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A Study on path planning of Mobile Robot by using Genetic Algorithm
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Abstract

Genetic algorithm(GA) is useful to find optimal
solution without any special mathematical modeling,
This study presents to search optisal path of
Autonomous Mobile Robot(AMR) by using GA without
encoding and decoding procedure, Therefore, this paper
shows that the proposed algorithm using GA can reduce
the computation time to search the optimal path,

1LMNE

T 25 iy Ay VYol FIIET Ach. B W
4 A2¥e] AAENo] tisled AGV(Automatic Guided Vehicle)
2} o} R (AR)of B Apv} Hye] AMED glc)

olEeie AW AYWhlM AolE = APAIs
2EYUe! date B xHoE AREA oIFY ¢ Uoiok ¢
th. ol§ MM olFeRe SEAMNE AR AY(Path
Plaming) 2t Fol& Halg H¢ A9 A4, AN 33|
el xpale] g, Agygzl e, AYKE Fol YL He
& e8] pojof Yrh

BEAYE: Agdd ANE sl Asg Pk
MAA eAY(Global Path Planning)a} 3A HolRe] ijof
o2} Al ke A 4B &A%Y (local Path Planning)o)
olcl o)g} Z& MANEF YMthe S YYoew g
2hy(Skelton) 2t MEs1P(Cell Descomposition), 22lx el
ol&5= ey YE(Potential Field)d Fol et (1)

¥ Aol olFRRe] AAZR) NAREF YA
#itte A EE Aok e, AUY £ Yadse
HE3HEncoding) 2} vl X8 (Decoding) Ml XN $A ¢
fAxEE B4R widE Aeisiel Nl wiE Azl 3
A2E gataxt ol

2. U2

2.1 fAga:s

fAgoaae S8 U Y& s gl
Adsiaal she gaezlEos 1960doie] Hollado] 2l8 2
Axich (2] fAYREE 27 ANZE EdE 34
{(Reproduction), ¥l{Crossover), 12|51 FHWol(Mtation)2}
A& Axch olul, Z A B ¢t I=H U
el A (Fitness)& B HEvaluation)dlo] HEHog £
40 AYSF AW ANFE AUl BAY ¥ g A
2 Hgct

a9 1e gett fugneFEe] eMEelch

ag 1 et fagnda] eME

2.2 23 5834
tHEE QU vhe EY olEERe $HWAAelc),

X= veoes 6
= ypsinf (1)
t=w

A7 MG v} A4E( w)e BBulAGE( v)2 22
FulAAE( v,), HAR Al D)ol el8f algc)

- v, +v)
v 7 2

- 1216 ~



- (!l, + U,)
@ D

L4

(3)
HoistEAfA e $12] Ml che2} el
4X = dx cos§ — dysind (4)
4Y = dxsinf + dy cos 6 (5)
3% 28 olFRR4 HAlof s AEHIF a2 U}

Y

v Ve , l

3¥ 2 olERRe s|Ao] whE ztmyiz,

2.3 32AY

B AN Y AZAYL ojF2Ro] HU ABelA
HAAZEE YYUch o AAZALF ue} RExdes ¢4
Fol Aol Al Holfol skl I AodofMe] )¢
BEE EUch AdFee] FRAL HAHEN ¢ e
2 DR o] Ao Y FE chA] AAGe wla} &
Bt el

Iy 3 ANBEAYY ¢MEot]

Setting &
Get map Infomation

[FGAF T Giokal Fatn Flaaning voactalion

Oblain stacl poin
ad goat point

Global Fath Flannisg
is genriated by
Gemelic Alyorithe

NAAP & Loval Pati Flawming geaelalion
(& MR STobal Tath ]

| cloze to
aox Obetacls,

Lowal Path Flaumiag
it geselataf by
Cenetic Algorithe

00 Leop reach 1o gosl
2

28 3 AN F2ANY eME.

BBAY] Ay 7MY FAAEHY (Genotype) & Aj7}
A5t @3el AR PHY e uog Foh &, sy
8 iAE A3 Ayl Eed RE AP JEE EYshs
g Wde 4T delel Feolch
2y 42 AiAel dlelsgolct

individual
Begin :

branch[Max_branch], sx
branch[Max_branch], sy
branch[Max_branch]. ex

PoAlde AR xR
DoAde] A2y yats
Dol B xE

branch[Max_branch].ey @ 2]4d2] 4 y2i®
tength : AEe] 20}
no D REAY =Y JAN
goal T REAN EY AR
collision D SEEAE
fitness t Agte
rfitness C AAYs
cfitness DAY

End ¢

a3 4 € 7N dolelg.

