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Tab.1 Comparison results for same kind of algorithm
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fa LOA 3.45X107% 5.14X10°2 7.53X10°% 8.72X10? fs LOA 1.38X107* 6.81X10 % 4.55X10°% 5.71X10°
ELSLOA 3.12X107% 8.11X107% 1.25X10"° 4,55X107% ELSLOA 2.79X10"* 3.49X107% 6.43X10"* 6.43X10*
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ELSLOA 7.78X10 % 3.41X10"% 7.21X10°° 9.32X10* ELSLOA 1.29X10* 5.37X10°% 6.46X10"% 7.01x10*
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Tab.2 Comparison for different kind of algorithm
Best Mean Std Best Mean Std
ACO 2.89107"  2.01X107% 1.79X10% ACO 3.45X10°1  3.69X10 % 6.72X10°°
_ KH 646101 4.38X10 % 8.65X10 % _ KH 5.72X1071  5.58X10°% 9.51X10°°
Tu CS 7.32X107"  5.53X10°% 4.70X10°? S CS 7.52X1071  5.62X10°% 7.08X10°?
ELSLOA  1.98X10° % 3.42X10°% 2.48X10 ELSLOA  1.21X107' 1.05X107% 6.63X107%
ACO 2.63X107%  5.13X10°% 2.50X10 2 ACO 963107 2.03X10°% 2.07X10°°
_ KH 7.76X107%  1.35X107% 5.61X10? _ KH 6.04X107%  7.14X107% 8.51X107?
S csS 9.08X10 % 4.84X10 % 6.78X10 2 S cS 3.18X10° 1 4.36X10 % 5.37X10°°
ELSLOA  4.32X10°" 1.46X10°% 3.75X10? ELSLOA  1.16X10°' 3.55X10°% 4.26X10°°
2 s s ELSLOA s
N (Best) 4 s
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Tab.3 Simulation results for local search
Best Mean Std Best Mean Std
ELSLOAw,s 8.21X107°% 5.82X107% 4.65X10°2 ELSLOAwes 1.26X107°% 4,26 X10°°% 9.07X10°3
ELSLOAu; 5.78X107°% 4.63X10°2 1.83X10°2 ELSLOAy¢ 7.37X107% 1.24X107% 5.13X10°°
S ELSLOAyt. 5.09X10°° 4.47X10°% 2.01X10°2 S ELSLOAyre 8.15X10°* 2.19X10 % 6.20X10°%
ELSLOA 9.15X10~" 6.70X107°% 2.58X103 ELSLOA 5.31 X107 8.58X10~* 3.14X10%
ELSLOAos 7.36X107°  1.52X1072 1.08X10? ELSLOAw,s 9.83X10°% 7.83X1073 2.84X1073
ELSLOAy; 5.04X10°%  3.65X10°° 6.34X10°° ELSLOAyi¢ 7.16X10°" 5.46X10"% 2.49X10°°
S ELSLOAyre 3.96X107% 2.46X107°% 7.35X10° S ELSLOAyre 6.38X107% 3.19X107°% 2.88X10°
ELSLOA 1.29X10~* 9.03xX10~* 2.51X10°° ELSLOA 2.29X107* 9,76 X10~* 5.15X10*
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An enhanced local search lion optimization algorithm

Liu Zhen,Guo Hengguang,Ren Jiancun

(College of Coastal Defense Force,Naval Aeronautical University, Yantai 264001, China)

Abstract ; Lion algorithm is a new swarm intelligent evoluationary optimization algorithm, and the evoluation process al-
mostly follow the animal nature, such as prey and mating, so inevitably easy trap into local optimutun. Aiming at the deficiency
of the basic lion algorithm, this paper proposes a new modified version, named as enhanced local search lion optimization algo-
rithm(ELSLOA). In order to enhance the local evolution efficiency, the territorial lion individual can be updated with opposi-
tion-based learning method, and the excellent individual perform the Levy flight operation in order to enhance the local exploita-
tion ability. Tent chaos search operation can be executed on the population. Simulation of benchmark functions proved that the

proposed algorithm performs well than other algorithms.

Keywords: lion algorithm;opposition-based search; Levy flight; Tent chaos



