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ABSTRACT

The main purpose of this paper is to develop a route guidance system which 1s a part of the
intelligent vehicle-highway systems and to apply to a real world in order to evaluate usefulness of
the system. To this end, significant literature review works with regard to vehicle navigation and
route guidance systems were conducted and have provided an important information about state-of-
the-art systems developed and tested by the advanced countries. A geographic information system,
called INTGIS, was used to find the shortest path in a given road network. Three scenarios to find
minimum path were simulated and observed : 1) with-constraint on intersections and road
segments, 2) without-constraint on intersections and road segments, and 3) via several stops from
origin to destination. Based on a series of experiments, the results indicate that the route guidance
system developed in this research is very useful to inform drivers on highway and arterial the traffic
informations such as congestion and incident.
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I. M8

5 NG BAWAN oplHE BEE
2, TEANL, AETHFY ZAE AN 9
# a7t A3 Agee] A= Y

o stk ABRRAUSA F3EA G2t A%

Fhie 54ad dAs) 99 =2, 4%,
A, F44 F aFAN4E g3 71E
AENALE TgHoz o435 A3 uFAA
gale 71y e £k 38 2E5raE gAs
7) 98 2a8d, BAF, AxF o] Z7Hol
gt |24 gt ALHA 2FAlE FEH
TESFL ARl RRAoz AHdr &
T d=A T A= A 43i5A) o
I e AAoldt ol YA, AR AP o]
BEsd FA4 FFol A7 o]Fo] AR
21 E ABAFE AT 7IeFEY AYgoz
s} o] §AHZ (user optimum)F} HAHHH
(system optimum)g E£23% £ UEF 539
9 Y& FAZ vEF e ERFQ 1EF
8 #AAAZ} S Ax I oJfFd st
@ AolHABY, 1990).

A2 FWNeg ol g3d aFAAE 5e%
o2 # HAHNY F e AF ¢ £2A
>3} A|2H (intelligent vehicle-highway sy-
stems : IVHS)o] 7jgslo] AE35He FAHd
Ad. ol AFH, ¥4, AA, 2FEY FY
71&8& A%sY &Y BA RIERAAY
wEAE 7E9E 1xsFgo g wFER, Al
59 TEEAE HAadE) A4 A2 2FA
A Bz 5o, £1, 4859 S
A 71eMEe AFER oh(Kraft, 1993). 3}
F 9 S2A%S A28 ade 2244 2
8L ZAE £+ Ade FAVIE 4A, &9%
o #d ARE FHIL o]§ FA X AAA
g F3d AAA =239 dad RRE

Ao Ao s SYPAITL, FAAE, ARA
Y B3x A95 SPFEHE HEEE FEde
g gtk ol W IFEF FoIU ZFALL
ARE AR v LHFoeA dAER
g A9 £ UEF JAY FFE Ated
ZuA AN =AXAA AP 2E Al
A= e AFE Ayl depdozH &
ARNA 2L FE 7ITE AFE + A
o] o] Al 2g ] ol

A% 9 22253 A2H9 o)HF FRHUYE
o] u]ZAEe IVHS America® A5 a8
A2" FEAE FA87]) 3] 1991d 129
FEFYE $AR5E8Y (Intermodal Surface
Transportation Efficiency Act : ISTEA)S A
Hajo) AYRTE AT B34, A%A, 7183
gurx e viEsl UtH(Costantino, 1993). &
AL FE 200359 2,0909 8o 4850 o
Z 80%¢1 1,70098 WzHFRAN FAslL
UnjAe QUERE YRS FFREAA £AT
Ao &3 gidt. o] Ale AFHEAN EAIH
EZu 8L 25%04 40%7HA]) 22 F UL =
19903 PlFe] dzk AgAA ¥[8 1,0009%
2 35 AF 2 227538 A28 &4
3l 250989 AlZ7IAE Aoksty 20109744
DFALE Qg APRAS 11,5009 7 % 3l
1 220989 mEARL H]E-& Aot 2020
7HA) 33,500 9] APgAkel 650 82] Abanlg-g
A £ gL Aoz dFdan i (Euler,
1990). UMz o] Eopoll g TS
oldsle] A Jleg =Y, Mgt ded 1S
29 25 ARGS Ao 32 defy
AL AXsd nFAY ARE SAAANA HA
o AFFgoaHN IFFLE AHH, IR
aele) 1&xgel £33 Fujst ARA
HIE =2 & UEF I&ER AFRY A&
d) (freeway traffic management system)& =
o, FAs QIH(Zz Y, 1993).
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gde A% 4 =2AF3 A9 @
BokzAl A YRR A2 (advanced
traveler information system)d] &82% £+ 9l
E29hyl Al2H (route guidance system) F&
pekeld A AH (vehicle navigation system)dl]
g A7t e AW I (French,
1987, 1990). o] Al2=g1& Al Ao ¢}
< A3 ZAE B3l FHANA wFER,
gAzE, FPFQA AR 84 9, 483
o A%, T2 @3 FRE AFse A
o2 FEANAN EHAAY SPAY, vlgA
o =249 3YAY, cFAF, 2 PXF, 1F
T2 AFT FAAY, HEEHAL sEAF
o] LA T o]4E ¢ At A YA
= 6,0000H)9) AEAHE 409k} of Al AL
At glon 53] vl A, #8959 A%
B AL A BEaTHQ 7Ede wAE 7}
3t glof o] Fopdll Uigk F2Aol Fui=EZ
t}(Costantino, 1993). $-Elutelell A= o} 7]
o] Alaglel it Fgo] A FitslA] gt
I o)fe s=dode EAE & & A
AeAR  Al2" (geographic  information
system : GIS) 5 73§ LT E ol i %
o] da3}7| wFolrt.

