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Design and implementation of an automatic

hyper-parameter tuning algorithm based on quantum genetics
WU Haonan, GAO Hong

(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

[ Abstract] With the development of big data and the improvement of computing power, machine learning has been continuously
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developing, and the training process has become more efficient and convenient. On this basis, the hyper-parameter of machine

][l

learning algorithms has a great impact on their performance, so there is a strong demand for optimizing and selecting a large number

general evolutionary algorithm are solved, therefore good results have been achieved.

of hyper—parameter. Thus this paper puts forward a kind of automatic tuning super parameter based on Quantum Genetic Algorithm.
randomized algorithms of the general problem is solved, also the problems of slow iteration and low convergence speed of the
0 3l

The experiments show that for a variety of machine learning model on the above parameters tuning problem, the instability of both
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Fig. 1 Hyper—parameter optimization flow chart
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Tab. 1 Hyper—parameter information related to the model
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Fig. 2 Quantum bit rotation diagram
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Tab.2 A6, value comparison table

sCoy,By)
robio T b2 Ab;

a;B; >0 aB; <0 «; =0 B; =0

0 0 False 0 0 0 0 0
0 0 True 0 0 0 0 0
0 1 False 0 0 0 0 0
0 1 True 0.0501 -1 +1 +1 0
1 0 False 0.0107 -1 +1 +1 0
1 0 True 0.025w +1 -1 0 *1
1 1 False 0.0507 +1 -1 0 +1
1 1 True 0.0257 +1 -1 0 +1
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Fig. 3 Algorithm flow chart
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Fig. 5 Algorithm optimization performance results
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Tab. 3 Experimental results of time complexity of the algorithms
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Fig. 6 Algorithm experiment result diagram



