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CYBERNET SYSTEMS CO., LTD 

 

Head office:      FUJISOFT Bldg. 3 Kanda-neribeicho,  

          Chiyoda-ku, Tokyo 101-0022 Japan 

Branch offices:  Osaka, Nagoya, Fukuoka 

Established:     April 17, 1985  

Paid-in Capital:  ¥ 995 million 

Number of employees:  493(Consolidated) 

     360(Non-Consolidated) 

     (As of March 31, 2011)  
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CYBERNET SYSTEMS CO., LTD 
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CYBERNET Group 

CYBERNET CAE SYSTEMS

Shanghai) CO.,LTD. 

(China) 

CYBERNET SYSTEMS  

TAIWAN CO.,LTD. 

(Taiwan) 

CYBERNET SYSTEMS CO., LTD. 

(Japan) 

Sigmetrix, L.L.C. 

(US) 

Noesis Solutions NV 

(Belgium) 

Maplesoft 

(Canada) 
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Integrate CETOL with Optimus  
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New Command-line Tools 

 

CETOL now supports two additional command-

line interactions:  

 

É Load a specified CXM file into CETOL, run an 

analysis, and save off a report  

 

É Convert a native CXM file with floating-point 

data stored as hexadecimal text strings into a 

human-readable format with floating-point data 

stored as ascii-based scientific-notation strings  

 

Refer to the User Reference Manual for a detailed 

description of the supported arguments and 

options.  
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Ex) 

"C:\Program Files\Sigmetrix\cetolsw_82\bin\cetolsw8.exe" -m temp.cxm -nogui -report $Output file$ -xsl 

"C:\Program Files\Sigmetrix\cetolsw_82\stylesheets\optimus.xsl" 

Prepare cxm file 

É Load a specified CXM file into CETOL, run an analysis, and save off a report  

Put and run by command line 

( NO GUI) 

Run an 

analysis 

Create report 

LƴǘŜƎǊŀǘŜ /9¢h[ ǿƛǘƘ hǇǘƛƳǳǎέ 
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LƴǘŜƎǊŀǘŜ /9¢h[ ǿƛǘƘ hǇǘƛƳǳǎέ 

É Convert a native CXM file with floating-point data stored as hexadecimal text 

strings into a human-readable format with floating-point data stored as ascii-based 

scientific-notation strings  

sigcxmdriver.exe 

hexadecimal 
ASCII-based 

Ex) 

"C:\Program Files\Sigmetrix\cetolsw_82\bin\sigcxmdriver.exe" -hx -

if $Input file$ -of temp.cxm 

Put and run by command line 
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Run CETOL  

by Optimus! 

Why? 

Whatôs 

Optimus? 

²ƘŀǘΩǎ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǘƻƻƭΚ 
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²ƘŀǘΩǎ hǇǘƛƳǳǎΚ 

Optimization tool  

 Human powerôs analysis  

Analysis CAE 

tool 

Input 

file 
result 

 Iterative analysis by                          

Analysis CAE 

tool 

(auto run) 

Input 

file 
result 

U̧ser have to wait to finish analysis and 

consider optimum input value  

é waste of time! 

Ḑifficult to analyze complicated case 

O̧ther optimum input may exist 

O̧ptimus operate s automatically : 

change input value / auto run calculation / 

extract output value 

Şearch optimum input value based on 

powerful optimization algorisms 

Cannot satisfy 

spec 
Consider and 

input new value 

Extract output 

value from 

result file 

change new value 

Based on 

optimization algorism 
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ÅNot only manpower and brainé 

ÅBut also analyze problem and help to understand  

ñwhat happensò is important. 

I calculate 

many times! 
I can 

optimize! 

²ƘŀǘΩǎ hǇǘƛƳǳǎΚ 
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Analysis CETOL 

(auto run) Extract output value 

from report file 

Auto-input new value 

Based on 

optimization algorism 

.cxm file report file 

We can start to use Optimus by our new function! 

²ƘŀǘΩǎ hǇǘƛƳǳǎΚ 
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What we can do? 

Optimize tolerance 

Balancing performance ? 

Balancing cost ? 

Balancing é 
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Tolerance optimization balancing 
optical performances 
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1. Variation of structure 

Current Questions 

2. Variation of optical performance 

3. Excessive quality 

How much does the position of the lens vary 

when assembling them with the tolerance 

value set by the mechanical design? 

When a structural variation is included, does 

it really meet the optical specs? 

Is the tolerance value of the mechanical 

design appropriate? 

