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Solving Constraint Satisfaction Problems
by an Adaptive Stochastic Search Method

KAZUNORI M1zUNO," HITOSHI KANOH' and SEIICHI NISHIHARA'

A meta-heuristics for escaping from local optima to solve large constraint satisfaction prob-
lems is proposed, which gives a method of automatic temperature control in simulated an-
nealing (SA) approach. First, in our method, several groups with different temperatures are
created, in each of which the same number of candidate solutions are stored. Then, the main
process is repeated until the system comes to a certain convergence. The main process is com-
posed of two phases: searching, or an ordinal stochastic hill-climbing, and population tuning,
or temperature adjustment. As to the latter phase, after evaluating the average adaptation
value per each group, migration operations of some number of candidate solutions from groups
with lower values to groups with higher values are induced. This method represents a tempo-
ral change of the temperature in SA, as spatial distribution of the temperature. The method
is applied to large scale graph-coloring problems of sparsely-connected, whose experimental
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simulations prove our meta-heuristics to be more efficient than ramdomly restarting SA.
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Fig. 1 Graph-coloring problem.
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Fig. 3 An example of population tuning.
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Table 1 The symbols used in this paper.
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Fig. 4 Proposed method algorithms.
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Fig. 5 Comparison of the proposed method with SA.
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Table 2 Experimental results on the optimization
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Fig. 6 Examples of temperature scheduling.
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Table 3 Experimental results for SHC, parallel SHC and proposed method.
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Fig. 7 Experimental results on constraint densities.
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Fig. 8 Experimental results on the size of search space.
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