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Abstract

In this paper, we propose a Dynamic Heuristic to reduce the number of node accesses and
improve quality of path in the client—based navigation service. The Dynamic Heuristic is to
use heuristic data from server that is calculated with traffic data. The server—based
navigation service provides a path searched on server and transmits it to client, but we
propose that server only provide heuristic data to client. The proposed client searches a path
with heuristic transmitted data from server. We present a new algorithm for using Dynamic
Heuristic in the path—finding. The algorithm bases Grid Based Path—Finding, and has
minimum speed data of edges in grid. It removes several grids whose minimum speed is less
than limited speed.

FR0{: S8 Fa| A8 J2|S MAY, Ax L12|E

Keyword : Dynamic Heuristic, Grid Removing, A* Algorithm

1. M2 27} MBS T GUEOE ZE Bl A

ol WeH QW 7IN ZEEMT DY ZREY

E&Eﬂ 2 SR Qo) (@97, % 9% 7ed = Slon, dugn) e 25 3=
o By EF ZEEN02 UE £ o

Bl HH7E ARBARAS TRIA (BEA),

T ol —E—% 20079 FR(USUHARR)S MR SHESTSMHS| XS ot +AE 7Y (KRF—2007-331-D00376)
]

ACH i*m HBEIH B IS SEARIFE (wizardyk@nate.com)
SMofstn HFEHEEZSHE T4 (dscho@dongseo.ac.kr)



36 BIRIUFEAILHES=EX] | H10H H2Z= 2008.6

SEA)BE AHE FEFHE AN 1 B3RS

BagEle], BAE ZEE A O92VE Adshe
Aotk AdloldE " AN 1EFEE
g 5= 9lom, 11859 H/WE o1&l iE
ol, F™ AREM Qig|So] AFRECE BEbr))
v ZEREBAIS AHHete] B4 glol gy At

MECE Z2E BNshs Bolth JuiFe=
AAIZS] PDA 59 t&lylolA AHECE FE

BMS 3ol SIEE, QUEOR FEHAR B
Aol ohd, I ZZE4 AIIT|E0] ARZEL.
0] E—E—% o2y el ZEBNOA EFE BE
£ Bgle gadlge tiEn

GUIF oz Ty 7dl A=EERAE qHE
FH HZ9 FEHE AIWA ZSIFoL, A4Th
DMB& TPEG(Transport Protocol Expert

Group) MH|AE EF o277 2280 EQ
& B7HEQl BEE Be S Ax Mol 4IA
FQith &, BEoAE TPEG AHIAE Ed &

A I EFETE G E ZZ2E0] THsalA H A
o, g1 LF AHlZolA AATUEFETL B

SE TEY|7H ZE2EM qu)ATt AlZSE I ATt
(1" 1-(a).

o] =&olA Fekl= ololtiol= thax 4Tt
TPEG AH|~= MHEE EdlA AAZF nEAE 7]
B0l =& E¢|~AEl(dynamic heuristic)S M&As}t
o] B0l ZEEM EESitiH ZEEY vl
T £0|11 EBMZAT719 T2 NHE 5= Jrha

A El
—=

o

g 1-(b). &, GEHECE gay|7|dr 2280
A Akgshe 218 dE2EY ditlsdAds 1F
H SUlLEE AREshl 2L, o] =RdlAe 4

AZIOE HAL = 57| A8
LaglEE AQSHIAL St

o] =EolA= S By 7o) Al~Eol A
AREEl= R85 X HOHE o885t 71EY
Ax SOIPIE[1]8 HBA MER L18IE At
SHAIAL STt AlQtehs A& 71EY Ax il
g9 FTLEQ WHE ATIE AXW, J1EY
B 2] AEE g8t V2 L OBEE
7T 4 OP1EE ARG "L =2 T2
=80] FAQA X8 FEE 7] o] BE= Al
Qlote LalTIEA E2E BAE mf HA5H0]
ZI1EX0 BIXA] ke JBEE B4 "Ll
AASH:E BHeE 20ith AQkehs Lalgi&d
7189 Ax FUBIES EUE ZE208Eg 735
1 A} vi=se FEE K TEHOIHE ol
&olol AEg St A8 Ak
£0| BASH ZZ0] o|FAlLI0] 7IEY Ax
£ Hrh 850 SATATE

o =89 F4& t21} &t 280 A= 71&E
9] ZEBEA Aqlg|Eo tis] Yol 3FoA
AQisks LIITIENA AREEE SEFE LB
thall CHECE 47 AE Aekele LIIBIE0=E &
A 48 Z2WE BAGIL, 5EA 22 2
Aol tish &3 sHlch

