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A Novel Global Optimization Method to Design Laser Parameters with

Artificial Neural Network and Genetic Algorithm
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Abstract A novel global optimization method based on artificial neural network and genetic algorithm is proposed for
laser parameters design. An artificial neural network (ANN) is built to simulate the mechanism of the effects of laser
parameters on its output power. And then the laser parameters are further optimized with genetic algorithm (GA)

with the above obtained network as objective function. As an example, parameters of a typical plano-concave cavity
He-Ne laser are globally optimized to testify the feasibility and effectiveness of the method. As concluded from the

optimization experiment, the mean square error between the experimental data and simulation data from laser output

power network is only 0.0127 mW. The output power of laser with parameters optimized by genetic algorithm is

larger than the other laser with the same cavity length. which proves the effectiveness of the method.
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Table 1 Training results for different net configurations

L Training error /mW Testing error /mW
3 0.023 0.025
4 0.027 0.026
5 0.018 0.015
6 0.014 0.016
7 0.013 0.014
s 0.015 0.018
. 0.014 0.017
8 0.012 0.016
9 0.012 0.018
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Table 2 Comparison between simulation data and experimental data
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» We/mW  Ws/mW  We/mW Ws/mW Wi/ mW Ws/mW Wg/mW Ws/mW W./mW Ws/mW
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Table 3 Optimized results and experimental results

d/mm r/ % o/m p/pa 7 i/mA W/mW
1.2 99.7 2 533.2 7:1 5 9. 36
Experimental data
1.2 98.5 2 666. 5 7:1 6 8.75
o 1.47 98.93 2.12 479. 50 11.82:1 5.44 11.79
Optimized data
1. 39 98. 89 2.20 478. 68 11.80:1 5.43 11. 82
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