£ A7 olA3 Hol FHorsie] & A7
A} olu] Jjwg vl gl INTGISZh= AEAR
Al2gld Ogs =27 BAVHS T43l9 2
AR A nE4EE T3 GG #F A
BE AFE # v =290 A2€S s}
o ol& HAEA ARE o]fdd I -84
€ gddhes Aol FFolnt. ol 93 A,
oA MEEHD e AF L =253 Ala
3 2oy Al2fe e d+5F ¢ 7
ETEL AL X, T2 A 2SS A
7] 93 H9E2E Fe ¢YF LS 193
e gl doid = e AR
Aol 48 5 UASE A2 dAsS A
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A, Ed Azgel +84& AFdr] A8 &
ANY =27e Agddez ARsd 154
o) AMekzol U etk g W HoAz, o
g A/AE AAA 3T v HdA=
¢ A= g

B A7 A o]g3 INTGISE 386F o)At
Z2 AN E 7HAE PCAlA MS-Windows 3.1&
7|28 8o Al2RE FHIon Z2aYy &
He MSC 70¢ Agdsgied PN
(spatial data) &= 11.7Q1%] Al¢7)2 Y8sin &
A A & (attribute data)= dBase H*E o]&3}
EE AdAse AHABY, H&H, oHs,
1993). o] AARlE WeEHe] o5 FAs o
Ror FNAES $4A 8 AT 4875, 7
471 2 dagge] 7sg g + 9
THEM oA RPN, &7, g}, &
3

r\l
T yo o}:

oy ki
ok 2

2HAY 24, BARNSY 715 ¥
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T2 AE o) AHA T FEAo] En
ZAEE A 7H(real time) 02 AT £ 3
EE AN2RL AY, 44, 7%, 9, Ao}
371 Wl T3 9zt BFA A 1Y
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ZoN QA o|FYL YuaT £ 7
FALE Ha332 94 AT AL =
o]7] Y1g AHolt}.

£5771%d wz} 7te] Aole UE 5 U2
b A 2 22458 A2de A 67 g
2 A2g & ded IFd aFHE A2d
(advanced traffic management systems :
ATMS), AYG odPAAR A AH (advanced
traveler information systems : ATIS), 44§
A% &9
operations : CV0), A¢ A3FAo] A|2H]
(advanced vehicle control systems : AVCS),
Ag UExR% Al2Y(advanced public
transportation system : APTS), 3¢ F&u%
A] 2¥ (advanced rural transportation
systems : ARTS) 5 o] 2R (AR &,
1993 : Kraft, 1993 : Euler, 1990). °]&¢ 74
% 71%¢ 48Ry g3 g

A9 a5 AN2ge Aoz FFEH
39 713H AR e 2R ¥
3h B8 £ glor] FIAHQ wF4H o
& AN AA7L 7bssitt B o)A 1FA
B, £o8g, 1452 AQYFA, THUEER A5
Aol5e 7152 £888 a5 da @
7137t J=FQ A7} 7Fesn LEAL &
o A& dsE + de 715E HT Y
o} o] @ AlARE A&F BB B, AF
& A%, A3A € 2F5RA, FIE ASA
50 24 F Ao Fd mFH A28Y
Al AA 7] A4 28F A 2 (2@
g 53¢ AT £ JAEE gAY Jle, AF

