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Improved capuchin search algorithm and its application to
photovoltaic cell parameter identification

TIAN Xiaoqing, ZHANG Zhuhong

(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] For the problem that the global exploration and local exploitation capabilities of the new —type capuchin search
algorithm are greatly influenced by initial capuchin distribution, static inertia weight, and each capuchin follower’s position update
strategy, this work develops an improved capuchin search algorithm, while exploring its application to solar diode identification. In
the design of the algorithm, the capuchin population is initialized by the Logistic chaotic mapping, and later, the predation strategy
of gray wolf optimization and the conventional Cauchy mutation operator are adopted to enlarge the capuchin’s predation scope. To
avoid to come to stagnation, the algorithm adopts the S — shaped function to ensure that the static inertia weight changes adaptively.
The solar double—diode model is extended into a multi—parameter four—diode one, furtherly the multi—parameter undetermined diode
parameter identification model is obtained. The numerically comparative results have validated that, when solving the problems of
benchmark function optimization and parameter identification, the algorithm has a significant advantage over the original capuchin
search algorithm and other compared approaches in the aspects of solution quality, efficiency and parameter identification effect, and
meanwhile is potential to complex optimization problems.

[ Key words] capuchin search algorithm; S — shaped inertia weight; Cauchy variation; four—diode model; parameter identification
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Tab. 1 Comparison of statistical results of each algorithm
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Tab. 2 The minimum target values, means, variances, and ¢—test values obtained by each algorithm in 25 runs

Algorithm Best I o p — value
WGA 4.355e-03 6.282e¢-03 3.626e-04 1.16e-08
GWO 3.620e-03 5.080e-02 8.302¢-03 3.26e-09
CapSA 6.045¢-03 1.445e-02 1.246e-03 2.56e-08
ChOA 9.161e-03 1.330e-01 1.884e-03 1.22e-09
ALO 1.362¢-03 8.266e-02 1.096e-01 3.10e-10
WOA 2.042e-02 2.637e-02 8.169¢-03 1.26e-09
MFO 8.862¢-03 1.810e-02 8.381e-03 1.01e-09
SCA 2.229e-01 2.392e-01 3.263e-03 1.41e-09

ICapSA 9.706e-04 1.008¢-03 7.393e-06 /
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Fig. 5 Algorithm search curve and curve formed by measured and calculated values
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