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[bookmark: _Toc375227671][bookmark: _Toc35154388][bookmark: _Toc35154911]Product Description
DFT (Discrete Fourier Transform) Plug-in is a tool for calculating the roundness ore curve behavior the in frequency. Calypso can make this analysis with a complete circle, but can’t deal with other situations like sector lesser or bigger as 360°.
This DFT Plug-in can deal the data of circle and cylinder in many ways, from smaller as 180 degree up to a couple of revolutions. 
The measured points for the e.g.  circle should more than 2,000 points to make sure the analysis in good accuracy. More points takes more time depend on the computer ability. The slowest situation is in 349 degree, 4000 points will take 10 seconds for a lot of calculation.


System requirements
· Operating system, Windows XP or Windows7, license is not supplied by Zeiss.
· Calypso Software, release 5.4 minimum with basic Calypso-CNC license.
· Faster CPU is a good option and SSC disk


Note: This plug-in use “FFT” & “FFT axial” as identifier in Calypso, if you had a another plug-in named these, the plug-in may overwrite it, and cause none of the plug-ins can be used.


[bookmark: _Toc375227672]Install the DFT Plug-in
It’s different path used between Calypso version start at 5.6 and older one.
Note: If you have 2 different Calypso versions, you need install twice for both of them.

[bookmark: _Toc375227673]Use in Calypso 5.6 ore 2014

Note: You must close the Calypso before install the plug-in.
Unzip the file “5.6.zip”, get these 2 folders
[image: ]

copy all these 2 folders to “C:\Users\Public\Documents\Zeiss\CALYPSO” 
[image: ]

The system should mention you copy the folder may overwrite some files.
If you had other special programs, backup the file

“C:\Users\Public\Documents\Zeiss\CALYPSO\config\configCFSpecialProgram.txt”

first.
If no, click Yes.

Then you can use the plug-in within Calypso.
[bookmark: _Toc375227674]

Use in Calypso 5.4 or older version
Unzip the file “5.4.zip”, get these 2 folders

[image: ]

copy all these 2 folders to Calypso installed path.

Notice: path may be different depends on the Calypso version.
The possible path could be:
· C:\Program Files (x86)\Zeiss\Calypso
· C:\Program Files (x86)\Zeiss\CALYPSO 5.4
· C:\Zeiss\CALYPSO 

The system should mention you copy the folder may overwrite some files.
If you had other special programs, backup the file “~\Zeiss\CALYPSO\home\om\config\configCFSpecialProgram.txt” first.
If no, click Yes.

Then you can use the plug-in within Calypso.


[bookmark: _Toc375227675]Use DFT Plug-in in Calypso
You can active the Special Program through Size More Special Program

[image: ]

[image: ]There are two general 2 options
· Circular features, as circle or cylinder
· Only deviations, as result of curves

Circular features
If you want to get the result in radial, select “FFT”.
If you want to get the result in axial, select “FFT_axial”.
Additionally to the FFT the lead or slope are calculated in the background and shown as nominal inside the evaluation window.

Click “Select Features” and select the circle(s) you need to evaluation.
You can click “Execute Program Now” to see the report right now, or press OK to close this window, the report will be shown during the CNC Run.

Notice:  The feature must have actuals already.
[image: ]
The window will show the report
Example: Circle radial 

[image: ]
Example: Circle axial with lead

 If you want to hide this window, please reference next chapter.


General handling

Table
Column for Harmonics, Actual, Tolerance, Deviation
[image: ]Table: Results

Click on label field change the sequence, default is upwardly

Harmonic
From 2 to end of calculation, preset by  fft.ini  file. For angle range smaller as 180° the start harmonic will be 3 according to the missing second area.

Actual
Amplitude of each harmonic

Tolerance
As result of the default selection from fft.ini  file

Deviation
Distance to tolerance, since the critical frequencies are important



Tolerance Mode

Three possibilities added, RTA-Curve – Polynomial function – Tolerance file
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Tolerance selection

RTA-Curve

R:		Normally a part of roundness tolerance
n0:		Factor of formula
k:		Factor of formula 


Polynomial function 




Tolerance File

Example


Lead: 		Only appears if FFT-Axial is selected before

Update View:	Recalculation of  table and graphic



Diagram window
[image: ]Amplitude over harmonics

Black:	Actual
Red:	Tolerance


Left button

Zoom:	As at other graphic software with pressed left mouse bottom frame defines the area be zoomed.

