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The optical image forming system is included many optical systems, such as a camera and 
microscope. Design of the optical image forming system still much depends on experiences of 
designer, and few part of design process is automated. The aim of our research is to automate 
design process of the optical image forming system In this abstract, we apply technique of 
particle swarm optimization to design of the optical image forming system  
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DLS : Damped Least Square
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GP Genetic Programming

 
Particle 

Swarm Optimization(PSO [6]
PSO

Particle

Local Best

Global Best
Best Solution

PSO
 

vxx

xPxPvv GL

′+=′
−+−+=′ )()( 2211 rcrcw  

x v

PL

PG

r1 r2

[0,1] w c1 c2

 
GA

 PSO Global

PSO
 

 

1

PSO
3

3 3
4 5

100  
PSO
5 2

島貫
テキストボックス
－25－



 4E

 
PSO 5  

 
 500

2 100

 

 
PSO 5  

 
3

 
2

PSO
  

 

3 2

PSO

PSO
 

PSO
PSO

PSO  
 

[1] Gregory Hallock Smith : “LENS Design”
Willmann-Bell, Inc. Virginia 1998 
[2]  : “ ”

1994 
[3]  : “ ”

1972 
[4] I. Ono, S. Kobayashi, K. Yoshida, ”Optimal 
lens design by real-coded genetic algorithms 
using UNDX”, Computer methods in applied 
mechanics and engineering, , 2000, pp.483-497, 
[5] Koza, John R., Al-Sakran, Sameer H., and 
Jones, Lee W., “Automated re-invention of six 
patented optical lens systems using genetic 
programming”, Genetic And Evolutionary 
Computation Conference (GECCO 2005), 
Washington DC, USA, June 25 - 29, 2005. 
Proceedings, pp.25-29. 
[6]Kennedy, J. and Eberhart, R., “Particle 
Swarm Optimization.” Proceedings of IEEE 
Conference on Neural Networks, Perth, 
Australia, 1995, pp. 1942-1948.  

島貫
テキストボックス
－26－