A] 28] (commercial  vehicle

Ao APl ASIreS TS A7)

£ (advanced detection technology)o] 7§50}
of 3u] =g A7 Uz} FHF 2T
B 93 (real-time dynamic traffic assignment
models), FEABH oA 28, E23¢ HF3
235 A2¢ RERYo] Lesjolo} gr},

Ad JPARE A2 £ A7 ol
He 229 A2flT JAHE RoF AP
o Ax=e Qe W, FARA, FHENEE
AR AXNE il AR A nEERe] T
APe o) AR, 23F Ao @4 9
A, FURHY EXo]§ 4, z22AT &
# ARE AFE 715 7T Aok oA
SAANA e A EAA7A] AR DB EY
$9AYL $YSHEH £88 FE Aoz WA
9 oJ3AY Bt ozt NFAFoI EA}
%o $AYE BLEAZ wis Wt ol @
A2 e g BAsle o] 457 WE zF
AAZ JAME Bl A o= o] ¥
ol g 7igiEe MFEL Yot A
Aj2g o433 BHse FRE 4 Yehle
A E Agle] oltfd] RAA|FIH oF Jled -
o3 A ojE FRE UehleAd #
# A& A7} 7jgsde} Qs

3BT FUEAE &9 A2Ee HRFEE
A}, 494, v, 8A], 23AF F F2 998
) AAAF obdA 8|2 FGTAE AN
el 2 58S Fo ol A& uig, &
49 A, A7) JELETE TR F
A7) GE E43AtY AMElx FAEE =Y
wat ol AFAY, APE £, FEA
AR 2 $YRYE mgAFozA AuERd
7@t =3 o)A AAE kAT 3
4+ AFE AL 53 A J2EE
A & glod #T AP FJAaA 7@z
A8 Folo Ao d FARE AFY & U o
g A2 Hay g9 i E A8
ded BHEY A4 2 w23
(dynamic routing and scheduling)¢l] &&&
don =§ A5 2FFd A2 (automated
fare collection systems)Z2 £3lo] QFA 4]
e A9d AggoH eAAY eIy
1de £24% 4 o

[}
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A9 A7) A 2de RERE JUE HA9
ax AYsA AgydosN IEFE Fg3)
et 23S Fed v Ag AFA] Ala
Be Xy @aws), AlnA An, 3%
sl BT BRE AFFoA T A
e ¥olX £243¢ FUsed 232 £4-
& 59 A WA g AP ¥ 243t
o FEHY g W Agoly BA a8
ool AUAE Eolll S8 FYA A
BUe d¥733% A2®(hazard warning
system)o] oj7le] &@ch. =F FF xEFA|A
A2gE& o] 9 £58 AAE F e
HoldE o] g3t o] AN zAFFH o
2 &5 JXE 24E + e A5 LY Ao
A2QE o8-8 & . ol Ao A2ge
ZiesEol wdshl uzl 389yl e A
o2 AWEY. 2y o] A2l FHEd me
HAZA AFA ol wE AR ueF FF
o #8EA, N2y Xy, Ay, v gasy
od d# B715y FAd 9@ A5AA A7}
29 3.

I dFnE AN2ES dFusY 98
&€& A1 w2, XA kAR E Eoln

E@ ALHAE Adee 29§ 22T 2

7T FUS Fdse @9 199134 ARE 3
A7 A dr1ed FFd g$3p
93 dFaE FAVIFo) YE NWFuF o)
S g Adsed E38 £ Awsn
A ol 2y FuAele A% 235
AAE =4 = oA Aws 7l 5%
HozA diFuse Mu2AMdd A 79E
Aoz Aadth. Ad FELF A9 EAR
o]9l9] F2 F&Ade 2 ¢ agfHie &
E37] A% Aoz YoM gAR N2gH &
714 o2 AAstA 71&7)go] o]Fo] A1 Y}
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2. 229H] Al=dl

=2 A2ge Y PR A2
g FokzA APy Alxgolgtnx ded 3}
Fuliel FaEo| gl FAE 53 ZwAA
EAA7A ] HAR2E Zo} A} 1 A=
£ g 9 X2 Fo ABo|Y AF
Z23& 284 2 2P £+ YRS & Ao
2A BA ANE Ay dehlo] o] F
PZAdu AR e} Ax7t A5 E 19
5ol Qe Alado|t}. m2ehl AlARl e Mo
Y 83719 3o "o JAE s 7)
= 94§ &9 Aol FHA, 2, IFI4TS
AERREY 47 Aoz 1980 o) % AF
B, ¥4, AFE A 2459 rleggd Y
of E=rt A FolA Aoz A%Eg
(French : 1987, 1993 : Krakiwsky, Karimi,
Harris, and George, 1987).

