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Aerodynamic Optimization Design Based on Hybrid Optimization Algorithm of
Particle Swarm Optimization and Artificial Bee Colony Algorithm

Yang Meihua, Xia Lu, Zhang Xin, Mi Baigang
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; The modern intelligent algorithm is of the balance problem of global and local search ability. Because
of this, a new hybrid optimization algorithm based on particle swarm optimization and artificial bee colony algo-
rithm(it is called hybrid method of ABC and PSO—MABCPSQ) is proposed, which is based on the two-group
evolutionary strategy and information sharing mechanism, and the function tests and airfoil aerodynamic optimi-
zation design validation are carried out respectively. The results show that MABCPSO new hybrid optimization
algorithm has better searching ability, which can improve the drag reduction effect by 1. 7% and 2. 2% with less
evolutionary algebra than particle swarm optimization(PSQ) and artificial bee colony algorithm(ABC) algorithm
respectively.
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Fig. 1 PSO algorithm flowchart
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Table 1 Functions test results

f Sz S
B B
FHE B/ME FHE B/ME - B/ME
PSO 4,259 7X1073 5.106 010710 22.457 4 8.9131 1.376 4X10738 1. 976 8105
ABC 6.373 4X10~ 10 1.135 010~ 11 0.043 7 3.76 79X10~8 1.019 1X10—¢ 2.058 9X1075
MABCPSO 3.446 6X10—11 6.202 5X10712 0.026 3 2.473 4X107¢® 2.719 5X107? 6.142 1X10~¢
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Table 2 High dimensional functions test results

S Sz S
B B
FHE B/ME FHE B/ME - B/ME
PSO 1.492 2X 101 2.673 5X1078 121.557 7 45,568 9 2.177 2 7.394 1X10~2
ABC 1.411 3X103 2. 205 3X1075 3.9235 7.770 1X10~2 9.895 1102 2.829 5X1073
MABCPSO 3.743 9X10¢ 1.134 7X10°¢ 0.978 8 8.853 6X10~3 7.494 31073 1.036 01078
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Fig. 2 Resistance coefficient convergence
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Fig. 3 Optimization results of airfoil geometry
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Fig.4 Optimization results of airfoil pressure distribution
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Table 3 Performance comparison of the algorithms
TR AR B FHEK IS TERK BAREE HEAHH/m?>  CPU K [H]/min
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