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ABSTRACT

Many researches on hierarchical path search have been studied so far. Even though partitioning regions is
essential part, the researches are not enough. This paper proposes two efficient methods to partition regions:
1)a method based on voronoi algorithm in which a major node is central point of a region, 2) a method
based on fixed grid that partitions regions into major and minor. The performances of the proposed methods
are compared with the conventional hierarchical path search method in which a region is formed by the
boundary line of nearest 4 points of a major node in terms of the path search time and the accuracy. The
results obtained from the experiments show that the method based on voronoi achieves short execution time
and the method based grid achieves high accuracy.

7)9i=
HA A2, A% AZ &4, voronoi, grid &8

LM E Folth
A% Bz g dulEe 5% 32 ¥4 7
719 AR A2 olfrs Ee a2 o Hista A3 =R AAHA AT gloy &
E Bdsked 2 530 golthd dAY Arer /¥ G9E WrE ZIEol W) disiN e A
A2 94 JF B4 reg s HLR ANSA gith AAHQ FA9 AP
e mmﬂ*%Aﬂ%@ﬂﬂ oA HAojg mz  QUEE-E 2d S glon, B4 Ao} P
A Z2E B Fe owg%iaogo NE & 238 B 53082 998 $83)e
3 53 gich o) ¥ kA At g nE @ duelEs VNS AT A2 B SaFAN FaT Ve

S Be A7 g Ao ANse A7 e otk
mg4dﬁ§fﬁﬂﬂﬂaz°iD%waA*m FE R =R UEAIE 2AZFLE F
F AR g, R v A2 gy gueE o) B A Y] ded F 999 R 99es 744
ﬂqﬂ%§%iﬁ%%§%%@ﬂ%@i%& T3 g9ge A 22 UEAIIM 2H0 2 o
¢nEEe 52 EYLE F 9499 » g9 T 3l =2 FRelE ol FeR 3

FASCR PYse HPA2E PAste gy Ase e ¥ gdolgn ¥,



FRAYA RTINS 2008 AZEREU

2 =RdAe oz A4S 42 942 98 9
o 2% 71¥-& Dikstra ¥18ES B 24 &
er g Bga Bgvo] 4ugEe AL B
g 1A 2= 7N g9E E89 4 JhRl2 1 E §
Aot 3 4] o UE FHE vzt o

q 53& /A3 A=A E E4 A

=i dne A% A g ¢ugEs o
£ AR g Aoy e FEg A4S E9389 9
qE28L Y 4 9= 7PPS A g

E =2 UZA 7€ A Az g4 ¢
A9 548 A dsle AFdc) g
Igeixe o 714 49 44 71ge &
3 TE P&L AuED VR FE
ZIME U Fgg A oz vi
oA A

ol oX R OR
it

rhu

0 2 iy

A% A2 9N uEe A vgH I3
Az 42 AREE ¥ol7] sl d4E Uy
o gdste Yo o WHEo AA

5o} gtk

Karimifl]= &34 2 23XE Xstes 9
A& o] HA4Y xzo £E Adste Fax
B g wg AEidY. g9e oy A9
el osta] Rl 1 oAe] ®ekoht a2
 vlEAIS] F7|d wet FAgr)

G. R. Jagadeesh[2]7} AA1g &4 e =
=22 E o83 498 TE0 O 99 Uy
o =B Y F k= RS SRS A2E
gt duEe Agsidd Ax g4 3
3¢ BY A9 Holx %X F 99 4749
kzgt FAA & Y 4749 =EF min(n*m)
o Y2 AR &g AN o7 ne &
2x) & gy Hddd 449 k=oln me
EHR F g Aol 479 wxeld.
F 1678 °lF AZE @439 L uEe
He =28 3F 29E 3o

oldA4lY AF Az dnEy g4 o9
274 YA AE s =28 oj83 99 43
2 9d =5F 043 99 d4A3 dstd A
(ety Yk OF ==t AR A2 A
g4 9 4% uY ZAEE o)EF 99
Aty Mesigdi 9y xx9 Af B
o] dueEE o4 99 AHY UL A
degen B =FdMe ol Edz ZZe
d3nelES FESAT

