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Research Progress in Distributed Constraint Optimization Method

DUAN Pei-Bo, ZHANG Chang-Sheng, ZHANG Bin

(School of Information Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract: Multi agent system, one of important branches of distributed artificial intelligence, has been widely applied to modeling a
serious of complex systems in diverse research fields. Significant research effort has sought to solve constraint programming with
distributed constraint optimization which is a popular framework for multi agent system. The contributions of this research proceed from
previous work in the following ways. First, based on the existing research, the applicability of distributed constraint optimization is
analyzed, and general process of distributed constraint optimization algorithms is extracted. Second, a relatively complete classification of
algorithms is provided from the perspective of quality assurance and solving strategies. Next, considering execution mechanism, a
thorough analysis of a large number of classic algorithms proposed in recent years is carried out. Moreover, the experimental analysis of
some typical algorithms with the metrics of communication, solution quality and efficiency is provided. Finally, combining the advantage
of distributed constraint optimization technology, the application characteristics of distributed constraint optimization problem are
proposed, and future work is discussed.
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Fig.1 Three meeting schedule problem with 3 participants
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Table 1 Schedule time of participants
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a my/m; 8-9/10-11/11-12

a my/m 9-10/10-11/13-14/17-18
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Table 2 Comparison between centralized and DCSP algorithms
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Table 3 Solutions of DCSP
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Fig.2 Basic process of solution method for DCOP
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Fig.3 Transformation and the determination of search space based on DCOP model
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SR BRIAS [RD AL, A SOOGS0 o (0 G B SR JEAT T I R 45, 3% 4.
Table 4 Ceritical strategies adopted in the solution progress of DCOP algorithms
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Fig.4 Classification of DCOP algorithm
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Table 5 Solution strategy of some typical complete algorithms
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Table 6 Solution strategy of some typical incomplete algorithms
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Table 7 Qualitative comparison of some typical complete algorithms
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Table 8 Qualitative comparison of some typical incomplete algorithms
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Fig.5 Performance comparison of some typical complete algorithms
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Fig.6 Performance comparison of Fig.7 Runtime comparison of complete
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