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Bee-Behaved Colony Quantum-Inspired Evolutionary Algorithm

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

Abstract:In order to promote the convergence precision and speed of quantum-inspired evolutionary algorithm, a new
bee-behaved quantum-inspired evolutionary algorithm is proposed based on the framework of ABC algorithm. The whole
population can be encoded with phase and can be divided into three populations,which are named as quantum employed
population , quantum onlooker population and quantum scout population. Every sub-population can work in term of bee
behaviors , quantum employed population perform the chaos search and the quantum onlooker population can perform the
Cauchy mutation. Every individual in the population can be rotated in two steps,and dynamic mutation operation can also
act on every individual. Simulation results of benchmark functions show that the proposed algorithm performs well on most
of functions and can get better convergence results.
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Table 1 Comparison results with BCQEA ,QEA and ABC

PR Y%k QEA ABC BCQEA PR Y%k QEA ABC BCQEA
fi 2 Mean -0.99 -1.01 -1.01 /3 2 Mean 3.17x1072 2.09x1072 7.43%107°
Std 3.16x1072 4.55x1072 7.62x1072 Std 9.13x107? 8.12x107° 5.38x107°
fo 2 Mean 2.85x107! 3.41x107! 6.25x10™* || fs 2 Mean  -1.78x10? -1.66x10% -1.85x10%
Std 6.72x1073 8.74x1073 2.47x1073 Std 8.14x107! 2.52x107" 6.76x1072
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N T FE AT T g, R RS 2 ANTAT 1 (a) R ) Bias. M5 EEE SR AT LA
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Fig. 1 Comparison of simulation results for low dimension benchmark functions
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B R FRRE . RA SCEE T B BCQEA 53 5 HQEA 59 R1 CABC3 533 (i CABC3 R H] Logistic
map) ¥ f; ~fi BRBGHAT O EL M. 4B I5 T 20 IR, Gt e e 2 Fron. NFE 2 W LAE L
Pl it B AR S L AR R T 4R BB 1 42 i , B T LR etk afE A B33k B A A
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Table 2 Comparison results with BCQEA ,HQEA and CABC3

PR 2%k HQEA CABC3 BCQEA PR ZE%k HQEA CABC3 BCQEA
fs 30  Mean 7.10x1072 2.78x1073 1.94x1073 fi 30 Mean 5.24x1077 2.78x107¢ 7.10x107°
Std 2.86x1073 4.70x1073 8.25x107* Std 1.93x107¢ 4.70x107° 2.86x107°
Js 30  Mean 3.27x107" 6.23x107" 2.41x107" || fs 30 Mean 8.73x10713 3.41x107"2 5.44x10713
Std 6.45%107!! 5.37x10712 7.07x10712 Std 2.52x10713 8.74x1071 6.13x1071

N T S BEATXE EE AT K, R eRE DT SR TR L, A 2 B, AAIET 2 e 2l L
A A 3 RO AR R RIS SR 2 Ry eI, AR SCEA RSO AL T HQEA F1 CABC3 , {EHA S JEE 1K
T CABC3, FER A SR T A RIS 207 2 ISR i 96T T BT YL R I DL iR 7esf o 42 R
HJRIER FCHHEAN L 340 T RGERITFH , O RIS T = AR PR A 1S .
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Fig.2 Comparison of simulation results for high dimension benchmark functions
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Table 3 Influence of chaos search for the proposed algorithm = -3
i

R e BCQEA,, BCQEA —

fo 30 Mean 4.55x1072 6.16x107* _50 200 400 600 800 1000
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Std 6.14x107 2.95x1077 Fig.3 Simulation results for the influence of
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Table 4 Comparison results of cauchy muation Table 5 Comparison results of two step roation
ik Best Mean Std T/s Bk Best Mean Std T/s
BCQEAp:  1.37x1077  5.24x107*  3.76x107° 6.52
BCQEA,,, 9.17x107*  5.34x107°  4.34x107* 14.38
BCQEA,;  7.10x107%  3.61x107°  4.39x107 6.78
BCQEA  6.73x107°  4.19x10™  5.12x107°  17.67 BCQEA  5.42x10°  1.73x10°°  9.45x10~7  11.21
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