979 T2k Al29 Apda S4ApE B
Q2ARE 33 AWHE HojlMe SCANDI,
SMART Corridor, Pathfinder, TravTek,
PATH, GuideStar, HELP, WAVM, AVI %9
A2 AX 3l 24 Fal lon Alxag9 A
3E £4, 3718t ot (French, 1993). w]4]
F 2FR7E 129%¢ f9dn Qe
SCANDI(Surveillance, Control, and Driver
Information System)+ UEZo|E ¥ 47)
LEEZ 320idg ENUY4eE 1 e
12449 35% ZAFZE A5t 25BA
4RE 2997 do. s Ande 5A@
(variable message sign)2 4X|8l] LAz} A
AZAA, TFAL A, $IAEE e AT
2 ¢, FAEF Bg AR E AT Yot
o] Alage Al g3 1 glon 1991 %
EA]  ZEAE (Metropolitan Transportation
Center)ol A g3l1 9}
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SMART Corridore Aet2Y7} I4EE, 2
292882 TAAG Jrjotll I&EE AR
7 Apolell e 470 THERYY] FIFRHE T
A, A% g3 2547, AFEH, FUARA
§ 94, 931 Yo oFe ¥FE7] A
a 3&x 2%, A ¥YolF wEH, Axy
o L&EE £, 22 A2y 2 JREH
5943, 22 Y2 2FF, 22 929
24 AFRT) AL 9ed 7 718 =n
S84 AEE AZsn g A4 g AN A
9, 3588 A, ¢ FANRR A 2YF5E
F@she Aol 2o}, 53] o] AlxWe IF
A%3) gAE2e B ARE 2AAAA AF
3} LARE R ARE FAse YL ¥
teted 93¢ 531 3o

Pathfinder= 19883 SMART Corridor& &
ok 9F A AT PP ZFEHR
AgA2d9 4848 Frls) fiE A 1%
w24, 2 TUcls: ¥, GM 3Ap} 2o
3l g Axglolth. o]RA&  BoschAt
TravelPilot ¢]gf= AR} TERHAHZ
RE WEABE VI 4B AX % SEHNE
Fe FAA2EE 25019 ZEAel FEe] W
FER B=E AFY sk R EAdel vehdiol
A} AEZE HEE + UEF 1L X
FASAT dAAE B3 RFRRE FAE
F JEE 23, TravTekd PlFAFA
33, GM 34}, d =23, gzuF IF
B 2@5A7} FEoE Fodd ERUF &
dx9 FWEASS AL (tourist infor-
mation)$} Y EZ¢HN(in—vehicle route
guidance) & 973 AL FAAAR A 29
olt}. o] AL 75uhe] thojAte} 25ufe] HA|F &
o] e AP Y 4 AR FRA2P L
2Z3e goeAgr FHoz aFFRAMES
FAFEE 1E o] 9t el HatE o )
v Ade 25 AF, 2T (PSS

b A, ZFALF #F EARE, W
FFA| FARES o4 ZEhTO Fuo=
dehtsg sl .

PATH(Program on Advanced Technology
for the Highway)& 1986 Az ¥Uol: %
271 Fgsle A71& gy ggez AL
Y Aoz WAE A B3 ERuF
Aol Fojsi glon JleMEe HEe &4
Azj¥ol Wt IFATLNA FPsta 3o
o] Alge] Fa WAL= AJIAY P& 4
3 £29 A7) (roadway electrification), 1L
2529 53 (highway automation), ZF%
g, SLANYR A2 5L Mdshs AJAd] &4
AR A 2de AFIARA Szl 43,
9%, Wolg RAsE 7% Tgsd Ytk
GuideStar+ vy AELF ZEF9} vl A€ Of g
TEQTAE, 33 2 UWFE0] FF5o2 39
3o Auste Al2ddd sEA9 SHEA A
AEER AR, EHAAAY HGAEE, 1EkR
Add =l watzel Aojdse] A YRE A
38 ¥ de 715E Z2EE de A7 F¥H
Aot o] Al2Rle AR Mste} HAE o) §t
o ERRE 9L & UAEE FEATY 4
3o B 71eridd 28¢5 Ao

