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Effects of Controlling the Diversity of Robot Behavior in a

Competitive Co-evolutionary Genetic Algorithm
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Abstract: Introduction of co-evolution into genetic algorithms is a promising idea, in which
populations coevolve using relative fitness functions that are evaluated based on interaction
among several populations. Floreano et al. successfully evolved prey robots and predator
robots using a competitive coevolutionary genetic algorithm. However, in this type of co-
evolutionary algorithms, a proper balance between both populations is necessary, and therefore,
if the evolution in one population is too fast or too slow, the evolution in the other population
has a tendency to stagnate. This paper proposes a method of achieving a balance between
evolutions in two populations by decreasing the diversity in prey robots when their evolution
is faster than the evolution in predator robots, which results in speedup of the evolution in the
predator robots. Simulation results have shown that this mechanism is effective especially in

the early stage of evolution, and accelerates the evolution of predator robots.
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Table 1: DOOOOOO0O000O0 V(%)(T =0.3,P =

0)

loo\p |1 |2 4 |5 |10 |
1-100 | -0.36 | 11.37 | 9.59 | 15.01 | -5.12
11200 | 138 |9.64 | 678 | 547 | -2.44
21300 | 9.01 | 11.12 | 7.14 | 10.28 | -1.95
31400 | -7.30 | 884 | 1.03 |8.24 | -2.34
41500 | -3.69 | 13.91 | -0.25 | -6.24 | 2.12
51-600 | 10.93 | 0.89 | 10.40 | 3.63 | -1.02
61-800 | -850 | -7.90 | -7.67 | -5.12 | 0.92
81-1000 | -9.02 | -10.65 | -6.06 | -7.78 | -1.32
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Fig. 5: 00000000 (%)(T =0.3,D =5)

Table 2: TOOO0O000000 V(%)(D =5,P =0)

oo\t o1 Jo3 Jos o7 o8 |
1-10 878 | 15.01 | 1823 | 8.05 | 1.12
11-20 1.92 | 547 [ 1870 | 1473 | 1.35
21-30 168 | 10.28 | 14.60 | 2.46 | 0.06
31-40 820 | 824 |-10.89 | -3.72 | -0.51
41-50 1691 | -6.24 | -3.86 | 4.48 | 0.82
51-60 832 |3.63 |226 |12.04 | 1.46
61-80 051 | -5.12 | -17.50 | -5.10 | 3.26
81-1000 | 3.36 | -7.78 | -5.23 | -10.75 | -1.31
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Table 3: POOOD0DOO00000 V(%)(D=5"T =

0.3)

oo\ Jo 1 |3 |5 s |
1-10 15.01 | 12.36 | 10.60 | 1.45 | -10.01
11-20 | 547 [822 | 1252839 |-897
21-30 | 10.28 | 341 | 15.15 | 10.78 | -6.10
3140|824 | 145 [ 547 | 7.05 |-6.54
41-50 | 624 | 698 [ 226 |-821 |-073
1-60 | 3.63 | 8.94 | 204 |18.54[-341
61-80 | -5.32 | 17.10 | -7.67 | 1.02 | -4.26
81-1000 | -15.6 | -0.87 | -6.19 | -2.23 | -13.29
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