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In research of evolutionary robotics, the issue about the relation between morphology and behavior is seldom progressing. In
this paper, as a basis of this research, a series of experiments which investigates the characteristics of evolution in behavior
are made. Genetic algorithms (GA) are run with different designs of chromosomes and fitness functions. From the results, it
is observed that individuals which move with various patterns of behavior are emerged according to the settings of GA. This
observation suggests that the design of the fitness function is important to generate well-ordered behavior.
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Fig. 1 Robots based on spring-mass system

22 &Kk B TR L 51, EFVITEA - 3% -
BALWD 3EREOERESHEMLEDEuRy PEFALT
5. UTTIRIND 3 EROENLETTS.

BATHEB SRR meE = Fitito TEOMEE LB E®
2METHS. FIXES, BEER, X -HA»LORFES,
KeDBBENLERENS.

NREFEFAOEEN L LTRVWONAZERTHS. BRE
Ly, BRS: TOERSZI, "REEEkETHLX, N
RHERITE R D TT Foping 1IFRATHREND (7 v 7 OEEH.

Fsping = —k(Lo — U2) 6]

AN (1) RAD Lo DA 1 T2 B L) wBx#
Dol "R LBRBREND. ETNMIBITBT I/ Fax—FL L
TEB<ERTHD. fioREE2AVNIE, HRANERICEZS
771 Fausie 13RED X H T2 5.

Fruscle = —k(L(®) — (1)) 2
LO TS RIS,
L =Ly +4L
. {2r
=[4,+L0><R><As1n(?t—¢) 3)

Ly 3—ADHRICEEOREEK T, TV V—F N ESEEH LR
WBAE, FRZELRZARELTHIBICERRE L LTHE
ICRAWAETH .

B)RT, AV V—FREED/XTA—FIRO2BHTH 5.

o Ac[0,1]: F¥V—FIRig

o T e[0,): BH

(No02-10) HABMESEL2E A VT YV vV he Y RF Ay VY RU Y AHEERTE (2002-11.21,22, 458

— 321 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

3) XH, FHRICEFOT A—F 1T LFE Ly DRICRD 2
BELHS. '
e Re[0,1] : HHAHRIE

* ¢ €[0,2n) : fLkd
23 RERIZFBTIETNL
aRy hEFILERT.

Fig2 KAROERTHAWS

12 34

56 78
Fig. 2 Robot for a series of experiments
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Table 1 Parameters of the robot

parameter number
phase of each muscles ¢y, - , dg 8
relative amplitude of each muscles Ry, -+, Rg 8
spring constant k 1
period of oscillator T’ 1
amplitude of oscillator A 1
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Fig. 3 Field and goal(shaded area)
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Table3 Setting of GA

maximum generation 100
population size 100
trial time for each individuals 100
crossover rate 0.5
winning percentage of the better individual in the tournament selection[4] 0.75
constant value for defining the search area of BLX-a 0.5
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Fig. 4 Typical behavior in experiment 1
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Fig. 5  Average fitness (experiment 1)
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Fig. 6 Average figure (experiment 2)

Table4 fixed numbers for A, 7T,k
spring constant & 125
period T 6
amplitude of oscillator A 0.3
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Fig. 7 Typical behavior in experiment 2
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Fig. 8 Average fitness (experiment 3)
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Fig. 9 Typical behavior in experiment 3 Fig. 11 Typical behavior in experiment 4
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