3xted #elE 9% HELP(Heavy Vehicle
Electronic Licence Plate)& 9|39 1474F, 7}
yotel 1%, gy, HEsAee] Zejsto] 2}
ZF Asdd, AF AFER, IAFEH, Ve
Q74714 Aesta gltk. WA VM(Wide Area
V ehicle Monitoring) & 7ttt e F 1%
Ro Aoz A AXFAHF ATAN A
EN71&8 ol &3le &AL B, 2R WA
To g43l7] 98] Alado] /EEHI Ao A
VI(Automatic Vehicle Identification) %3}
g ASAFE A% ALF AzEQH B
Dallas North Tollwayo] #&, 935t gt}
olAL AF AdAd FI5 =g FAsH F
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42 5490 AP AFoz A4S
ERCRECS |

FHL 127/1% e 197130} F32o0] Hol
DRIVE$} PROMETHEUSE 7l'23lo] $-94 350
slow A4 715¢ #34 Ll gtk DRIVE
(Dedicated Road Infrastructure for Vehicle
Safety in Europe) & E2Hl, &84 BK, &
$5A, BEAF B, FYE AT, AF
FERATS AP A3 g e
o AY 7153 71 dFsi AEE A
Holtt. 2ehiist #d HE Aoz JdTHEE
o] 88 A3 )4 A A®, =2ehllel ZFA
of ANz B%, Awd =2@xd #X3
(digital road map), SHAAHY Ajl2d, =24
B g #gA2gd @g A7E AL FAFA
9ltt. PROMETHEUS(Programme for Euro-
pean Traffic with Highest Efficiency and
Unprecedented Safety) = 19853 FH 59
1974F0] Hodsled spEatn Sle A2doz
DRIVEZ} =2%F 317z AFslcd H&
dRe ASAN  AFHT Y. PRO
METHEUS: 377t ue} st 5859
E2ugd & 7 IAxE 4L 53 A
3 A%, APy s2AHE A48 Ay
T29 A%sE =82 . ojAe DRIVE
o ATH G 7HEA YH T Qi)

ol9li= Eureka Algde] Y@oz FAHE
HYPAle) gAY Ala¥el CARMINAT, »
T FYPALY 1:10,000 £39) HHY EEYE
43 =29l DEMTER(Digital Electronic
Mapping of European Territory), 3&x}9] ¢
A, &5, 2223, §74HF5d ¢ AR
AN 2goz siwsE ERTICS(European Road
Transport Information System), @iv}=, X3
2, 2¥Q, olgjg]Fo] FFoE AFHF ZA 2
Ael, 22 AFHF 7I%e /e EURO-
POLIS$} =99 Agl 29} B{pAprl sl 5
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gFel z2ohl Aladozx #z WEdNA
AE $49%9 LISB(Leit und Information
System Berlin), 284-& o] &3 FEj2A =2
o Axdloz WA AN AW L9Zd
Autoguide, AH 418 W 350kdulel 9B
g 1&E29 o) e LEE2E o] §3
= SRR A ARE AYSE Trafficmasters
o) it} ‘

dre TCSS, AMTICS, RACS, VICS, PVS,
dE =23% £ 359 AKlE 159
TCSS(Traffic Control and  Surveillance
Systems) & $4¢ Eaeld YR 7474l 7
Aol 95k LEFEA 2 A A2ge=
E2A0] AAHo gle AA7E B3l nEF
3 458 BAse BEEHR dIIFY Lo
g AYREZT 1Al 9ok AMTICS
(Advanced Mobile Traffic Information and
Communication System) = 1987\ A A|Ho] F
w3t e AFPY Al2gez CD-ROM
o AZE £A38 Az F4L 5T 2FA
5§ Afstd 932 Ak 5070, HAE o
3t 34tfo] @A, v &, &l FX|E s}
o Al@ $43tT Itt. RACS(Road Auto-
mobile Communication System)+ AMTICSd]
Zald A} U Az A9 AR 75E
AR Aey U LAAER N2dozn A
AAo] AL wEHHE dYEnjde o]
37 ¢ mlo]laggoln BA G o] 43tk A
o] 2t