g%

=]
CHEo| o) Fel2S

F2HM YDA

+
SH FoACHE | 5A
%E_IJ\.EI
Folag
(b) BF3F CHZED|D|PF e Do
S| HEEY Y



2, oy

ZEEN ATZIE2 dMdTe uEt 2 A2
Ea(2,3,4,5,6,71 1} =35 BEEM
[8,9,10,11,12,13,14,15]1 2= L}& &+ Ut} IH
HE BEMoles BHoMeE ZEE F(Path
View)[9,2,3,4] 2111 = Al ALEOIR s~
HHE SESOEAN ANHIES Bolde dTE
o] Ho| ==t =, Tt AERHDijkstra) &l
ZIE7]11 2ol FHY HE e LTSS ol
Ao, EEZHELIE FHole =59 7 A
Aol mzt A4n1Eo] L AX7] tiEol, A &
SolA= AREE = Qit). wEta AAHIE(AZDE
£017] dA niEl AdEod dE7F st
Z3 3|~ F(FPV: Flat Path View)[2,3]= HE
= Hol thail A gl FF9 BZ2E A 5=
graloltt, w4 Fe o] AMEOE ik 9
n= AR skE 314 H(Materialized Path View)
the EoldA E2elAT) 4 RE ARSshe 2
o BE BHHE2 S0ISXW FPVE RXlIshk
HIE0| 2 AXl= BH0] ATt &, EZ2HE/ S

GHol HEo] Edstd, si= JFE WA LEor 5t
= BH0] Atk WEtd ASTAE E86td], &
ROl Fg Hole AFE14.5.6]0] OIS =
AT

HH 43 S5 FRlASE 0l H=EM 37

S2 FUILEHCE OIS eEAN, FHY sE
golAls FAL WE Al E2E BMch=
HOZA, Ax LalE|F0] 71 gl 8%l A
oL Ax L1EIE2 BY H&s S0l7] 2l =o
ZE SE ASSH. FEISE2 AIEEHCE g
52 Sctie gnE Ax LuglEdA B8RS
oo 7] fs ARSEDL SPlAE e gEdeR
WA= ATIE Atgstedl, ol S&A7MIS A
7hEet MZ9 AT eZ LEhd Aol

0 H

4 B =t G g2 87 olSohe
== EE9 HIgoAE H gte 87K
ATIE EEZ O|FT g0l ottt 7H A=
SRR olse i == 7 HIE0It}. WitAl
H 29 |5 mel, B HSd uet 22 84
9] Feel BAHIS0] Entint

<O8 3> A+ Ldu2|F9 B He

H g0l @AL O HIE0] i Z2 89 Ax &
JglEolet st FEY s 22 5+ A
gL B4 7L Wal, B4 AlZio] dojrl
9 Higol 2 B% NE = HIS0] EojELh
“overdo heuristic”2 AFZ3h= Ax LITE(6]
2 BaHlsEs Sol7] As X7 F=8u1E
Ql Holl 34st g2 Foto] BARIES 44 AIF
oL A2 T 5EEXE Stae 899 =& J2

= AMskel=s gH 5] = e, EuHe= g4



38 BIRIUFEAILHES=EX] | H10H H2Z= 2008.6

aaA7I= ¥HH ZE0] o] BoFth
Aol A nigl &
A= FHQ HolHY AFCE dZ2E BT
= T2 HE2 AALS
ol 7]%91 %‘EEI—EQE Bas A2
O=AIZIE FAQ A

T} UZ}E}H =Yg 22E gdsiH
2] A met oE 2Z27F BaE
- A= OﬁO_‘ HolHE 7IYIeE BAsH= 3y
o] EQstt

S Y HulAold AILEE TPEGE a3 uE
HHE A& ve & ot ol Sl g€ ol
E7} ofd SHQ HlolHE AkSsly] 2ZE B4
g & itk L B JEk] BRG] A
29| NEHHE ENE ZEE B4 st sz A
B 71k Al2E Hop SHEo X 8501 B
bzl Ax ZATIEN 22 FUILEE ARESshke
T 25 B2 Bg Sith E8 92 XA
ZEE BAGY R ALY BE T29 A%
BERE Aol BAE A2 HoHE dSEs
F7F QA0 E717] HEol EERAISET) )
S ot weEtd ge] 78] AEed AlAE
oA BMRIES ¥F1l, TPEGE 8%t & U8
HHE @&8clo 429 g e ANZ = A=

I‘
f

A AZ0E 2

Aol Wt FEHEAET) HE 5+ Qo ARE
MOZ MEFE T2V SIS HE e A
EdT O 27 A # olAU ASE Be
Fo) BOoH FHAE A=V PR € 5 Qrh o]
= ABKCR Hg AZJL olBAIMA FHEOo
oldg =3t FE ZZ2E B, 29 A
gl ofugt EE9] 4F, & S et BRE

