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Genetic Network Programming considering the evolution of Breadth and Depth

BRemEARY OILBRIEA, TERKRER, 5 A 8z
O Shinji Eto, Kotaro HIRASAWA and Takayuki FURUZUKI, Waseda University

Abstract: Many methods of generating behavior sequences of agents by evolution have been reported. A new
.evolutionary computation method named Genetic Network Programming (GNP) has also been developed recently
along with these trends. In this paper, a new method for evolving GNP considering Breadth and Depth is proposed.
The performance of the proposed method is shown from simulations using garbage collector problem.
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Fig. 1: The basic structure of GNP individual
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Fig. 2: The basic structure of GNPPS
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Table 1: Parameter conditions for evolving GNP

Generation 1000
Number of GNP 100
Number of elite GNP 1
Number of crossover individuals 40
Number of mutation individuals 59
Crossover probability P, 0.1
Mutation probability P, 0.01
Number of nodes per each kind K || 1,3, 5,10, 20
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Table 2: Functions of a start node, processing nodes and judgment nodes

r

function

]

start node

check the distance from the agent to the collection place (3)

check the distance from the agent to the check point (3)

check the direction of the agent to the collection place (8)

check the direction of the agent to the check point (8)

check the direction of the agent to the nearest trash (8)

check the direction of the agent to the second nearest trash (9)

move forward

turn right
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Fig. 3: Garbage Collctor Ploblem
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Fig. 4: Average of the best fitness values over ten independent
trials
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Table 3: Generalization (Average Fitness of GNP)

MAX | AVE | MIN | STDEV
GNPps K=1 6.143 | 5.707 | 4.830 | 0.4152
GNPps K=3 6.764 | 5747 | 4866 | 0.5311
GNPPS K=5 6.197 | 5.796 | 4.632 | 0.4519
GNPPs K=10 6.005 | 5.642 | 5220 | 0.2482
GNPPs K=20 6.383 | 5.658 | 4.591 | 0.4845
Conv. GNP K=1 0.058 | 0.028 | 0.003 | 0.0186
Conv. GNP K=3 | 0.229 | 0.137 | 0.019 | 0.0658
Conv. GNPK=5 | 0.942 | 0.751 | 0.554 | 0.1205
Conv. GNP K=10 | 4.322 | 3.466 { 1.330 | 0.7940
Conv. GNP K=20 | 3.969 | 3.670 | 3.446 | 0.1518

b/ — R 5 EfTRIRERAE ) — ROBDBIRICT DN T
GROMETHS.
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