71Ed A% 32 24 2udge 1dzg
B F Qodg dAste BB ¥ dFe
24 n3E A ¥y HYPEL AA e
A AR, 2 E9Eg] 999 B
< adAog g4 ANZtS g2 EN A
% %% HZe Aeel vlmsied(Dikstra B2
g4y g dANE A F Y. whelA

N

i

flo

o3t AF A= #49 99
842 n8¥ £ Aok

&

8%

He

. 2o A [y

of FNE B A7 OF =9 v

=Eg 53 99 29 Sy dsie AN
dgel ug T e A3 AR

31 QI = B A

A8
(1]

=2
—

M == g 99 FE e dEHel
F x2S HHsle deYd x==F FHe=
Dijkstra ¥32]5& d3std AT F == 3
Ag o} shfe] gdog gtz £F 7o)
t}. G. R Jagadeesh7} A gt =8NA F/2
FHe AdAor FEAE YHor HH
2 QEd dAz2 AdFes 449 ==E F

4% F e Pde 99402 992 us
Suol gk 22y Be w=5t EAlsE 2
YEHZNA o WPe IAHIR Eems
E EPAME TEEL EAE ZE UE =
g 402 AW F =S8 FAFE Y
oz AFHA AF F2 B4 BRAFS 7
Gt

2% 12 94 == g4 99 B9 73
ol dxlel BAAs MhEY bzt
F et GEg Fohln 4 JHg olFE )
£ A2 E min(n*m) Q4L o H=2

sit). 44 Dikstra® 3% UF ==
g4 Al o]fojA= Ao] oz} v
o] Databased] AA=o] Ak upe}r

ANEole Med d9s B3 A=
2ojug A £z FHFHoT

I

5

pi
4

=

Al

2
=) & fo
ot r2

o &

St

My of 4= ol at o

22

alie

oh
32 nFE NBle 2ie ool BE

g9 M 7¥e g wier 14 ad=
7 G948 B8 71 st F@EHT 2
A4g 48 2% nlcg 289
Babe Wf-golci4]

- 836 -



R

£ geAey o wE
SECEREEEREE

A2 AAFE w49 =

)
op
&

o Mo o

o R ot
in b 2

L] off
2

i
it
)
rx

4 ed oo £ (0

M g
[+
H’“ﬁ
M0
rﬂrijz
N pANHlodr W

s T do

2
M o

3

I'UlO [~
o
B

o)

v

o
,
kY

.

o] 471 o] AHE AA &
29 ¥ 1 FlA AFE 2= o
FASRAA ASF oAb ZE oln
4% a3} solo.

)

1. 2= 7]4ke) 9

Function :

{

= 7 99

For each Grid Cell
if (2= Hell 37) olAte] =7} &)

3.3 Voronoi 2¢t2|E 7 ot HEt

opAgte s ¥
dneEE ol &%

2% 4. Voronoi 1@ ZE 7yt 49 g

Voronoi ¢3e]&& 18 59 o] 718 2

wud AT 2Q 3 oy PReA Agsm
e gaelFelh AgE EAEAM AT
IAES AAE oF W FALAS 2AM
gL BREgse ¢uyPEToez =2 YEHAY
F wsg ggos 99 £% U 0 o83
o FEIHAPSG
138 4% Voronoi ¥418]&S VMo RS &
Z HEHYZY 99 £S5 Jehld AFS
wEE Aol FHAFA)E 1o 99 BT
A
! /
" ) \\ "\
e N
- . / 1
L ANl S /
N
’’’’’’ Vi\\ :“\"\0/ 7\_ -
-~ e /\f o
VTN

AA =2 JYEHIY E=EF
HolEuo]x EolBeA F Jd =x=vt
o] 5l¥ o] rjFozZ 3l ¥ 498} o] B
Fdo] AAHA ® 29 HolEo] tlolEyo]x
of A=t

E 2 99 ¥ dojgHol&
F 94 == ] 99 ¥F =& 94 49
A al, a2, a3 ... B, F G
B b1, b2 .. A, C, D
F f1, 2 ... A B EG
G gl, g2 ... A F
ol oA Q13 29 dB=v JA FYGte
=2 YESIZ Aot A9 AXd wh
g BIZA] ZY F 949 ==E FHA =&
Eo] Aag 3t Rol HMHY AZE BA 3

