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Application of the sequential approximate optimization method to an evolutionary robotics problem --

Investigation of the effect of sampling method on the performance of the best evolved robot

*Naoto Ohshima, Yoshiaki Katada (Setsunan University)

Abstract—Due to the parallel population search of evolutionary robotics, it takes a long time to

evaluate all robot in a real environment. Thus, such techniques as to shorten the time are required.

One of them would be the sequential approximate optimization (SAO) method in which the fitness

function is estimated by an approximate model during an evolutionary optimization process and

samples are taken sequentially after every optimization process. This study investigates the

performance of sampling methods of the SAO by varying the number of samples on a robot control

problem using simulated robots.

Key Words : Sequential Approximate Optimization, Genetic Algorithm, RBF Networks
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Table.1 Number of successful trials to

reach the goal for each method

e S (b) @)
10 2 8 5
30 4 4 1
50 1 4 0
4.2 EBRHER

Fig.2-10 (245 R O FFRITIC % LT OGA Okt

ATV THIEZE RS U 72 B K % 7R .
£9, FE@ISH L TEMDOEF & i1 5. Fig.2-4
LoV TnidsM = 30084 (Fig.3)IZM = 10,50
DFEBR XV @O E Z RNV TS DS
KHALNTNDZENRHERTED. DFICFIEOGIC
* L TCHMOEET Z g3 % (Fig.5-7). M =100%;
A (Fig.h)IZM = 30,500 X V) & WG FE & R O iR A
ZA/FONTND ZLENHERTE L. DEICFEQE
Wk L CTHEM OB % b3 % (Fig.8-10). Fikb) &
FERICM = 10054 (Fig.8)IZM = 30,500 X 0 @&
WIS EEFFOMMP L BONTND Z L AR TE
5.

DEZ Table.l IZFi4(a),(b)is L OFIE(EIC
B EBRIZXT DD O B, 4.1.2 THlRAR7z T — L2 H|
Y D EE 2 BRI OO ERT. £7, FiE@)
& FEOOFHRFEATEIC K LTI —Z 2 [ R
ET DRSS EEH L TCWD I ENHRTED. £
FEEMBFIEG L HRITEEICR LTI —1iz 2
[ LA B339 2 g D SES S A LT D 2 & A3
AT 5.

UEXy, FE@EIY b FEOERV LS
ICEDEWEESOND Z MR TE D, e, F
FEOIWCBWTEMT Y v T iz s e+
5 ETEWVEIGEZRSOMN L GOND Z &R
R c& 5 (Fig. 7). 2, KV 7 iz iR
W 0B T SRR DT S FRIET D & BRI

PRREHEIER A . F 7. A hiE O B iR O K
FERS BRI 325 2 & TRV & RE O
2 FoNDLDOEEZD. OFICTIEC TIETE
(b) O 25 i D et il 15 & W o 7L S B ARk
W NV EEBINT 256G, 8.8 CRER4E
M TR bR OBIEFNENT HZ L TH TR
AR D70, REMEBEER TITRIEICY 7V
DOEENET D EEBEZDND. O, BIs 122
MCH TN EEBMTLHZ 810 &ﬁwﬁﬂﬁfﬁ
YINWRET A MTEMNT 5 EIZFE LR,
@EE®%mM%%é:k#m%:ﬁék%zé.
F 72, Fig2-10 X v Fik(a),0)F LIz k- TH#
BENDEORFEIGET0.25 BETHY, HEL
THIEEROIE & A EDMRWEIEEZ R LTS, Zh
I, BREPAHZERIC BN T20 Q)N TR SN LK K
BEH ] D B A3 i < Bl i S ATV D 7, IR i
TR 2 5 LHERI S D, 2072w, i
Z D Tl b S BRI E 2 R T & B X
bd. £z, RBF * vy b U—27 Z O il
EVERRT 2856, R v TR D I LT
O TR U 72 B i T 0D S W AR O RS L 23 1A B, iR
PREBMERDMELS D EERD.

5 £¢%

AWFFETIE, RBF % v b U — 272 X 5 BRI E
{bFEEZHNCTHEBE 2 A > Ol 26 L,
B TV OB INEREE SR PR R EREIZ E D K ) e
%5zé@#%ﬁ%%%%:i@&ﬁbt.%@ﬁ%,
25 B T O B ARSI 5 & D L L S B R BRI
VR BN D A T G EE O R O AN R A 45
LD EEMER L. 2, STHIZEBT B4
7V RGBS 2 DR RO LR —Th 5. F
7o, BN 2% o TN EDIRRET H T L Tt
2 il OO FERTIEIEOS Y L, VOIS A RO il R 23
2L BFEoND 2 L R L.

L%, A Bl O FEBRIZ VN T = — L 21 2 R R 00 R4 B
WA FERTIL, MAEERZIT-> &, £z,

267



BNV TV E S BT TS AERRKRY T
VR D ERZHLTHE THRMRICERZT-> T
WE T,

BEER

1) S. Nolfi and D. Floreano: Evolutionary Robotics:
The Bioligy, Intelligence, and Technology of
Self-Organizing Machines, MIT Press (2000)

2) FH, BHE : ffiGa—7 1 v 7% iR A
TARRREIEHEOBE = A > MBI T M
REMRGE, 3 A7 LA e 25w SCES, Vol.0, No.o,
pp.149-154(2007)

3) B, JoA, [, ZH :RBF x> hU—7 LiER
TNATYALZELBEBH 2Ry har hr—
TR, BRYSMmOGECET - Bl - VAT A
#F9%E), Vol.131, No.5, pp.1000 - 1008(2011)

4) drili, %M, & : RBF %~ k7 —2 & Particle
Swarm Optimization X ARG L, EX
O C |, Vol.128, No.4, pp. 636-645 (2008)

5) dtil, iEF, R, 1 RBF % v hU—2 1 &

BRI i L BEBE B~ D ), B A
mﬁﬂc%(c W), 784, 787 %5 pp.177-190(2012)

6) i, KB :=a2—JN0xy NU—7 ZETiEn
T 5Bl B 7 v Y X LD A S
N @muT747x1®@£ AT Ml
T 225 SCEE, Vol.21, No.2, pp.31 - 39(2008)

268



