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Adaptive differential evolution algorithm identification of

photoelectric tracking servo system
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Abstract: In order to obtain an accurate model of the photoelectric tracking servo system, the
identification using adaptive differential evolution algorithm based on the identification error sum was
adopted. The mutation and crossover factor of the algorithm was automatically adjusted. The discrete
model of system was identified under the situation of discretely sine digital signal input. Furthermore, the
output of the first-order and second-order model using the sweeping frequency method in the frequency
domain was compared with the output of the reality to prove the validity of the algorithm. Experimental
result shows that under the same discretely sine signal input, the result of the identification is same with
the real-life result and reduced about 20.33% in the RMSE compared with the sweeping frequency

method. The second-order model has a bigger deviation in the high frequency domain and the first-order
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model has the same output with the real-life output. The adaptive differential evolution algorithm has a
smaller amount of calculation and an accurate identification, besides, this method is simple enough. In

summary, this method has a certain value in the engineering application.

Key words: photoelectric tracking; servo system; adaptive differential evolution;
identification error; sweeping frequency method
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Fig.3 Identification results of ADE algorithm
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Fig.6 Comparison chart of identification error
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Fig.7 Comparison of logarithmic amplitude ratio of the second-order

identification model
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Fig.8 Comparison of logarithmic amplitude ratio identification error of

the second-order identification model
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Tab.1 Comparison of RMSE value of ADE

algorithm and sweeping frequency method

Identification method ADE  Sweeping frequency method
RMSE value of second-order 0.703 7 0.369 1
RMSE value of first-order 0.4153 0.400 6
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