- 837 -



TS FYHFAE3) 2008 FAFHS2US

A ge A% paec

29 olF &£xx= /IHAHoR Wiy WE
oA @A EHANA Aol £ F Y k=
€ #3518 sk 7 AEAY geol F A
+ 207 d9e=z +3E m o ot

V. 28 Zo} 2

Y 62 3FA AFT A A GuF9
P9 gL 5 A2ZE 29 3L Aed
Dijkstra Z1ng&oz F9L 24 S o]
AZ=E Jyehle oz, g8z 79 99
28 AL w9 =9 16709 ad=E F
7tAE 7HAL H<E &§ddth 44 g¢naE
& cyoz ZzaHY Pl

% 694 B ule} o] Dikstra ¥x2&
9 A% HAe ZA=2E gAse RS 2 F
o e a2=g F3 99 £ FH=5}
¥ Voronoi ¢3g]lE& 7)ute] 99 B3t A
=7 MR woh old AR e A &
ol ETE F99 HHAY =Zvld watd y
Ehgtth 28a E9A] B9 94X 2 gEI
A Bg 7tEA o wEta dxto) 7} vebygo.

HEE

TR

G DF NS =RL0
sy WER

~a 6 ) %IQE o

a8 72 A A gnEE 5% 7 29
FAA 24 &2E ¥ag =zl

24 &5 ¢ Voronoi ZxE|Fe] 7
BeE EYT tger JdF =& g

&, 1671 128l=, 47 28 =, Dijkstra ¢

* Ying

old ZAxle] 9UAL E43lH Voronoi ¢iLe)

—-

9 A% oWe ==7} 49 HUIE ©
J 7 =c§ FAsel J2E BANEE
WAt A% Be AFS Hgor AW =
g4 99 $33 16709 ad=e) S A
bl

fofa iz oo

NE 99 WAt 4R k= VY gYoz @

o1 }A7t vk AVE JHHeER Y

V. 42 ¥ 2% oA

HHZZE FH37] fA 2T AR F
of 73 F8F Aol AFzolAT A ALY
2utd tulo]xg mFd G WE EF 1
23tA] god <& He vidoltt. wekA o
A ougE Has stEA HHARY FET

A% = = g gugFel e
BoME AFAR =2 UEHIY &
Hoz HLY & e AF A2 g4 93
A 29& AAskE 3 7HA 71l g
hatn rEIGG =2 AAY dnyFE
TYg volelE T Bluy HAAE
1 27349 49 &34 g ARE 4$
F A FF A7 HAze z2UYEHNIY
AR Azide] wWE 2 43& FH{swHA
aHHoz g4 g £ol7] #HA FM 2
AZE B AR 49 4F 7WHE TnEo
A¥ze oS A v HUE S
L 49 £ 7Yl datd ey 2.

o 8

e o
rir

N
2 (o
2

£ 3
o

off 2 8 M K

Ml

ot
e

It

[1] H.AKarimi,"Real-time  optimal route
computation: a heuristic approach,” ITS J.,
vol. 3, no. 2, pp. 111-127, 199%.

[2] G. R. Jagadeesh, T. Srikanthan, and K. H.
Quek, "Heuristic Techniques for
Accelerating Hierarchical Routing on Road
Networks," IEEE Trns. Intelligent
Transportation Systems. Vol. 3, No 4,
pp.301-309, 2002

[3] Improving Worst - Case Optimal Delaunay
Triangulation Algorithms - Geoff Leach
Department of Computer Science Royal
Melbourne  Institute  of  Technology
Melbourne, Australia. June 15, 1992

[4] Hyoun Sup Lee, "Optimal path search

based on fixed grid for telematics

applications" Foltjstm =8

Hyoun Sup Lee, Jin-Deog Kim "A Method

to determine Search Space of Hierarchical

Path Algorithm for Finding Optimal Path,"

TP RFAEE 2007 A FF &

]3], Vol.11 No.2, pp565-569, 2007

5

-

_838_