No way to relax? 
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Summary of Case Study 

Design Optimization of lens tube part to 

support and fix lenses 

 - CETOL 6 Sigma 

 input: concentricity of each lens tube 

 output: translation position, variation, and tilt  

 of each lens 

- CODE V 

  input:  output from CETOL 

   Output: RMS variation of 3 field angles 

- Optimus optimization problem 

Find appropriate tolerance value which variation of RMS 

wavefront aberration is minimized. 

Do not just tighten!  
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A 

    ū0.05  A 

ū50  
+0 

-0.05  

ū82  
+0.05 

-0  

ū76  
+0 

-0.05  

CETOL input: concentricity of 
 each lens tube 

<Example> 

Settings: concentricity of each 

lens tube (19 points) 

 

[Current settings] 

Concentricity ű0.05 

ū
6
0 
 +
0
.2

 

-0
 

 

    ū0.05  A 

    ū0.05  A 

- Requirement 

If all the concentricities are tightened, the variation of the RMS wavefront aberration 
inevitably becomes small as well. Buté 

Decreasing variation by minimum modification of tolerance value is required. 



{99 ²I!¢ ¸h¦Ωw9 aL{{LbD U2U Conference 

  
 

 
 

 
 

 
Reference value 

Reference value 

lens 

<The gap of core to the center of lens> 

Reference value 

lens 

<The tilt of center of lens> 

 

CETOL output & CODE V input:  
 mechanical variation 

group eccentricityò on CODE V system 

group tiltò on CODE V system 

Set tolerance value and assembly sequence to the lens 

and lens tube model. 

Calculate the variation of translation component / rotation 

component at each point 1 ï 8 (See the right figure) 
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CODE V output:  
variation of RMS wavefront aberration  

One of the evaluation parameters for 

optical performance. The gap between 

ideal wave front and actual wavefront is 

called wavefront aberration (quote from 

website of Olympus) 

<ideal> 

<reality> Standard deviation of wavefront aberration 

sampled by multiple measurement 

points: òRMS wavefront aberrationò 

The result from tolerance analysis calculates 

ñvariation of standard deviationò generated by 

group tilt or group eccentricity.  

The value of RMS wavefront aberration within 

each yield rate is shown as left graph. 

- Requirement 

The total value of RMS wavefront aberration 

yield within rate 99.9% toward 3 types of field 

angle are to be output value. 

The admissible total value: 3 
reduce as much as possible 

99.9% 
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Automation Flow by Optimus 

CETOL input file reading 

CETOL 

report file export 

extract standard 
deviation value from 

CETOL output file 
Importing CODE V 

input file 

optics analysis 
by CODE V 

Tolerance analysis 
by CETOL 

Multiply standard deviation of length by 3. 
 (variation is to be 3ů) 

Convert the angle unit ñdegò to 
ñradò, then multiply standard 
deviation by 3. 

Total value of 
RMS wavefront 

aberration 

concentricity of lens 
tube(19 points) 

CODE V 

Output file export 

RMS value to make the 
yield rate of each field 
angle to be more than 

99.9%. 
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Step to get optimum tolerances 

optimization-1 

Sampling: 

See correlation between tolerances and RMS 

wavefront aberration 

screening 

screen low correlation 

tolerances  

optimization-2 

Compare optimum tolerances 

by different approach 

1 
2 
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Sampling  
1000samples by Latin-hypercube  

0.333 

0.051 

0.828 

-0.007 

0.031 

0.134 

0.075 

0.023 

0.004 

0.001 

0.013 

0.065 0.080 

0.367 

0.038 

0.027 

0.000 

-0.003 

0.015 

RMS wavefront aberration 

Few tolerances correlate with RMS wavefront aberration 
(RMS wavefront aberration cannot reach a spec even though 

minimize high-correlation tolerance)  
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Optimization by Optimus 1 

1. Perform optimization using every design variables (dimensions) with SAE 

(Self-Adaptive Evolution) 

11 points of dimension out of 19 had tighter 

tolerance than the initial amount.  

8 points had larger or same value compared 

to the initial value which could satisfy the 

targeting RMS wavefront aberration and 

could even relax the tolerance to calculate 

the optimal value by not only making the 

tolerance amount tighten. 

: tighten 

: relax or remain the same 

Total value of RMS wavefront 

aberration: objective optimization 

with 3mm as target function 
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Optimization by Optimus 2 

ÉUse only dimension with high contribution for 

optimization (cutting off annotation value 0.1)  

ÉUse current tolerance amount for the dimension with low 

contribution 

Usable to optimize 

Cut off 

(Use current tolerance amount) 

(2)-1 After sampling by Latin hypercube, create response surface 

 Ą Confirm contribution of each dimension 
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Where are high contribution dimensions?  

(green highlighted area) 

 

ᵼinner diams of tubes ï lens hold area 

    + outer diam where holds tube 

Influences tilt of all lens & position 

Optimization by Optimus 2 


