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Abstract: In order to solve the low accuracy of the parameter identification of photovoltaic cell five-
parameter double-diode model ,a artificial bee swarm algorithm was proposed. The method is to use the
idear of the cure fitting to calculate parameters. In order to make a comparison of the normalized root
mean square error percentage,the calculation of current value must be identified. In order to make double-
diode model equation contain only one variable in index factors, the method of variable substitution is
adopted. Through the programming, the calculation of current values can be identified. The normalized
root mean square error percentages of artificial bee swarm and New-Raphson method are 0. 011 7% and
6.35%. The experiment and analysis show that the accuracy of artificial bee swarm algorithm is better
than New-Raphson method, genetic algorithm, pattern search algorithm and simulated annealing algorithm
to solve the accuracy of parameters, which can be considered as a new method to provide for parameter
identification of photovoltaic cell.
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Double-diode model of photovoltaic cells
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Table 1 Upper and lower range of the photovoltaic cells
Parameter Lower Upper
R./Q 0 0.5
R4/Q 0 100
Iw/A 0 1
Lar/pA 0 1
Lo /pA 0 1
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Fig. 2 Flowchart of the ABS algorithm for parameter

identification of the photovoltaic cells
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Table 2 The values of the parameters by ABS algorithm

Item ABS
R, 0.054 2
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I 0.763 7
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Fig. 3 ABS algorithm of the iterative curve of 1 000 times
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Table 3 A comparison of RMSE among GA,PS,SA
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Table 4 The calculated values and errors of I,
V./V I./A I./A Relative
measured measured calculated error( %)
1 —0.205 7 0.764 0.773 3 —1.21
2 —0.1291 0.762 0.768 8 —0.892 4
3 —0.058 8 0.760 5 0.764 7 —0.552 3
4 0.005 7 0.760 5 0.760 9 —0.052 6
5 0.064 6 0.760 0 0.757 5 0.328 9
6 0.118 5 0.759 0 0.754 3 0.619 2
7 0.167 8 0.757 0 0.751 3 0.7530
8 0.213 2 0.757 0 0.748 7 1.096 4
9 0.254 5 0.755 5 0.746 0 1.257 4
10 0.292 4 0.754 0 0.743 4 1.405 8
11 0.326 9 0.750 5 0.740 7 1.305 8
12 0.358 5 0.746 5 0.737 3 1.232 4
13 0.387 3 0.738 5 0.732 8 0.771 8
14 0.413 7 0.728 0 0.7259 0.288 5
15 0.437 3 0.706 5 0.714 4 —1.112 8
16 0.459 0 0.675 5 0.694 2 —2.768 3
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