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Open-ended evolution is considered to be caused by several factors, one of which

would be co-evolution. Competitive co-evolution can give rise to the “Red Queen effect”, where

the fitness landscape of each population is continuously changed by the competing population.

Therefore, if such changes are captured, co-evolutionary progress can be measured. In this paper,

we estimate features of competitive co-evolutionary fitness landscapes on predator and prey robots

with different sensory and motor characteristics in computer simulations and investigate the Red

Queen effect on the fitness landscape.
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FEEDTVINE, Jx = N5 jui/L, Jy = % jyi/ L
Ixy = Sk juyi/L £75%. TOLE, HIFOMEHEE
CHEREIRD K S ICHA BN 5.

Ixy

D = loge.v/jigx/jii (2)
EHERE T, ZHREEEN T NENT 2R
ELTWS. Fiz, BEHX LY DFECHFELT, tiit
KTOMEAER L t + 1 K TOEKRERZHWS. %
LT, MARHEOBAREEEE D,y 23K, T HKKXTO
¥z GA LB 5 EEHEEE LT D X 5 ICHLiE
5.

T-1
D(T) = Z Dt,t+1 (3)

C DECEEHHI AT ENRZ W EIL, (Mg
RKEWVFERDTH LV FEz2ED 3. coTex
FIFAL, HREGCHT 2 BIZHEE O o Z2 It
I NEK TR U TSBIAIRED 7 — X 2 B i N5k
ZHWTCRD, X (1) OEE B, &H8T, B0
Lg%,

3 FHEREEER

3.1 ERETE

BRRARICH B IAARER & U THBEER (Pr) &8
BHEN (Py) ZIET 5. FHREEEE Fig. 1 DX I
REL, AEIEICHENTWSEDET S, 1. TH
WARzE DS, MT—Y Y hOBREIFEEZS KD
WET D, -V MIREH ST — 2 FHD 2

Prey Predator

G @

Fig. 1: Experimental setup for a pursuit-evasion con-
test
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Fig. 2: Simulated models of sensors for predator and

prey robots
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Fig. 3: Maximum fitness at each generation (SG)
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Fig. 4: Maximum fitness at each generation (BP1)
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Fig. 5: Maximum fitness at each generation (BP10)
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Fig. 7: « as a function of the correlation (Ej) for each
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Fig. 8: « as a function of the correlation (E3) for each
generation (BP10)
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