Right mouse button menu
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		     Right button menu


Copy:			Image copied to clipboard

Save Image as …:	Windows ca be stored in file with different standard pixel formats (*.bmp,.*.Jpg , …)

[image: ]Page Setup:	Format for printing

Print:	Print menu

Show Point Values:	

Un-Zoom:	All three functions 
Undo All Zoom/Pan: 	actives default view
Set Scale to Defaults:


Middle Mouse Button:	Pressed moves
the zoomed area

[bookmark: _Toc375227676]Configuration settings 
The setting file was stored in the folder “~\sp_FFT\bin\FFT.exe.config”
Open this file by text editor like notepad.

The content like this

[Paras]
;the range lower than this use segment analysis
ZeroPaddingRange=350

;the range between this 2 values use zeropadding
;bigger than this use 2PI
ZeroPaddingRange2=357

;save a pdf file after closed the window
outputPDF=true

;open the pdf file after saved
openPDF=true

;auto closed the window if showWindow is false
showWindow= true

;1 use the PDF-ALL path, 
;2 use the default setting in Calypso environment
;3 use the customer path-->
PDF_PATH_MODE=3
;		customer define path for pdf reports
;		%Calypso% means the the install path of the calypso
;		%default% means the setting in the Claypso
;		%inspection% means the program name 
;		%number% means the increatmental part number
;		%chr_name% characteristic name in calypso
customerPDFpath=%default%\%inspection%\part_%number%_%CHR_NAME%.pdf

;number of result shown in Calypso
NoResult=5

;tolmode:
;1 for RTA
;2 poly coeff
;3 tolerance file
tolMode=3

;parameter for RTA
R=0.3
n0=0
k=0

;para for tol file name
tolfile = tol.txt

;parameter for poly coeff
polycoeff = (0,3,1,-1,3,1)

;range_min & max the range shown in graphic report
range_min=2
range_max=600

;Evaluation range using as re-order file back to Calypso
FFT_Evaluation_Range=600

;file name, which PCM program used store deviation and sorted ASCII-file
outfile="C:\tmp\output.txt"
devfile="C:\tmp\dev.txt"

;comment for additional text within characteristic
comment = "Waviness 360 - "

;Nominal lead value
lead=7.000

You need to change the content in “value” field.

ZeroPadding 
Explanation for ZeroPadding
The Calypso formula runs only for fully circular path. For points sequences, not closed by a small angle, the missing value could be substituted by Zero. Bigger gaps need adapted mathematic, like DFT.



Files stored for additional use


Outfile

ACSII-file with all harmonics and amplitude. 
This file could be used for handling with other software or to make a customized plot inside CALYPSO (see examples below)

Example

Outfile = C:\tmp\0691406252_R_G1_out.txt

x	y		z	u	v	w	r
1	0.00000	0 	0 	1 	0 	0
2	0.83144	0 	0 	1 	0 	0
3	0.34119	0 	0 	1 	0	0
4	0.15534	0 	0 	1 	0 	0
5	0.05953	0 	0 	1 	0 	0
6	0.03677	0 	0 	1 	0 	0


devfile
Sorted according to distance to tolerance. If outside of tolerance minus value

Example : devfile=C:\tmp\0691406252_R_G1_dev.txt

dev[0] = vector(168, -0.0026183529923403,	0.0762125577003614)
dev[1] = vector(167,  0.0224591255052462, 0.0764361714281771)
…

Stored as vector
dev[0]		 Counted from “0”
X		 1st - Harmonic
Y		 2nd - Actual
Z		 3rd  - distance to tolerance

By PCM its easily to fetch this values for internal use



[image: ]Standard graphic output
Calculation window:  circular “radial behavior”
[image: ]
Calculation window:  circular “axial behavior” with nominal lead





Standard PDF Graphic
[image: ]Example for Radial Range 190°

[image: ]Example for Axial Range 190°



Harmonics by CMM
[image: ]
Axial diagram measured on standard CMM

Signals at harmonic 175 and 350

The standard scale has a pitch of 40µm. The sin/cos signal is devided into the standard resolution.

