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Multi-objective Particle Swarm Optimization Algorithm with Balancing Each Speed Coefficient

GENG Huan-tong ZHAO Ya-guang CHEN Zhe LI Huijian
(College of Computer & Software, Nanjing University of Information Science & Technology, Nanjing 210044 ,China)

Abstract PSO has become one of the effective methods for solving multi-objective optimization problems,and the key
of PSO is the proper settings of the inertial, local and global velocity coefficients. To solve the problem, separating set-
tings for each speed coefficient in existing algorithm with ignoring potential relevancies, an improved multi-objective
particle optimization for balancing each formula element was proposed. For the purpose of guiding the evolutionary par-
ticle swarm in a potential global optimum;, our algorithm can dynamically adjust the speed of each particle coefficients to
balance inertia, local and global effects of three speed items during the searching process. Thus the searching capability
and accuracy of the new algorithm is more accurate, Meanwhile, our algorithm can not only balance the capacity of ex-
ploitation and exploration, but also improve the efficiency in solving complex multi-objective optimization problem. The

experimental results indicate that the new algorithm outperforms other 5 classical evolutionary algorithms in terms of
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convergence speed and distribution on 7 multi-objective benchmark functions.

Keywords Particle swarm optimization, Balance, Speed coefficient, Adaptive, Multi-objective optimization
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Std 2.02E—03 1. 62E+00 1. 12E+00 1.22E—03 2. 32E—03 4. 62E—03

Mean 6. 45E—~01 9. 89E—01 7.78E—01 7. 98E~01 8. 98E—01 8. 42E—01

ZDT6 Std 2.03E~03 1. 26E—02 1. 22E—02 2. 22E—Q2 3. 12E—02 4, 18E—02
Mean 1.63E—01 7. 56E—01 9. 56E~—01 2.56E—01 3.56E—01 3. 26E—01

FON Std 6. 56E—03 2. 15E—02 1.15E—03 7.15E—03 8. 15E—03 2.15E—03
Mean 5.23E~02 6. 23E—01 4. 21E—01 4. 99E—02 6. 18E—01 2. 13E—01

KUR Sid 1.69E—~03 3. 12E—02 2.36E—02 1. 09E—03 2. 59E—02 3.61E—02
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