VICS(Vehicle Information Communication
System)= AMTICS7} £4] ZHAE 2 FAloln
RACS: 1&x2 F402 /Aus g7 9§
o BAH, 1484, $34] FFor Fosd
ol %E3¥3= A2H"oltt. PVS(Personal
Vehicle System)-& 54tHdo] Fa@dle AeeA
A2gozA Uihg v e o A} Fds)
of AF] vlr)e Fiuial, &Y, HolA Holts
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£ B3sle] AFAE A= ded 84 F
g7e FHEL HIjEN FYSEIt A
30kmo] oj&r}. A& =T FX3 AYLe A
FY SAARY A2 FHe dPoz A
Aol gsie FAAES YA AxAZE
F234 Sldh. QAT 200,000 o4 =AY e

%3 1:25,000 849 234 ol €2E »

F FAGSAL le AEL 1:50,000 =HA
9 2§ BEF $£43 39d. olF 37} ol9
22EYT ol WHAle] AFPHA FEAHY A
29& MEsta] AR NA AP A3 +E
AT {FE AYY F A=E ADVISES
4L glon AF A 2N T4
Z, 3B, gAo] H43= BARTAGE &
Q3L Ao A7tEE= FYE AFAF 2"
€ ML Ao F3L $le digdely F
2 APANES 4] A8 B3 L ol 43
AFPY s 20 A 298 Agst 9o o
€ 93 $3AATG ATHYAR L o] 83l =)
FAES Adahs Jleles #4382 A,

I. 2ok AL JuapEa g
At

1. 18

T2ohi A2 g TSI M AFE,
AX, FA, 99X33 =X (global positioning
system : GPS), 548, AR A2dSo|
a3t 97l AYFPR A 2L o] g3l
HAERE F= ¢ FL JLs] o] A
A9 dehdle #3¢ 4912 . AgRn
AN2ge 37484 & 59 2% JEYa
2 38 4 gtk ¥EY3E k=9 o=
(arc) = P32 FAHY xEg) ol 4zt
o £4FE 7Y A n 299 YEY3

FA7eL 2%, ¥, AR, s 2 48

TEF o2 FHE ALY F2 g€
A2 AR N2y ATEdole ol
YEY3 24& Fa¥ 7152 HF3xn Ao
AYAR N2dE olfdld =2%F wEAA
§ P48 1 A2 JEYINA kx4 3§
Dl 2270 ol3d P ojd 29
o I AW, =2F=F, AT, 15F,
ASAASA #¢ 87t 33871 B4
Zasi.

TFAA BAHA vEYa EH75e o
7HA7F ev 2 F dEHY AL Edd oL
3 ol F /A2 JdE 4 slch(Lupien,
Moreland, and Dangermond, 1987). du= F
o4 z2A Suxe ZHAZe Hugz
& Zv QY 2828 AP A4, 17
AF &F2E, s40Y &L o8 AP
As38lo] 8= 7% (pickup and delivery)dj
g3ke Aol b sphe MEYIYIA o
A9 IR E Zosta FY e FFME &
AT AZQYAE BNEd INE as4H
FPAH S sesh=t 843l Aot dE &
W g, AWA, BT FIAA dBoly
287] A@FoIt 24359 A& AR
o AR A2ge] JEYT 2475 B8
g 7 Ut JrIMe =239 AR E44
238 7ol 29 & 312 dd.

B A7 /fag Alxge (28 1)3 2ol
Az 2 9akdel Al2¥ (data and topology
system), MVEHI3 A|2Y
(network system), X}gFsHY  A]AH (vehicle
navigation system) 5 371¢] A|lA"HoZ LA
ol 3itt. A5 4 A4de AAge x2gy F
2% oY dddAd AT AxAER
(cartographic data)¢} mzt2, 2373 2 o
A X7t AR E (topological data) & F
Z3ln £29 BAY SHAEE BePh o)
ENI A2ge 44 =298 sy god

managemant
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AN FFF2E Fot AFE g o
Ehfe] & 7152 7T Ao MEN I 47
e B d79A o83 = INTGISY F8
71559 shioltt. Ay Al2de o]F F A
2QeA T ARE ATA, dsk 2 2
£ A Uehl o228 AL 848 7
AEE AP F= 71%E 72 Yo

2. IVAE FAAA

=2 JEYIE $H37] Jsde 7%
g 29& Jehle /jgx(global map)7t
gast. AFEe A571E ol3le) dshed
INTGISel 7350} Y& YA A25e} 93
RET BUREL olfsle} AR 9Y, $AY
4 9. INTGISY) J&He A2ge £2%e
qaE i AAze) YPENel 2 FwA g
2 AAslo] Yo} AHgol MelEiA Hof ok =
29e] 9B Fgo] FAole AT HE T4
#2 e 2744 (vertex) & A2 B A
A 292 AFsA "o

