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M Ik A £ 2 & % 6,3 Los Angeles 4§ PATHFINDER > Orlando é4
TravTek o (BT EXAE G £ K6 T T3k E & 78 269 BN
H R AT 2E 5] 8 B 8y o F IMA X w3k E (Chicago Area) 85— K
5484 £HERIIESE - Motorola 28 » Illinois DOT Alllinois X
£ 3% i+ % ADVANCE (Advanced Driver and Vehicle Advisory
Nevigation Concept) » &# 199159 A & B [6] o %Al | EFP ¥
500045 % 4 5] A s B oo DA R AW LA & o Lt bl B A
ERALAAZAAARKE R —RHiERFHRAE > @ LA AGPS
A 5 Bh S 9w AL 0

3.9 &2 (CVO)

B2 B A TVHS Sk R S X A EA R A E ¥Fmi K
FERTAL  ARFEHRHERRL > AEGELLE HREME
Bem A RARERE - BRAA R LRAAMMARRRELE

(1)47 #& ) & (Weigh-in-Motion, WIM)

92) & % & 4% 4 %8 (Automatic Vehicle Classification, AVC)
3) i %y & 5 # 3% (Automatic Vehicle Identification, AVI)

(2)

(3)

(4) i $y & %5 2 4% (Automatic Vehicle Location, AVL)

(5) A B 45 4y 3% 3 (Automatic Cargo Identification, ACI)
(6) &1 % ’E Bk A3 3% (Automatic Driver Identification, ADI)

B LA EA S AECH SRR > ETHBTRRA o
%7 %% 73t % # & » HELP (Heavy Vehicle Electronic License Plate)

— ]9 —




CHEEf 1990 FaH WIM > AVC HAVIMZEHRRFESTHF £
HAVL B47H 2R A X THEHAE o BHM1999 F24 & H 2 EOWIM
AVC-AVI-AVL 24 T # » £ 36 6,4 ADI ~ ACIZ T3P HEKR ©

i MENEN 22 Z4 - bR RALERFFBIAR

FHHERARRR

sth s LEBFMT AR ERF (UMTA) THEZTHRDS
FIVHSEM R A AN ERAGZ?E » ARARAETRABAAER
SHBABIEAGZIVESKE S c RAHIAARTHARARELE !

(1) & 738 B35 30 2 4 o

(2) Kk T E S A AT AR BT o
(3) & FEH B AR AL B o
()80 162 8 T E A B 8 o

5 B WA G B Ao
(6) 4 i 2 & 7 SE 4y 5 SR A o
(7) 3 & & 32 L AR AF ©

()% e #8402 B4 ©
4% i 84542 6] & 4 (AVCS)

LSRN AGZI AR RAMRAEEMARBERRLLITAR
BAEFRSRELTATEEH  ARFHRAREBLEH AR L EFE
2B R A RBAN iR EMEFERAIGLE > AR
B ik P EMSERE R ER o ToM A HILEET R
4 f B A R A A A% EAE A o 12 X b Bdn i 4 o il do 7 F F 3R
EHAUTARREGRHBE TR

A WAVCS £ 2 R AH fide F
DERKARELAHTREHAELRAG
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SRR AR
-

B R T i o
:

QR FLABZIHMNEABEAIETGYME EL> LA
qTHHE o
(3VEATHBEMGIRET AN RO AR EEZFH o

AT ARRBAZIESR » RARTHRIRILUE > @ ER L
EZ 3045 » AR RERAAAMZ A EFA o

ATRARANF G —HALAMESRR W & A £18 (HOV
Lane) #4 EXBHAME - 2Rz 2 miEHAHZWRRARAN T
EZABEGHMNAERR A SFELTEAMNEA TREATFTAT
BMABREREYER LA ELEAZIRETHAGTAEIVEISEAERZAZT
R Z K o

£ ReyIVHSH % 8 B AIVHS America %38 .3 ~ £ R R %W T >
EoE TR -HeEAH LESBEMFALE2020FFTR o £—R
B R 288U A ML AIVHSHEEH M ERALA YR T | AT2@ L%
Begd (L1368 KM ~1/4 X EHEEM ~ 1/5 BUmsag ~ 1/10
BEREIAE s AR E X 2R E) » R42BATMSy TR & ~ 4848
ATIS#H £ ~ 3848CVO # % ~ 22/8AVCS#H £ » A R 29/8 48 AL & B 3T
3t E A 1990 F 47 [3] o o —FF B R IFHR LML ETALE > B
MILENEAHELETRREL—RAE > L AEBEMFFTRHFEKEST
A& B EME o

