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Automatic Multi-objective Adjustment for Optical Axes
using Stochastic Binary Search Algorithm

NOBUHARU MURATAt ,HIROKAZU NOSATOtt ,TATSUMI FURUYAt
and MASAHIRO MURAKAWA1t

It is difficult for conventional methods to automatically adjust the optical axes of laser
systems. We have proposed a multi-objective automatic adjustment method for optical axes
using genetic algorithms. However, there were still two tasks that need to be solved: (1) long
adjustment time, and (2) adjustment precision due to noise. In order to solve these tasks, we
propose an automatic multi-objective adjustment method for the optical axes of laser systems
using stochastic binary search algorithm utilizing weighted average evaluation values. Adjust-
ment experiments with the proposed method demonstrate that the adjustment time could be
reduced from 3 hours to 12 minutes and robust and efficient adjustment for positioning and
angles of the optical axes could be realized.
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Fig. 1 Automatic adjustment system for optical axes.
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Table 1 Precision error influenced by noise.

Positioning  Angle
18.1um 0.5°
129.5um 0.4°
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Exploitation

<Fxploration or Exploitation

Selection of good point x

Calculation of weighted average g(x)|

I Exploitation |
- T

Division of region.

| Fitness evaluation | | t=t+l

Updating of search history

Termination ?

Obtain Pareto Optimal Solutions

B2 #EFHEO7O—F¥—F
Fig. 2 Flowchart for the proposed method.
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Fig. 3 Comparision of medium attainment surfaces for
three methods.
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Fig. 4 Adjustment results for the conventional method.
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Table 2 Comparision of adjustment time.

time (min)
MOGA(conventional method) | 180
BSA 12.5
BSW (proposed method) 11.9
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Fig. 5 Adjustment results for the BSA.
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Fig. 6 Adjustment results for the BSW.
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