=29 @ ZARE YFSL e thAl
98 ZAYL Qdsd ¢ W A A%
geo) FAWME] FUS FES A Y3t
717} o1&7) W] AWAE (snap distance) &
Zo] 9AF AUl YE FFE FUS Mo
2 QTS D5 go] YEEo|d FE
ASHEE ASHHES HAH At £F A
2% olgA7t AMe XE BT vpz FAol
AP WEe ¢ & YRS AL PR
ARE EASA 7|90 £8o0] E & =S 3
Q. BYREL ol YAF AEE $A A
@ u) o)gsh=d d& W AYYNd] £
Fo) A2 AFER & ASodE 257t 8l
£ % gonz A% TS Fud] &L A%
Poz FASY o4yt AR ¥ £HE £
AEE ARG ol mAEY 2T 3

o] YT A FAHE 34 Q7 dEd =
27g 8 (zooming) st ¥ & Sl 71T
=g 3t

nyel gud =29 Aa:s 4F ALA
(topology builder)E o}&3le] RA=R, T2
7 A9 f48A AsE HEA o 97
AN 2ahs AT na=e 2T AAT
9 FH WAE RA%e Ao I 9
A& A7 od FAE 7HAEA] FHEY o
A et AR M aRs leA odE 3
oA AeA9 FAE goditt. 2% AT
A Age (2 2)dX £ # gded == N,
Ny, -, N/3} o} a,, a5 -+, a9 48 Py, Py,
Py 79l 444 @A} 948 943 (polygon
topology)ell Ueht itk At AL A4
g9 INTGISY UAe A|2ge &4 k=, of
2 9 ozt w3 (identification num-
ber) & EAAMY 3 o AsHoz Ye
Wol (A%, 44, olgs 1993). ol

@ AusE olgdel BT, £2 7T L A

a3l o)gl AHUH SARNEE R 4A ¢EE
+ Aok

Arc Topology Table
Arc ID From To Left Right
Node Node Poly Poly
ai N, N; P:
a N, N3 P
as N, N¢ P
ay N, N; P, P.
as N, N; P,
as N Ns P,
az N, Ns P, P;
as Nz N7 Pa
ay N N; P,
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Node Topology Table
Node ID Arc D
N, a; a;
N, a; a
N; a; a7 ag
N, az a as
N;s as 2
Ns as a7 ag
N-; ag Qg
Polygon Topology Table
Polygon ID Arc ID
P a, 8 a; &
P, a, as as ar
Py ar as ag

(38 2) HES3a 4E

N, 2 \\ N

as Pl az
N‘ ay N3
P
as 2 as PJ as
Ns as Ns as N;

3. SAAE TAAA

237 #hde S48 IAE, 22F
ZH AEFoE R ¢ ded uxlg £44
B2 A3AAS)T 227} £4R 2 £2

73
Z, 344, ABLE, BEFS0Y A $47
e A9y ARY ABFAY YeAm

(address matching) §o|t}. oljdx T2 &
Mol 298 AEs 2 =270 AT
(impedance- factor) 9} w2 Ae] 3AAR
(turn information)d) #AF Aolth. =2
AYAFE 229 Y3 AzEd ST
2 Yehile o] uiagel 22F, 34, Al
FeE, TEF, ST FRE ol§3ly
BT FYAILE AN 5 A olw) AYA T
£ 227 FPdl wet o g

JAARE § 22PN g8 z27ge
2 94¢ o La5e Az #F AU 4
59 AR Az 984, 37, Udd
A 277 2Rl HAe] AE wAZR
daiMe A —19 g Fosie A
9 onE JHAxE u¢tHo] gk (2
3)-& & (start node)ol| A E& =] (end node)
A 7k FE TEEE 29FA Jed A%
z7A02A ARY AR (stops) & WEA AH
of 3l A3A4(node barrier)o]u} ¥t
(arc barrier) & 533} 9452 s A4E 4
A3 & Aotk aydM RoFE e aAHY
N9 ARG AGASFE Yeld Aol o
o 2UAY EFA7 z2de axE7} ofY
I ojd Ay AES] B¥e o] AEY AR 7}
7he mxERY =RI0H ddse M
(dummy node) & AR o2H HGA2E 7
F A

Turn Table
Node 1D From To impedence
Arc Arc
N, a, a, 13
N, a a ‘ -1
N, a a, 2
N, a; ay 5
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(a8 3) 3N A NMEgA+ Y=

