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Automatic Adjustments of a Michelson Interferometer Using Genetic Algorithms

Hirokazu Nosato®, Non-member, Toshimichi Sasage*, Non-member, Masahiro Murakawa**, Member,

Taro Itatani®™, Member, Tetsuya Higuchi**, Non-member, Tatsumi Furuya®, Non-member

This paper describes automatic adjustment of a michelson interferometer using genetic algorithms. The
michelson interferometer consists of optical components (such as mirrors, lens, and prisms) that must be
physically positioned with micron-meter precision to obtain optimal performance. Therefore, it is very diffi-
cult to use an interferometer outside for environmental measurement such as air pollution, because outside
use causes mis-alignment of optical components.

In order to overcome this problem, we propose automatic adjustment method using genetic algorithms that
realize the optimal and quick alignment of optical components of interferometer. We also develop new com-
pact mirror holder that allows portable and on-site use of interferometer. We confirmed the advantage of this
system by the comparison with conventional adjustment algorithms. The proposed interferometer including
the new compact mirror holders has been successfully adjusted by genetic algorithm in three minutes. The
quick adjustment time indicates the possibility that the system can be used for on-site measurement.
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Fig.1. The michelson interferometer.
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Fig.2. Mirror axes.
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(a) Structure of Mirror Holder (b} Axes of Mirror Holder
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Fig. 7. Dependent structure of mirror holder.

(b) Developed Mirror Holder
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Table 1. Alignment results for the experiment 1.

Fitness AVE | MAX | MIN | STD

GA 7.46 | 7.89 | 6.80 | 0.30
Hill Climbing | 5.23 | 6.80 | 3.16 | 1.42
~ RSHC 6.88 | 7.77 | 5.09 | 0.79
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Table 2. Alignment results for the experiment 2.

Fitness AVE | MAX | MIN | STD
GA 724 | 741 | 6.87 | 0.17
Hill Climbing | 3.00 | 4.59 | 2.45 | 0.73
RSHC 6.47 | 6.92 | 5.81 | 0.34
HC2 333 | 714 | 251 | 1.62
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