Y= Y48 27 BE AYPo] £° /%, FeAe
8% olgasts] SEAUEE Axe} A Fols) e
gow 2y 47}k

thee i8] JiAle] AU F())e A=l RF())
o Y= CF())olrh

F) = phy - Wt Wor G + Wee O ()
Max_ rep
RRG) = F)/ 8 F() ™

CR) = ;i:omo (8)

A71M, W Azl U4 FAA,
BAA, Y= THYUYEE FAACICL

271 ANIE Ao FEA7Ale] | wag A
3 3 3ol Folfo] St PolFat 7ol 9
gt wge s dele] ARUG B4t T A HojMe]
A7 g2 WeE i B

o e HYE BREAVA AGsA URslq 2 Ed
& 420 Y4B 2Y, & Ao A2 st AiNe |
oM &7] ANTE B4uUch

2} ANe] Al A W ol Y] AN 4
gotod Ao AEVER ML UL olFol tidle] HEe)
2894 FEE cha] A4ltc) o] YejA {FAXEHY 2
27t B4golme  nIEY(Bit  string)2 8 ¥IY
{Encoding) 8} BIR-E¥HDecoding) B & AXA goBe =
& Alzhiel Adle] shgpsich

Wee REEY {74

- 1217 -



EL, FAWLE oY W vol4w wisdch §d
Holo] o s qlojg] ARPolF Aot & Yo
Hol¥ ZIME 49siA sigict

2.4 Aol 9 23

Algdoldg 37l #istel AAJUAHL 400x400 4] ¢
ol 7708] Folg& 4Ysiadcl &% AAY S Yspsl
2y 4ciol, REVLE U2 24 sjcio] sixsAg sldan
olFuRE 9x92] PAlug o IFAdsigch

fAEEgos AR de © ANY o A=
FASA G ol el E£the Aol M WIE BAIA
siadch PAdw 3 M4 071 FEskdct

Sl RS sovdolA glolel § Mol Dl S
2, §dHo] HEL 1x~1068 F4¢ich

Al e o 500Mcizlx) AMete s staic)

e

2y 5 2710 WA Bdshe AR,

1Y 6 soMriolM REEe e

- 3" 7 2004ciedd BEsE AUE

23 8 S004ckzla] 2 o] AiRe,

a9 S A71PYF hig) ANY BEND e PES
# Aol EYT s 48 & 7elct 0d 634 3
7& S04l 2004889 21 AeAelE A Z2d RAl8}
of #32 gtk 324 82 5004cizlAl UsHE uid Fo] A%
B&ojck

-

2 =RoME 7129 fAgaeZis el el v
R Aeliol mi2E BYLY AMANE B AYARE
gAY 471 Adslch =Y, PohE Al 27]8 dZFAE
da2lEel WAglel mhE Alzhiel Y A2g YHol 7
e ,

My al@ge Anel 27 Yol fYLE olFES
8ot ohje £2¢HRobot Arm)8] WY AYelE o] 7Hy
sjele} siAch

2% ARAQA 1o Ry Al YUY o, 2A 2
d3el ANY PRG YE®E Pzt 2o at2a R ¢
2elEe Aol ot 37t AGEole] ¥ AoE L]

o B

{11 7913, "olf 2RES] Agg¥el [/ 47." BYF
2ida HApele] =8, 1993

{2) David E. Goldberg, “Genetic Algorithms,” Addison
¥esley, 1989,

[3) Yoshihiko TANAKA, “"#EBin:#¥ v b @ Mt nE &
RAGAOKEA, " BXENEE DHF«+ 22 X hb0
=Y 2MNE MNRE Vol. B, pp. 1136-1139,
1995,

(4] Zbigniew Michalewicz, “Genetic Algorithms ¢ Data
Structures = Evolution Progras,” Springer-Verlag,
1994.

{5) Yuval Davidor, “Genetic Algorithms and Robotics,”
Yorld Sciemtific Inc,, 1991,

{6) lance Chambers, “Practical Handbook of Genetic Alg-
orithms, * CRC press, 1995,

~ 1218 -