15t 225 Bdsiojol sttt olnl el =
29 Aglet gl i‘—. o ast BH= wiol wl
HSITL Wt 2d 222 B feiA RS
HOog FFEI] ’é}ﬁé HE d&dor ol BE B
ol o]&dor st
TASH 2] dAlo AEEM HdHlAs TEAE
£ st 0] Jhssith AlH 7] BEEA
Au|29] B2 oy 29 == HloHE AHE &
&otal, AHdAE 1889 AW AFHE A
ol 2| 2E B4 JHe S 22E Bsitt
dhe Ty 7] ARE Ml A AHEZERH
TZ HoHE A& Hil, ol ol&slo] BEEH
ol olESHK A Z|g HIdH AthELE si=
doj9 ds0] @7 Hio F=2 & FE 22 B
Me SHA Eroh
getgos &

0

25 22 By FElsEe
=HR 7R Ol SSIEE S 71 18o% A
ol B HEE olB3lol HIBS FEGL AR

olgsle FUlcEY F% 39 AtloA g
22 o= 1dE Fel4Eo] MAEdnh ayut
S 27 B AILHOA SHIABE 18 Al
4 B2 35 ZE9 Agvt H BRE g48 7}
Sd0] =t} Ueal Avlol 38 BEE= g =

Z J8d mE FA 428 Bag = U e
oltt. metd =2 HOIHE ol&E8 & A 4=

2(_‘
B A mo mEl €2 Zolgte {FElLE0l ¥
dfor sirt.

o] =RdAes 18TA F1l 2= 84 winitt
Hole RulsEe 858 ]*Elola} Ao},
Ax LAIE|E0A 2ol FEILHY gHE 2§
g o oflzt 22 B % g2 FAL, B4
ot 3 glo] HE = Qe BE HIEe 55
tIZEolgt st

oll 40{

ol

3.2 X £ S5 Fol4E

Z]
2

H
rfl

oly] 7]810] AZER A AHOAE =58
o|gst B0 olFojx|al At 1Y
CIAE ZHE Y] 98 Z2EE

> r

Bl

=

£ o
ot
BT ﬂIIO

S|
S}



ol EMsitt slette AE 7189

vo| ATg
7 98 BE TR0 ZAPRE A5 BAE
S|

7] St 9] JlE g A

BolXl= SIEAOE ARESH] e EE =2
sl S5 FelLEe A8 8% 2284 HIS
01919] |E|~H HOH dE HIE0l S7] W&ol
Ch Wehd 9] 7)gke] 2284 7]l 22

Lag]E0] EQsit
o] =RlA= 9EY] 71818 2284 AlLH

A B HIES £0l1l 829 dg =071 {6
NZEZ LidIEs AYSith Acsle EiTiEe
JIBHCE Ax LAlP|EE V|UCE o, |l
El2 Wl E ATIE AlESt. g2y] V)b £4
& HE E20 gt £8 dHE dlsiol =24

>

Lid
Il

Job

@BBE 1 AN 53 51

HH 43 S5 F2IASIS 0128 H=SM 39

kl
bt
o
il
=
o
%
oy
0

m

L0 X] 7491 9] H|O]E]

gs =

BAEAZI0] £HIE & Q). wEtA Feksks €1l
tiBolA 88 FEAES g9 858 1H6)
o] F4cho FHUE Aol ZEEN &8¢t
r}h & AE g= FU4E HoHeE HE £E
9 £8 FHEV oid ¥ 984719 JgERE U
U IPEUY EEE F FA SEI F1 S
o st HHUE A& w=r}) o] =RdlA= FA
=80l Ast EUES o]F5to] ZEEM o]8TH
C} XS0l F11 £ HEE 0|88 LSS A
Wstel ZEEMA 2B B oZOIRI O] =

Zol A= ololl thel tHFAl F=t
o] =2olA Fetsles 284 Lills
aEIE i den, 8 thel dth

<

rlo

2|AE Ax 2g|

O

{

}

procedure DH_Min_Astar (G(V,E),s,

foreach u in V do

{

}

if (s,u) is edge then g(s,u)
else g(s,u) = inf;

g(s,s) = 0;

path(s,u) = null

OpenListSet = [s];
CloseListSet = emptySet;

while not_empty(OpenListSet)

{

}

select w from OpenListSet where minimum(g(s,w)+h(w,d));

OpenListSet = OpenListSet -
CloseListSet = CloseListSet

if(w == d) then terminate;
else

{
fetch(w.adjacencyList);

foreach <u, g(w,u)> in w.adjacencyList
if g(s,u) > g(s,w) + edge(w,u) and then

ifC gird(u, w).speed < T ) then edge(w, u) = inf;
g(s,u) = g(s,w) + edge(w, u);

path(s,u) = path(s,w) + (w, u);
OpenListSet = OpenListSet + [u];

b
b

d, grid, T)

= edge(s,u)

[wl;
+ [wl;
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