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Abstract

In order to solve the problem of being premature and easy to fall into the local optimal solution of
sparrow algorithm, chaos strategy is used to replace random initialization population to enhance
the diversity of population. At the same time, the golden sine factor is introduced to update the
location of the discoverer to balance the local and global search ability. Adaptive t-distribution is
introduced to improve the follower position. Compared with particle swarm optimization algo-
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rithm and gray wolf algorithm, the superiority of the improved sparrow algorithm is verified in
the test function. The improved sparrow algorithm is used to optimize the BP neural network
model to predict the short-term load problem. The results show that the proposed GSASSA-BP
model has better prediction effect on the short-term load problem.
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Table 1. Parameter setting
* 1 BHRE

B SHLE
PSO ¢, =¢,=Lw=03V, =2V, =-2
GWO a M2 %A 0
SSA PD =20%, SD = 10%
GSASSA PD =20%, SD = 10%
Table 2. Benchmark function
2 2. MR &
k€A S B G H IZONI] k€A g HUA G H IZONI]
Sphere f, [-100, 100] 0 Schwefel2.1 f, [-100, 100] 0
Schwefel2.22 f, [-10, 10] 0 Rastrigin f, [-5.12,5.12] 0
Schwefell1.2 f, [-100, 100] 0 Griewank fy [-600, 600] 0
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Table 3. Comparison with the optimization results of standard optimization function

3. SIREMELRBIMERTL

Hik BR3L f, f, f, f, f, f.
YIH 1.43E+03 2.73E+01 1.04E+05 1.48E+01 1.87E+02  1.47E+01
PSO
PRt 4.40E+02 3.94E+00 3.79E+04 2.53E+00 2.46E+01  3.83E+00
LIS 2.34E-58 1.41E+00 7.35E+00 1.47E-14 2.84E-15  2.08E-03
GWO
bt %= 4.06E-58 6.16E+00 7.88E+00 2.33E-14 1.24E-14  4.28E-03
YIH 1.50E—46 2.75E-50 1.85E-17 9.28E-10 0 0
SSA
PRt 6.15E—46 1.20E—-49 7.19E-17 3.79E-09 0 0
¥ 0 0 0 0 0 0
GSASSA
brifE 2= 0 0 0 0 0 0
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Figure 1. Optimization test results of different algorithms
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Figure 2. GSASSA-BP network model process
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Table 4. Rainfall value table
4. BRREEER

[% 7 & R(mm) 0 0~10 10~25 25~50 50~100 100~250 >250
HEWRE 0.8 0.7 0.6 0.5 0.4 0.3 0.2
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Figure 3. Simulation and prediction results of each prediction model
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Table 5. Comparison of prediction error results
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