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An Optimal Path Planning of the
Autonomous Guided Vehicle in the Environment with Dynamic Obstacles

Yun Bse Lee!

ABSTRACT

The path navigation of autonomous guided vehicle(AGV) or autonomous mobile robot(AMR) assumed
that the environment was completely known and the obstacles were fixed So that, in an environment
only partly known or not known at all, the previous works were not successful since the path exploration
techniques involved in the work were neither directly applicable nor extensible. In order to improve such
problems, this paper was adopted the quadtree technique and proposed the algorithm for an optimal path
planning autonomously in an environment and proved a validity through a simulation.
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and global-map [row+1] [coumn}=7"
THEN rule(2-7)2 7},
rule(2-4) TF global-map [row] [cohmn—1]="0
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At e, o] Wyl e odde
$E Qo A9 Mshe] whet FastA HA
o g FAZe] g

ol7jal, M2 =P FAF= duEl=e ¥y
t}8-7 el D(F)E density factor® Jehich

SRR DR
Void global—map()
{
mt ent=0;
inti ikl
for(i=1;i<{=390;i=i+10)
{
for(j=1;j<{=390;j=]+10)
{
for(k=1+1;k<{=i+10;k++)
{
for(1=)+1;1<<=3+10;1++)
{
f(getprxel(k, 1)1 =0) cnt++;
} /* 1loop */
} /* k loop*/
f (ent>D(F)) border [i/10][i/10]=1:
else border [j/10][i/10]=0;
ent=0;
}
}
}
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Local-MAP= K%L (matrix)

Local-MAPIK, L] = bl b2 --eeererrenranans (9)

o bl:E 0;free space
b 1;obstacle space

0;accessible
b2=
[ 1;not accessible

AGVE Ad w12 bl, b2e] F /i) vlER %
HA==2 (bl b2) = (00, 01, 10, 11)9] 47}=)

2 % gy} sed 44 ouje ogw 7
o}
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A Felfgle] B
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EF ke 2 AGVE Hog
A&sl=s Ftolrk.

(3) (bl b2)=10& AGV7} 38 %= glor},
HTe 7Vsd Fatolth

(4) (bl b2) = 11& AGV7} A HIZF 4
e d9g ovigid

AGVe] A2 AL (bl b2)=00% Agte] 7

EER A9 sPssEz AGVeY e 7 A
(bl or b2)5 AFS MAF P& TAFH, ¢
o} 7o P& B =5 AU

22 AGV7} o} %
Qe dde gn)

33 gtnelEe] dA
331 22 Ay

AGV7Y #Hg4e Z7] $lalAe b 1A
" 238E Ao} opel ARE A} 4
A ol AL AL AR AHo] 7heHo}
Lig=

o]& Hsia AGVE A8H 45% 6 AL
Ve A TIE Aol HFAEc FEAH
Al o] (heuristic control)= €3, %, 4¥ 7%
Fol =gEd FHaH A %J_El-—- A&
Azgdold A= A2 44 2 A Aojd]
TE daEFelth F, AR A YAHEE
olF AR HA YAEHE FRAHNAY =
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22 ¥k 71EL AGV7}L ALt 87
et ok o),

332 HE F3H

AGV7} AAAoe g o|F3le AZE A9
2Fo} A A4kt 232 <lE) AR
ARE o|F3 Hh B =R A2y A
229 olFE & AA Yol ZlAEo] 9= B
A 2AMe FTE  FAA(check point)o T
ol&qlth F, ALH AR Alold U= 3} 4
A ARAA 3 THY ZAEE AsHer
A8 e 9 xbe] AL kg

o]E H8 & =FolAs 285 ANE Ale
oo, 2&dtell ojsA =" ARE B8 £
E A (passage edge) & FEst, 713 A4
o FtA ARE DAY

T3 =AME THel g AGVY ulgks} AGV
2t 33 shaARbE] X4bole] A dgAe g
a4 Aargch

TH=arctan(&x / 1),

X=L cos(TH) / Tan (K). --e-resseessressaes (3)

333 = 3=

AGVE ZAE AE A AGVAL o 57
F e A2F A9 95 Ay Qovy F5
gk 4P A4 FH 2] fe A
AGVE 2 449 ARA=Z olgsa =A,
ZAefEo] gl AS AR R A2LEZ YA
o olFdllel rh e ole} 2 AZE 3
Bl e Folth
AR HE dwE
(step 1) AA o5 E7Fs3 AZ(Nx, Ny)E Agstn 22 o

F A dnAFE 9. (4714, Nx= W24 AGVS]
A9 =, Ny Nxe «1A% 3z4)
(step 2) Nx® €A "dlAs k=g Aszm o) Ue)) 27
2] e
(4714, O(t)E AREe] A A7, Ut)s AGV2]
A A X17k4)
(2—1) O <= Ut) o] (step 4) 428
(2—=2) O(t) > U(t) o]=
=AH 435S FHET o8 FA= 7
(step 3) 1% WE] dalZo] 24l subgoal 2.
(step 4) Wel)=] AL F2(FHY) 4.

AGVZ} ARE ol53sle mFd & Al
Fo] AHEq A2 Ao Wiy o &
= dure gaia] 24 AlzwE 31 24, 9k 10
Z ¢ AlE AHE mhosle] AojEs}
AGVE 2E 8% 7ol st t2 F9
25 A4 e dnABL o4k

t = F9 FF FA daeF
agv.prevx, agvprevy lagve] (1) A
agv.ourrx, agvoury agvd] WARE) €%
agv.postx, agvposty D agve] (i) 9%
obs.prevx, obeprevy ; obs2] (&) =]
obzcwrar, obscurry : obs®] YA (FHAL) BN
obspastx, obsposty - obs2] $(7%) #13
agvdeltax, agvdeltay : agve] 45
obsdeltax, obsdeltay : obse] =
agv.delta x=agv.curr.x-agv.prev.x
agvdeltay =agv.curr.y-sgv.prev.y
ohzadelta x=obseurrx—obs.prev.x
obsdeltecy=obs.curr.y-obs.prev.y
AGVACC=BRAKE/M*DEFAULT ACCELATION IS BRAKE *
/
(stpe 1) TIME=TIME+1
agvpost x—agv.ourrx-Hagvdeltax
agv.post y =agv.curr.y +agv.ddtay
obe postx=obs.curr.x +obsdelta x
obs.post y=obs.curr.y +obs.deltay
(step 2)
DISTANCE=SQRT(AGV.POSTX —OBSPOSTX)2
+ (AGVFPOST.Y — OBSPOST.Y)2
IF IDSTANCE < FACTOR(D)
THEN AGVDELTAX=AGVDELTAX+AGV.ACC
AGVDELTA.Y=AGVDELTA.Y+AGV.ACC
IF (COLLISION())
THEN TIME = 0
AGV.ACC=SPEED_UP
GO TO (step 1)
FELSE CALL(step 2)
FLSE NEXT STEP
IF TIME > FACTOR(TIME)
THEN RETURN
ELSE GO TO (step 1)."
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