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Program Evolution Based on Estimation of Distribution Algorithm

Using Conditional Probabilities

KOHSUKE YANAIt and HITOSHI IBAt

This paper proposes a novel technique for a program evolution. Our method combines two
probabilistic distribution models, in which probabilistic variables have dependency relation-
ships, and a program population is evolved by the repetition of the estimation of distribution
and the program generation without any crossover and mutation. We call this framework
eXtended Estimation of Distribution Programming (XEDP). This paper shows results of
comparative experiments with GP and other related methods. We empirically comfirm that
XEDP has higher search performance. Thereafter, we discuss XEDP’s distribution model,
application to evolution of robot program and bloat.
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Fig.1 Program tree in which nodes are numbered.
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Fig.11 A robot located in an irregular room.
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Fig.13 Acquired trajectory of a robot program obtained
with XEDP for Wall-following problem.
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each of the probabilistic distribution models.
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Fig.14 Mean of program size for a 6-bit multiplexer
problem.
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Fig.15 Plot of I(1000,,0.99) values for Max problem.
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Fig. 16 Plot of I(1000, 7,0.99) values for a 6-bit
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Table 4 Minimum value of (200, i,0.99) for Max

problem.
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Table 5 Minimum value of I1(1000,¢,0.99) for a 6-bit
multiplexer problem.
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Table 6 Minimum value of 1(1000, %, 0.99) for Wall-
following problem.
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