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A Path Generation Method for a Autonomous Mobile Robot based on a Virtual Elastic
Force
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ABSTRACT

This paper describes a global path planning method and path optimization algorithm for autonomous mobile robot based on the
virtual elastic force in a grid map environment. A goal of a path planning is information for a robot to go its goal point from
start point by a effective way. The AStar algorithm is a well-known method for a grid based path planning. This paper suggest a
path optimization method by a virtual elastic force and compare the algorithm with a orignal AStar method. The virtual elastic
force makes a shorter and smoother path. It is a profitable algorithm to optimize a path in a grid environment.

sl9l=
Global Path Planning, Mobile Robot, Virtual Elastic Force, Path Optimization
A9 AL, B2, Y HRY, A2 A43

[SRaS

.M E AT 715S WHEA] ZFAof git)

Qo FzAYYe 98 2ol FolAx

ZEI)EY A F A7 HEEE AMHlx 2E 0 ARE A =76 Wy 976 o Uy

Bohz 79 @70l 0 ke AREA B4 2 o A & vk 2= N we 2Y Fue) 348

T ofof gt} Anj 2~ 2R oEAClA oA F I A ARE Yol ARt el Ee] A

ol ARG A HAdtel BEAL Robh 5 wo] duA opdAT el 7S A B

ge whS Fad sl ol st} ZRE Fof  How w$ Awdoln AuAes Fold v

21w guel dAAst a3l A2E AT & 3o AAGFE wne e W AXE @
« ME21ev|stien NID&&7|=CH &l (Yongkwank@empal.com)

HMEUXE - 2012, 09. 10 MAHFHE)L A 2 2012, 12. 28 A EH LR 2013, 01. 21

149



A%

=

=

2 ReRes

AHg-g), A2 A

3

Open Listo} on] ZA}

Close List

}

ke
}

pal
ke

had

11 9

o

Fol=iA] AR Alls

(s
o

]

A
vl

FUAE

1

I
pal

T T W R = =% KT A
K B Mool A N RO
- = LtL.
oF T = W omn oo Sl e T
ﬂ,.r ]Ziﬁ]nAl E ;o‘,AI‘OI

ﬂxﬁﬂlqmﬁﬂwﬂﬁﬁ_ ,mﬂ‘m_.n_ﬂm
— o~ X = T .
ﬂxuﬂmﬂi%mmdr. JmoAMrﬂ
on pl = WS Mo B e\ — - oy R
ol Ay ) Mo 4 — w ™
% B P g = R
m.L_xﬂVv ﬂl.&ﬂﬂ% " F o = xl_mm Lo7X1
1) E
"o Mo N o= U o™ W £ w
X= o CIE R Y- A oo - - = g W B L 1)
N ﬂxT o LAY R A TR
Frveel tug Tee w8 Sphov
—_— =y 2y ool (U N = —
Aﬂlw_—lrw.w,uaﬁazm#} T SRR Bk %ﬂﬂdno
A %%VL% TER Wk, 20 N g P
R D N B AERe << b T o W
.h;oﬂ. %Gm_ﬂ il ] — m__wm:mm11. ﬂ%%%ﬂo
NE © B W 3 Ueas+ al o ot .
EE . 5F 0 ex mIEg e o EE g
Efizaiugl ZI0IN | RSRETT 3.
) = = =< o
Mmmﬂ%ATJQr.wour W W%:xﬂﬂﬁ
o X ok o= ° T R 7 WO R
o T WK R O oy O .
WHIETREER 4 "rEls
BT er U R R o X o %
e Ko R U T T HE N MR U T A T
EL i%%ﬂﬂmz_u%m_ %ﬁo%d_dr.mﬂ W OB T
& %i@ﬂ:%ﬂoo %%Mﬁ_@z_u @i%@r,ﬁ
b GIHIoTadr TRLOERD il
~ wr@%ﬂd[ré Nm 75 o = Mo = T o A o
~ Hr v RS ol I R o = K
R S B T, I ® o I Kio e R
o e e S ET o wy o ﬁo%%mﬂ
R g D = B R Fm K
T ,._.o:.LALt T~ _L o) R
Pognmme g xRl TETTM 3l 3Py T
o ,w.,_ﬁo_ﬁxﬁ_yﬁﬂw‘_ﬂyl NI&7LE%0|,_A,HI ~ oM ~
oF ﬂ.ﬂéaﬂmﬂut ﬂ_ ﬂA%oﬂaﬁLt ol I
TaMuyZ iz ©ydwE e = T S
il ol e ECRRSSN jai B = Gl X ° i )
5 gEwlTEaty MITRes, BB oFFET
03 H o o= <SS ) BT o T RO 2R T
« %owai%xEWE@WH%%%%H@ > o %Wﬂﬂm.
B r s EAN T g = L fRaoww
TO — Ny — = —~ —_—
MMOMﬂmoﬁOAT@@_.momﬂ Hbtaawo%rx%ﬂw .w ME70ZE
AﬂnfﬂoﬂLﬂeﬂﬂL]Woéaegew,moﬁAA7:.LE Mu mﬁoﬁaora
morr Ao SR MET W o T . Bl
e © X — T o] SIS adlio o] — 7 W o= 2o
AN T - B S ™o " o S 2 =
Be aNwmER®T TN wowp W oo }OTO T oo o

I8 ER 91X 9]

=
T

7}t

o

tol A& o= u)gol

°

ozke. o}

A}

1

B

oA ThA] RS Al
Al &4 Z28]=% Close Listoll

ar

A = ag=s

d

S
4

=

o

1

o]

ey

AHgolE A7171 §

=

ol A H el M F wo] A

WA AEE I

AR ] AE o

aLe]

OE}
AAAH AGA

3}, =

oleo = Al el A AYH
AStar

150



3.1 AStar &2

7 B S o] &3k AgolF 2 A=A WY
Sg 2| UHA 284S 26l
Hr 2| & A Hot AlEntx| HZ
N |
SN A P BN o 77 e e i
............ .c
HEANN P4 e 1
e
_———- ,,,,,,,,,,,,,,,,,,,,,,
I |
]

N

N
|

<

a8 2. AStar ¢12|&
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Table 5. Results in case 2
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