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Particle swarm optimization(PSO) suffers from the premature convergence problem in complex PubMed

optimization :
problems. To solve this problem, this paper analyzes PSO algorithm from cognitive psychology and b Article by Tang,S.Y

proposes a creative

thinking(CT) based PSO algorithm(CTPSO). Based on the four stages model in CT process, a framework
of CTPSO is

designed, and the evolution model is adapted, which includes a CT model besides the memory model,
cognitive model

and social model in standard PSO to improve the optimization capability of particles. CTPSO is applied to
some wellknown

benchmarks, and experimental results show that CTPSO possesses more powerful global search
capabilities, better

convergence rate and robustness, meanwhile it does not introduce new parameters and computational
complexity.

Keywords: swarm intelligence; particle swarm optimization; creative thinking; four stages model
W hi H 39 2010-05-07 14 8] H 5] 2010-07-18 M %% i & 4ii H #1 2011-08-04

DOI:

B TH

FT MDA 2% R GE a0 OB AT
W ARAR 2 IR

2 Wi
£ #F Email: tsy2977162@163.com

225 30K -

[1] Eberhart R, Kennedy J. A new optimizer using particle swarm theory[C]. Proceedings of the 6th
International Symposium on Micro Machine and Human Science Piscataway. NJ: IEEE Service Center,
1995. 39-43. [2] Kennedy J, Eberhart R. Particle swarm optimization. IEEE International Conference on
Neural Networks. Perth, Australia. 1995. [3] Cruz Jose B., Chen Genshe, Li Dongxu, et al. Particle



Swarm Optimization for Resource Allocation in UAV Cooperative Control[C]. Proceedings of the AIAA
Guidance, Navigation, and Control Conference and Exhibit. Rhode Island, 2004. [4] Yin Peng Yeng, Wang
Jing-Yu. A particle swarm optimization approach to the nonlinear resource allocation problem [J]. Applied
Mathematics and Computation, 2006, 183: 232-242. [5] Zeng Xiangping, Zhu Yunlong, Nan Lin, et al.
Solving Weapon-Target Assignment Problem Using Discrete Particle Swarm Optimization[C]. Proceedings
of the 6th World Conference on Intelligent Control and Automation. Dalian, China, 2006. 3562-3565. [6]
Yin Peng Yeng, Yu Shiuh Sheng, Wang Pei Pei, et al. A hybrid particle swarm optimization algorithm for
optimal task assignments in distributed systems [J]. Computer Standards & Interfaces, 2006, 28: 441-
450. [7] Yin Peng Yeng, Yu Shiuh Sheng, Wang Pei Pei, et al. Multi-objective task allocatioin in distributed
computing systems by hybrid particle swarm optimization [J]. Applied Mathematics and Computation,
2007, 184: 407-420. [8] Sabat Samrat L., Ali Layak, Udgata Siba K. Integrated Learning Particle Swarm
Optimizer for Global Optimization [J]. Applied Soft Computing, 2010. [9] M.M.Ali, P.Kaelo. Improved
particle swarm algorithms for golobal optimization [J]. Applied Mathematics and Computation, 2008, 196:
578-593. [10] <& k. He TR0 7 RESLL M s AL RIBETT (i8S [D]. Lifg: BigAgil R, 2006. JIN
Yixiong. Optimimal Planning of Power Transmission Network Based on Particle Swarm Optimization
[D].Shanghai: Shanghai Jiaotong University, 2006. [11] P.S.Shelokar, Siarry Partrick, V.K.Jayaraman, et
al. Particle swarm and ant colony algorithms hybridized for improved continuous optimization [J]. Applied
Mathematics and Computation, 2007, 188: 129-142. [12] Chen Min-Rong, Li Xia, Zhang Xi, et al. A novel
particle swarm optimizer hybridized with extremal optimization [J]. Applied Soft Computing, 2010, (10):
367-373 [13] J Angeline P. Evolutionary Optimization Versus Particle Swarm Optimization: Philosophy
and Performance Differences.[C]. Proceedings of the 7th Annual Conference on Evolutionary
Programming. Washington DC, 1998. [14] &' &, M/N22, P 4%, et al. JET bl T HHE A LA BIE B IR
RIS [9]. Herd B T K24 243), 2008, 36 (8): 1-5. LUO Fei, LIN Xiao-lan, XU Yu-ge, et.al. New Elevator
Dispatching Strategy Based on Hybrid Immune Particle Swarm Optimization Algorithm [J].Journal of
South China University of Technology, 2008, 36 (8): 1-5. [15] B#Eilt, B&&28. HiE N AR 7 kb RS
[3]. LT3R, 2004, 32 (3): 416-420. LU Zhen-su, HOU Zhi-rong. Particle Swarm Optimization with
Adaptive Mutation[J].ACTA ELECTRONICA SINICA, 2004, 32 (3): 416-420. [16] Y Shi, Eberhart R. A
modified particle swarm optimizer[C]. Proceedings of the IEEE Congress on Evolutionary Computation.
Piscataway, NJ, 1998. 303-308. [17] L% . W AIXTHATS R Sk v oT (830 [D]. Kb EEiRk
Hi K%, 2010. WANG Lei. Research on Cognition Evolutionary Computation for Mission Planning of
Cooperative Attacking [D].Changsha: National University of Defense Technology, 2010. [18] G Wallas.
The art of thought[M]. J. Cape, 1926. [19] R Finke, T Ward, S Smith. Creative cognition: Theory,
research and applications[M]. Cambridge: MIT press, 1992. [20] B Lawson. How Designers Think[M].
Oxford: Architectural Press, 1997. [21] E Santanen, R Briggs, J De Vreede G. Toward an Understanding
of Creative Solution Generation[C]. Proceedings of the 35th Annual Hawaii International Conference on
System Sciences. Hawaii: IEEE Computer Society, 2002. 1-10. [22] G Underwood. Implicit Cognition[M].
Oxford University Press, 1996. [23] AT ik, S 55, WFR A Qs B4R B AW [91. B2,
2009, 27 (8): 1137-1143. TAN Ke-xin. WU Jia-pei. A research on self-organization mechanism of R&D
personnel's creative thinking[J]. Studies in Science of Science, 2009, 27 (8): 1137-1143. [24] A
Karmiloff-Smith. Beyond modularity: A developmental perspective on cognitive science[M]. MIT press,
1999. [25] M Clerc. The swarm and the queen: towards a deterministic and adaptive particle swarm
optimization [C]. Proceedings of the International Congress Evolutionary Computation. Piscataway: |IEEE
Press, 1999. 1951-1957. [26] Y Shi, Eberhart R. Parameter Selection in Particle Swarm Optimization[C].
Proceedings of the 7th Annual Conference on Evolution Computation. 1998. 591-601.

A H) I 2 ABL ST

Copyright by # il 5 ¥k



