes
Patches
representation
Patches fill
Peripheral devices
Plane
Plane / workpiece intersection
plotter
Plotter
Plotter pens
Plotting
Margin settings
Output possibilities
Paper formats
to scale
Points distance
maximum
Points generation
curvature- dependent
with a constant distance
Points grid
Polyline
Polynomial degree
printer
Printer management
Probe

12-20
12-21
12-33
12-21

12-24
12-4
12-17
12-14
12-2
12-15
16-8
12-25
12-11
12-18
16-8
16-8
12-7
12-4
12-42
12-37
12-37
12-22

3-3

12-4

16-8

11-6, 11-12, 11-17
7-9

16-6

16-2

16-4

3-28
3-29
3-28
3-26

7-8

7-8
7-7
7-3
9-7
12-17
16-6
12-41
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Select 3-25
Probe guidelines 11-12
Probes

define 12-20
Probing direction

evaluate 12-19
Probing point

deviation distribution 8-2

deviation representation 8-2

search area 8-2

tolerance range 8-2
Probing points

delete 8-4
Program end 15
Program start 1-5
Q
Quick positions 3-12
R
Raster 7-15

area 7-17
Raster points

entry 7-17
Record 12-26, 12-28
Record file 12-26
Rectangular hole 11-4,11-12, 11-17, 11-22
Refresh 3-6
Regular geometries

evaluation 11-25

from digitized points 11-10

generating 11-2

manual measurement 11-15

measuring elements 11-15

measuring in CNC mode 11-19
Regular geometry 111
Regular geometry analysis 11-14
Rendering

Colors 12-9

Parameters 12-7
re-parametrization 13-5
Reset 3-6
Revision level 1-23
Rotation 15-4
Rotation angle 12-4, 15-4
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S
Save preview 1-20
Scaling 15-5
Scaling value 12-21
Scanning according to nominal values 7-54

at nominal value 7-56

constant 7-55

curvature dependent 7-55
Scanning lines

representation 3-3
Scanning lines distance 12-17
Scanning parameters 7-46
Scanning points

representation 3-3
Scanning speed 7-47, 7-53
Screen 3-10
Search area 12-18
Search path 6-2
Section

delete 9-10

display 9-9

evaluate 9-10

graphic representation 9-10

point marking 12-34

store 9-9
Sections 9-7

define 9-7

deviations 12-36

magnification factor 12-36

Min-/Max values 12-35

tolerance range 12-35
Selection window 1-14
Serial interface 1-7, 12-42
Sheet thickness 15-9
Slot 11-3, 11-12, 11-16, 11-21
Sphere 11-7, 11-13, 11-17
Status line 1-11
Step width 7-47, 7-53
Storage

Data 4-1
Store graphic elements 3-23
Store probing points 8-4
Sub-image 3-10
Surface

orientation 12-19
Surface boundaries 7-20
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Attributes 13-7
Surface models

generating 2-4

measuring 2-1
Surface normal 13-4
Surfaces

correct orientation 12-38
Surfaces representation 3-3
System

exit 4-10

parameters 12-37
T
Target circle radius 7-48, 7-53
Text entry 1-13
Tolerance classes 12-22
Tolerances 12-21
Toolbox 1-16
Transformation 12-24, 15-1
Transformations rule 9-11
Translation vector 15-3
Triangular meshing 9-3
\Y
VDA file 6-2

actual values 6-7

check 4-10
digitization points 6-7
Header 6-8
nominal values 6-7
scanning lines 6-6
VDA file conversion 6-4
VDA postprocessor 6-2
VDA preprocessor 6-4
View
call 3-12
store 3-13
Views 3-12
w
Workpiece
axially symmetrical 15-7
best fit 9-11
Workpiece correction system 9-11
X
X-Windows environment 16-4
Z
Zooming 3-8
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