If a lead of 7mm is measured the 40µm runs 175 time to get the 7mm lead. The sin/cos are always not precisely adjusted. Therefore the evaluation shows a bigger signal at 175. 2*175 = 350, …  

Signals at axial measurement not always comes from part it shows also the behavior of the CMM.

PRSIMO Ultra
This CMM uses scales with 8µm pitch. The signal therefore 5 times better a get from standard scales. The effect is shifted up to 5*175 = 875, 1750, … and out of the screened area.



[image: ]DFT with curves
Lead by circular FFT-Axial and as Curve by FFT

· The spectrum is shorter referring to the number of points
· Circular about 3245, curve only 380 nominal
· Curve FFT do not know the circular range. The Ouotient 360/190 = 1.894  must be used to make the transformation of the harmonic. The signal at 90 is related to 360° 90*1.894 = 170 ad fits with the signal at 175 within circular FFT.
· The curve FFT uses the calculated deviations. Therefore only the form deviation must be used. This means BestFit and OffSet must be part of the calculation.
· Deviation bases on the actual spline and smooth the point cloud
· Spline calculation sometimes tend to overreact. This has directly an effect to the spectrum.
· The tolerance refers to the harmonic. It must be adjust to the shorter range (see diagram above)
· The first harmonic as result of the eccentric  is reduced or eliminated

Resume
The evaluation could be used to find the relevant harmonic. The amplitude is not so exact to use as “true value”.


Special Output by PCM and Calypso
[image: ]Example for > 360°, radial and axial
[image: ]
Example for < 360°, radial and axial











[bookmark: _Toc375227677]

Error Information
Wrong type of element, DFT Plug-in now can only deal with circle or cylinder, can’t deal with other types.
[image: ]


The measured points must more than minPoints, if not, DFT Plug-in will give an error message.
[image: ]
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Index


	
	20
	



description, 1
Install, 2




[bookmark: _GoBack]
image2.png
Ome modtied

sumnonss

e
Fltase




image3.png
0l » Computer » Locel Disk (C) » Users » Public » Public Documents » Zeis » CALYPSO » < T2 [ Search catveso »
File Edt View Toos Hep
e )
4 Neme . Date modified Type Size g
& cad W61029  Fiefolder =
B conig MBI Fiefolder
B dota W61029  Fiefolder
3 notine WG Fiefolder
3 log WU Fiefolder
B ompatch W61 Fiefolder
B protocol W61029  Fiefolder
U sppFT 12101008 Filefolder
Ui Public Desktop 3 weprom W261029  Fiefolder
3 Public Documents 3 workarea W61029  Fiefolder
@ My Music ] AutoFocusparamict WA Te Document 1@
@ MyPictures ] CHARACTERZATIONFILE Mo Fie sk
) My Videos [ Contaat M2EN  DATHIe 1@
B Tencent ] cunveParometertt W19 Text Document 1@
3 Thunder Netwerk [ comeTmpit M261558  Text Document 1@
B zess 1 postere 209624708 Appiiation “Ke
i caueso (0] esymbolcon 20527181305 CONFile 1]
U} Public Downloads 5 outputon WIA2I11049 Tex Document oK
1) Public Music ] PMInfoit 312181105 Text Document o
U Public Pitures ] qdasconvcon MI61002  CONFile ey
1) Public Recorded TV 1] qdascomvicon_defautt 0629805 CON.DEFAULT il Py
Ui Public Videos [ schemedat M312181438 DATFIe 0K
U Thunder Netwerk ] schemeCons.dat M312181436 DATFie K8
@b zosun [ sessont 0877101531 Text Document 16
i weaver [0 sm_eventsdat M1218141 DATFie K8
1 Windows - B toolbarconfig 13127161107 XML Configuratio. 2K8 I

I 26 items State: R Shared





image4.png
Name Date modified Type Size

B rome WI2OBA Fiefolder
0 sppFr WD Fiefolder




image5.png
User

Ready: Make selection or take probings

Standards »
Angle »
Distance »

12 |08 [[J=
CMM Me... Cha...

(2]3]

GE_Temperat.