Arc Impedence Table

ArcID | From To Forward |Backward
Node | Node |Impedence|lmpedence

a N; N, ] 8
a N N; 3 2
a3 I\ N, 6 5
a, N; Ns 5 6

4. voJehdlo]& F2

24U A 2ge AA ] QA
€ 49 Ax dojepoj2r} Po ) 4
4 A9 AAE BIg ¢ de M= (global
map) ¢ AN HFAEE Hujsid RAIA &
£ A& A % (detail map)7} 2Rt mALZ
AN, AZEZ, =270 AT #F IWA
Ev Ngsg T8 A3 doX 4598
E2PAEE FHFcz olfdd HIHRE
TeAET. e L€ de dAE2 43
F2 AYAES U] & # e At

"f ﬁ -
J a N‘
N
0 %L W S
a) ~ )
N a‘
A 4 Q
@ Start node:
& Endnode
¥ Node barrier
Il Stops

gagd o] doJelo)lArs AAXNEE A
714 291 g o83t Y. JF A
e 5%, =8, A% 8@ ARE AF
71& ol4-8o] ojn] %@ Hojgl7Rd ZxE
T4 8o ojuf Mo} Azl I3
F, Atdoz M2 t]$(spatial mapping and
temporal synchronization) & + YE& dlojg}
Hlo|AE FAstaol shaH o] AR} &2
Ao A 2HAAAY HGF2E MEgToA B
oS3 Xgko] FE ol wiet 3Pl o Z
F ARe PAzAN 2& F AES 7] 93
Aoltt.

NEgxel FAEZH] FAE Jungd 9 7
g walze FAzdAE LA E2
o o] HI AFeAe] 22E Az A
© EEEE /I =271 dd. =¥ Agzde
AGL FAEAHe Al Ago T2 )Y
AEE Y. o3 FAE 7HAA ] 4
xe F Az desadsE Jdeld & de
do|efuo] 271 a3} (White, 1987). (2¥
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e NgE A5 A E R8N FAE A
A — B4 = (entity-relationship model) 2 e}
3 RAQd 714 Agsd #3F ARF 2AZ,
T2t A9 #3F¥ FUAEE INTGISY
A YTz FAHY £A428e @A o)
Epjo] & Ajxglo] 3t Ho|lBF4 oz T4
g ojg 2L AHL AR FUAES &
AAEE 7AY dx 2 wiez FLH
ojg} o] MFEe} AMEI] M2 dgde
dojeljo] AE FEH BN TEH A|AYS
AAE + Ao

ol A AFE Mg AR FHE o
48 4 AzdN de@Ad gle A2, E2
77t A9 g N2 4383 F= AL 9
AE dge ol YATI} AZtdez Mz
AAGIA AFF AZ L FAFo2 vt
=2 dZske AL dujdt. AFTE ALy
AlZte] A= A WA goy JAze &
YAz ol FEHA R WaEr) " e ol
t$3hs 2E-S shaidel BH3loof firt. HA)
HES 3 2He MErE F4oz £330 §
A2 FEAE AATe A2 tAxE 2g
o 1 AdE el velg. 9714 F3t
X geuAE v AP TAZE AR
WiAshe =29 $94ol Hed odrjHe &
AAx7re] F4F o3& T3] s (13 5)
oA By vlet Zo] mAE k= tf-$H (node
mapping table) & T4 ol T $EY =
R E o)gsl maze FgHe Fan A
Az ke IR2Y ZANE HE o9
AL 935 43 g9 Ngxe 2703
ANz =22 FZHH oz f$A7] 98
M o}2 t)$-H (arc mapping table) 9] FA4o|
gasith | ,

TH A e A Adzgl b
Eid o FAze MEieAde] et ¢A|ws)
o @z} A5E-¢2 A3 (window) o] $Foln

(28 5) 7HefTot AMEZiel == US

Arc Mapping Table

Global Map
Node ID

Detail Map
Node ID

a

b, b,

ax

by b,

as

bs bs

a4

b; bs

as

bs bu

ag

bll bll

as

bi; bu

Node Mapping Table

Global Map Detail Map
Node ID Node ID
N1 Ml Mz M3 MA
NZ M5 Mﬁ M7 MB
\\
o
| 1
i a; |
| |
| a N a3 |
| |
} |
I ay ! .
| 1
| |
1
e |Noa
| | /
I ar I
| I N
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GIS vla
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