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Genetic Network Programming Using Reinforcement Learning
and Its Performance Evaluation on Making Agent Behavior

SHINGO MABU,t KOTARO HIRASAWA' and JINGLU Hut

A new evolutionary method named “Genetic Network Programming, GNP” has been pro-
posed. GNP represents its solutions as graph structures which have some useful functions
inherently. For example, GNP has the implicit memory function which memorizes the past
action sequences of agents, and GNP can re-use nodes repeatedly in the directed graph flow,
so very compact graph structures can be made. In this paper, the search ability of solutions is
improved by defining states and actions in the directed graph flow and applying reinforcement
learning to GNP. In the simulations using two typical benchmark problems of agents, it is
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clarified that the proposed method improves the ability of GNP.
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Fig.1 Basic structure of GNP.
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Fig. 14 Effect of the number of individuals on the
performance.
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Table 2 Time[s] spent on executing 3,000 generations.

GNP-RL GNP GP Q-learning
Tileworld 1,048 581 4,600 3,288
Maze 61.0 30.5 214.4 63.7
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