T Temperature ‘
@ TempMess
"% GE_RT Objec...
[CI Roundness._...
Flatness_AT
[ PlotRT_obje...
"% GE_Datum_A-..
Datum A-Da...

Dia_Datum-A
Dia_Datum-B

Round_Datum.

Round_Datum.
Plot_Roundn.

Curve Dimensions  »

ElfEe e

e S|

File Edit View Resources Features Construction Size Form and Location Plan CAD Extras Planner Window 2

Wem AeIASH 8]

z

no1-

Focal Point

& Diameter Two
&> Radius Two
77 SiotLength
47 SlotWidth
2B Circular Pitch
¢ Linear Pitch

P8 imum Result
Ly Maximum Result

& Average

@ Result Element

Special Program

<> Pipe Evaluation

30 mm

2

¥ |

w|[¢]0

Hs/B

o ) [e]e|[=

Qg





image6.png
R o —

[‘ ] Special Program1 ‘ Comment

Program - v
FFT

Aignment I
FFT_axial

Select Features

Create Alignment

Execute Program Now.

[0k [ Reset |





image7.jpg
=10) x|
B8l This Circle less than ZPRange, Use Segment Analysi

Deviaton B 7
| Acual Tolrance L
Hamoric R R ‘
00543 ase
0630 ——
oo 04143
: 05033
. 03684
0
0433 : _
00689 ) )
g 0391
W 0.2883
: 0.3592
T 03299
7
03347 _
ooue == :
. 03150
- 0212
: 0.2987 -
= 0.2848
" 00848
cle_G1_1
T T
1.0 4
£ 08 ]
B
E
E 06 ]
(2
s
E g4 1
£ 7
02
illllu i ™ e T v e S !
y B 600 70
" e 400 500
0 100

Harmonics





image8.jpg
This Circle less than ZPRange, Use Segment Analysis 101 x|
Hamaric | Acual Toearce Deviaion ~JRTA Cuve |
[ +.0000 01866 . —
3 [ 08200 02888
4 0155 e 03473 w0 C—
5 00535 04353 o7
G 008 [EQl 03543 K os
7 01368 = 02204
s 01817 0347 01430 o —
B 01269 0150 0161
0 0135 02887 01629
u ogst 02848 o153 = e
Circle_G1_1
T T T T
1.0 ]
£ os
3
E
E 06
2
K]
E
£ 04
0.2 ]
0.0 S + + }
100 300 400 500 600 700

Harmonics





image9.png
This Circle less than ZPRange, Use Segment Analysis

Haamoni bt Tokrance Devieon
[ L0000 016
3 o3z o6 o2ss8
. 01853 05033 o8
5 00535 0433 o3t
5 [ (e 0343
7 01388 [E=A 02208
0 01317 [ o140
s 01288 [EE) 0181
0 0138 027 01628
u oosn [ o187





image10.png
RTA Curve
E— LT -
Folromial frctior

RIA Cuve
Tolsance Fie _

0

Lead 7

Update View





image11.png
in micro millmeter

Circle_G1_1

T T T T T
1.0 ]
08
06
04
02 ]
0.0 + T } + }

0 100 200 300 400 500 600

Harmonics

700





image12.png
in micro millmete

08

06

04

02

00

Copy

Save Image 4.
Page Setup.

it

Show Paint Values
UnZaom

Undo Al Zoom/Pan

Set Seale to Defalt

200

i T




image13.png
[ Papier
Grote:

Quele:

- Ausichiung

© Hachfomat

& Queromat

Rinder ()

Links:  [354 Rechts: [354

Oben [354 Unier: [354

A





image14.png
Harmoric. | Actual Tolerance Deviation AJRTA Curve
03606 1.0000 05334
3 01503 08300 0473 A
4 0184 05033 03189
5 01618 04353 02737
B 0.3038 039 0.0813 e
7 00636 [ 0289
8 [ [E 03239 x
9 0033 03150 02815
10 [ 0.2987 02202 = UpdateView
Circle_G1_1 Radial Behavior
T T T T T T
1.0 H
£ 03
8
E
E 08
4
g
E
c 04
02 o
00 WU [ PPPRPTPOT PR PN SUUPPYY UPVPY P FARRPAUUIR MY PUEPY SUDUP PR PYIE S PP anpas |
20 40 60 80 100 120 140 160
Harmonics





