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Fig.1 The result of population segmentation
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Tab.1 Testing functions
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Tab.2 Comparison of functions test results
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Fig.2 The results of test functions
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A Multi-swarm Artificial Bee Colony Algorithm for Function Optimization

WANG Shouna'*, LIU Hong'*, GAO Kaizhou®

(1. School of Information Science and Engineering, Shandong Normal University, Jinan 250014, China; 2. Shandong Provincial
Key Laboratory for Distributed Computer Software Novel Technology, Jinan 250358 ,China; 3. Maritime Institute, Nanyang Tech-
nological University, Singapore 639798, Singapore)

Abstract ; A multi-swarm Artificial Bee Colony( MABC) algorithm based on the segmentation of population was
proposed in this paper. It was applied to function optimization to overcome the drawbacks of slow convergence
and low computational accuracy of conventional ABC algorithm. In this algorithm, K-means clustering algo-
rithm based on Euclidean distance was introduced to divide the bee colony. In the subpopulation, a method
was introduced to update the location of nectar based on global communication to accelerate the convergence of
the algorithm; and the fitness function based on local communication was introduced to expand the diversity of
the solution. The simulation results of six standard functions showed that the MABC algorithm could attain sig-
nificant improvement on convergence rate and solution accuracy, and show better performance in function opti-
mization problems when compared with the ABC algorithm.

Key words: Artificial Bee Colony algorithm; segmentation of population; nectar location updating; fitness

function; function optimization
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Improved Whale Swarm Algorithm and its Application in Steelmaking Continuous

Casting Scheduling

ZENG Bing, WANG Mengyu, GAO Liang, DONG Haozhen

(School of Mechanical Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: A new swam intelligent optimization algorithm named whale swarm algorithm ( WSA) was studied.
The principle and essential procedures of WSA were introduced; and the characteristics of WSA were presen-
ted through comparison with other classical swam intelligent optimization algorithms. For multimodal optimiza-
tion, the iteration rule of WSA was improved, two parameters namely stability threshold and fitness threshold
were introduced, and thus WSA with iterative counter ( WSA-IC) was developed. The experimental results
demonstrated that WSA-IC showed good performance in terms of the number and quality of optimal solutions
and convergence speed. Then WSA-IC was applied to the steelmaking continuous casting scheduling problem,
and proved to have good optimization ability and strong stability through the experiments. Finally, with the
above research results, it was summarized that WSA had much value in practice, and further research of WSA
could be carried out in theoretical study and practical application.

Key words: swam intelligent optimization algorithm; whale swarm algorithm ; multimodal optimization; steel-

making continuous casting scheduling



