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Abstract

In recent years, evolutionary algorithm has been proved to be an efficient algorithm for solving
bilevel optimization problems. In the nested structure of the bilevel optimization problem, the ef-
ficiency of the lower lower optimization and the large amount of computational resources re-
quired for the optimization have become a great challenge to deal with the bilevel optimization
problem. Therefore, this paper proposes a bilevel optimization algorithm based on the SQP me-
thod (SQPEA) to deal with bilevel single-objective optimization problems. In the SQPEA algorithm,
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we introduce the nonlinear optimization algorithm SQP to pre-optimize the lower optimization,
and take the optimal solution of the pre-optimization as the initial solution of the lower optimiza-
tion, and use the optimal gradient vector to reduce the search space of the lower optimization and
improve the efficiency of the lower level optimization, then improve the optimization efficiency of
the upper level. Finally, comparing with a mature bilevel optimization algorithm on 12 standard
test problems, the experimental results show that the proposed algorithm has outstanding per-
formance in dealing with bilevel single-objective problems.
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Figure 1. SQP method action schematic diagram
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Figure 2. SQPEA algorithm flow chart
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Table 1. Results of precision comparison of simulation experiment functions

F 1. TESSEERBHEEI LR
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1] SQPEA BLCMAES SQPEA BLCMAES
SMDI 1.00E-06 1.00E-06 1.00E-06 1.00E-06
SDM2 1.00E-06 1.00E-06 1.00E-06 1.56E-06
SMD3 1.00E-06 1.00E-06 1.00E-06 1.02E-06
SMD4 1.00E-06 1.00E-06 1.00E-06 3.57E-06
SMD5 1.00E-06 1.00E-06 1.00E-06 2.90E-06
SMD6 1.00E-06 1.00E-06 1.00E-06 1.00E-06
SMD7 7.34E-02 9.75E-02 1.16E+02 1.16E+02
SMDS 1.00E-06 9.80E-04 1.39E-06 3.24E-05
SMD9 1.00E-06 1.00E-06 1.00E-06 1.01E-06
SMD10 1.54E+01 1.68E+01 1.66E+01 1.69E+01
SMDI1 7.64E-01 5.08E+01 1.19E-02 4.97E+01
SMDI12 1.53E+01 1.62E+01 1.83E+01 1.83E+01

Table 2. Results of precision comparison of simulation experiment functions
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SDM2 6.14E+02 6.81E+02 6.39E+04 7.44E+04
SMD3 6.81E+02 7.06E+02 6.05E+04 6.86E+04
SMD4 6.21E+02 7.07E+02 6.00E+04 7.56E+04
SMD5 7.94E+02 8.88E+02 6.68E+04 8.22E+04
SMD6 8.11E+02 8.57E+02 5.67E+04 8.25E+04
SMD7 1.23E+03 1.25E+03 5.46E+04 7.62E+04
SMDS 1.42E+03 3.50E+03 1.87E+05 2.53E+05
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SMD10 1.77E+03 3.51E+03 1.06E+05 2.12E+05
SMD11 2.67E+03 3.51E+03 1.68E+05 1.95E+05
SMD12 2.87E+03 3.51E+03 1.66E+05 2.14E+05
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