image15.png
Hamoric | Actual Toearce Deviaion = JRTA Cuve
04435 +.0000 05565 . —
3 02 08200 0412
4 01312 05033 a7 w0 C——
5 00843 04353 03409
G 00869 [EQl 0% K os
7 00013 = 03560
B 00354 03150 0279
0 0005 02587 0282
" 00024 02848 02824 = T
Circle_G1_1 Axial Behavior based onlead =7
T T T T
1.0 ]
£ os
3
E
E 06
4
K]
£
£ 04
02 ]
0.0 : }
100 200 300 400 500 600 700

Harmonics





image16.png
in micro millmeter

1.2

1.0

0.8

0.6

0.4

0.2

00

tol

Fourier Analysis

Circle_G1_1 Radial Behavior

100

200 300 400 500 600 700
Harmonics




image17.png
in micro millmeter

N
IN]

Fourier Analysis

Circle_G1_1 Axial Behavior based on lead =7

- it tol

-
o
|

a8

o
@
T -

4 “ I

t t

300 400 500 600
Harmonics

700





image18.png
Circle_G1_1 Axial Behavior based onlead =7

035 £ Bl

030 £ |

025 £

020 £

015 £

in micro millmeter

005 £

(K
0.00 (175, 0.0571855411690609 |

150 200 250 300 350 400
Harmonics





image19.png
4
g
E
£

Circle_G1_1 Axial Behavior based onlead =7

04 ]

02

00

100

W -

200 300 400 500
Harmonics

600 700

in micro millmeter

3d-Lead_CS_1 Curve Mode Radial Behavior

1.0 4

08 +

06 +

02 4

00 4

50 100 150 200
Harmonics

250





image20.png
Datum 7114 KMG KM 4200

Welligkeit Uveet 112051 | FRISW0_ass | Ufang 138
ikt
, ; Roeiner= 10808
Radial - Adal Soonns Abisatvange - 00" 2p
s T Ve T R
oeu0 T “Vverions - fix .
e o T
R 9300 s
o p— o pre—
P henonung 25
a0 Rums 4
i L
i e
[T S u
Es G T b oo b o op oo o) £ Co o5 b oo oo o ob £a o
WoTo B0 W T e on tor e Woro B0 w tor eo o Tor Exd
@ ol %% & ook onp  m ob% ove D 0% 0% 28 ook 098 ot ook oo
Do AW L SEoamE o osomoose  m oo ame an oo 80% N 0d ooy
A BAESRI T OGNS G 0 00 SO 2@ 08 80N I bol 80 2 ool oo
G Bh: B3R 51 vek tom e oo s W 08 Bt 1o sel boe e sol oo

20 0427 0083 o2 001 0017 59 0004 0002 50 00%3 0005 217 001 0001 225 0018 0000





image21.png
Datum 7114~ [KMG KM 4.200
Welligkeit Unmeit 10:4202 | PRISMO_MASS | Umfang = 13,185
e Kot sl 2700
Radial Adal 000000 Abtastlaengs 9898
i Zerhmgermmer | Ve TR R
TeST 123968789 * vda_version* 28 f(x .
P P - 1E
Korsa_tut_Hie_1 Mastr
o © ey oy 2 prr sy
enshng 10 enshng 100
Rpm= 40 Ryml= oo
- 1o os
o - o om 03
= a P @ ™ = an P @ ™
NoTo B0 W oToL B0 N oToL Bo NotoL B0 W oToL B w oToL 0
255 oIS 0014 24 0016 0Q15 24 opiE 00w 255 0215 0314 2 0218 0217 248 02 020
35 0he 003 2% 001 oM 22 Ofie 00w 2021 033 2% 0% OI0 2% 02 03
2% Obio 0oia Zas ool oois A opin bois 2% 030 033 2a ozio ozio s bzl ozei
25 0pio 001a sa ool 0o1s  ad ot pois 25 0307 0310 s 0218 0310 aa 023 021
3SR 8% 3B 0% %% 3B 8% 8% 383 833 X 3R 83 3% 3%





image22.png
wrong type of feature, this program only deal with Circle or Cylinder
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point numberis not enough in CircleTop
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