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Fig. 1 Equivalent circuit diagram of single photovoltaic battery
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Table 1~ Condition of algorithms
PRI A B U H FIREEL 37 HARUEL MATIEATRE HRRAE
Branin [-5,15] 20 30 200 10 0.3979
Griewank [-600,100] 20 30 200 10 0
Schaffer F6 [-100,100] 20 30 200 10 -1.0000
Ackley [-30,30] 20 30 200 10 0
F2 AR EHEREE
Table 2 Effort of algorithms
PSO BA ALO IALO
PRELAA TR
AB B c AB B C AB B C AB B C
Branin 03979 0 0.0611  1.1767 0.6085 0.0101 03979 0 6.9587 03979 0  5.4053
Griewank  0.1894 0.0008 0.0780  0.3106 0.0032 0.0434  1.1700 0.0279 6.9438 0 0  6.0679
Schaffer F6 —1.0000 0 0.0873  -0.9893 0.0001 0.0339 -0.9922 0.0001 6.8438 -1.0000 0  2.7550
Ackley 2.9844 0.0203 0.0604 33223 0.0363 0.0274 14.6952 1.2315 3.2838 0 0 27632
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Fig. 2 Experimental platform
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Table 3  Parameters proposed by manufacturer
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Fig. 3 U-I curve of identification of parameters of

photovoltaic model
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Table 4 Parameter identification result of solar cell model

ik B 1, /A 1, /A A R./Q R, /Q

AB 5.180 1.020 48.0000 0.146 298.645

IALO 0.000 0.000 0.0000 0.008 2.439
0.0755

5.180 0.968 37.3760 0.140 221.515

ALO AB 0.001 0.094 4.7150 0.018 39.794
C 0.1100

AB 5.052 0.867 29.7170 0.142 188.939

PSO B 0.180 0.180 4.1410 0.011 49.459
C 0.2866
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Fig. 4 Comparison of output characteristic curves

achieved by identification parameters results
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Table 5 Average of parameter identification of solar cell

model under different illumination

= HE
IR/ 1A IJ/A A R/Q R,/
Wem™ ‘
1000 5.108 1.006  47.337 0.148 295.856
800 4.099 1.009  47.458 0.158 346.168
600 3.055 1.003 47.188 0.167 442.387
400 2052 1.010 47537 0.178 594208
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Fig. 5 Curve of average value of identification result under

different illuminations
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Fig. 6 Curves of sampling output characteristic from

identification parameters results under different illuminations
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PARAMETER IDENTIFICATION OF SOLAR CELL MODEL BASED ON
IMPROVED ANT LION ALGORITHM

Wu Zhongqgiang, Yu Danqi, Kang Xiaohua

(Key Lab of Industrial Computer Control Engineering of Hebei Province , Yanshan University, Qinhuangdao 066004, China )

Abstract: An improved ant lion algorithm was proposed, which allocates the initial positions of individuals by chaotic

sequence, enhancing the population uniformity and ergodicity. The idea of particle swarm algorithm is introduced in the

position updating of individuals, and the position of individuals is calculated based on the current best individuals and

the overall best individual to enhance the capability of local and overall searching. The dynamic convergence by referring

to the current optimal individual displacement is used to decrease the search range and shorten the time of optimization

efficiently. The improved ant lion algorithm is compared with particle swarm algorithm, bat algorithm and ant lion

algorithm in the identification of parameters of the solar cell model to verify validity.

Keywords: optimization; parameter identification; solar cell array; Lambert W function