3.2 Bk — B EHNKA

Ef i 2 B %% (European Commission, EC) 4GB 8y &R 46 A48 ~ % &
FEEHABREFBEN RS REBHEOAE IR LR EA LA
% %045 21k o i 35 1E ¥ ¥ 31 (Road Transport Informatic, RTI) # #i7 %
BRERBEH BRABEXHRAAERERN T ARMIAECHBRE R
o RRAABRBRERLEAFEN mf A% & & (IVHS) R A %4t -
#& B Z ALl » ALI-SCOUT » LISB » 3% B 2 IVRG » AUTOGUIDE =¥ &

_ 2] —

S e FAEE S, | o T S L B S T W T "L
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G A E L2 BE R Ak o SORKAMRMEBERSHELS S
kB RN E > R AR AR EFLDRIVE
(Dedicated Road Infrastucture for Vehicle Safety in Europe) 3+ & » YA R
B 10 B A= 1418 5 & Bk & ¥ 4k % EUREKA 4 3# £ T X
PROMETHEUS (Programe for European Traffic with Highest Ef-
ficiency and Unprecedened Safety) =t %+ o 1 wDRIVE A48 Ml 2% J& Al
3% 52 % & » PROMETHEUS Rl 248 Ml 2 R Al BB R B £ 2k
SR8 o
1.DRIVE # %

Bk | 3 B 3222 1988 47 A 4 R DRIVE 2 T4k 3t & B 46 £ 4T AT 50+t
o RAEE o AEAEBSFB U SARHEFALTHE
HEALBRE Y —FLERBWER  F—HAWDRIVERERM=
% s FY K64 $ECU o DRIVE X BA8 B 4% €4 .

e ABEAZAERSHERA RS °

(9)3 F i % % 1@ 2 € M 38 3 (Telecommunications) £ & 2 48 2 %
RAME |

(3R B IVHS — 30k 64 8 B 54iT ©
Nieis A ERABZHBRFREGERA O
SVE 1 A AR L A R R A AR AT B RS F O
6) % B IVHS 48 Bl 346 A AR XA 1L o
(THR & & KM AR LREARSEY ©
DRIVE #f % 2 FM Bk &5
(1)3 5 % %iﬁi’:ﬁiim;ﬁﬁ ( IRTE-Integrated Road Transport En-

vironment ) ©

iR HRTEEERRHNEARRZSH o

(
(
(
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BEITETARAGAENBRARLEZRE Y AFE T ERE LA E 48 M
1 o ‘

(4)& 47 K 3388 o ,

#EDRIVE st F2 AR LHAD S T —BBKXAF %, ~ TER
ﬁ%ﬁiﬁ%§1~riﬁ@ﬁJ*r%%ﬁmﬁ%mmﬁJ%Wﬁn
502K T '

()% —4n . — X B Fik | L

BITEZGMOFEHRARAE LT /> f ERTEHKX - &
B ~ BEHE ~ AR ERRF o

()8 —@ . EBRITERTE A .

BITEBRITAREFAMZ TR AEARENTH A&
B EE EHB TR BITABAK I c B B34 48 » RTI A 4
BHORFIBASE : XEHA - ARFAF - PHEREHFE - 5 2453] -
FEWEM BERI BB RATHE BHRIGT] ~ AT - HEE
Al -SRI -HBRERE - FFFE - TR EHRE -~ 245
B~ BB ERBREITERYE o REALTAN 201052 TR > 54
BOZHBREBER o

(3% =¢a ;. Zi@ Y

BREXSEBERKEWE (IRTE) » B ADRIVE EFxF4 0 1
AAEAOEZXBERTYE TR~ ALTHFE ~ H T B3 AR E
LBIEH F o

4)Fmtn . TFRAARTARY

METHEBRNFEAAG B ERTRAG » EABREL LM
B> A A KETHEIMEEF LB -ZIHELEEEEH =

@QRASFETAZEHIF A 2mBAR AL ~ ik

i &4E A o -
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(b)BA B KA E BIRTEW@SR A2 X » A EAREE T4
& 3% , (Intelligent Road Infrastructure) o

DRIVE#EF —RELAINVIFE - % > ARARFEMNEAET
— K2 &5 o BEPDRIVE-]I o DRIVE- [1 Z #F 78 T 46 # 521992 4
s > h— RS EE Ty BE > 4.4 5OPERATION 1992 [7,8] o

2 PROMETHEUS 3} #
PROMETHEUS#H ¥ 8§ £ & T 7| B 4Z .

# MPROMETHEUS# ¥ 493 % B A EUREKA &3 £H B =
— o EEMNtwmBERRTESEE B € (Sterring Committee-SC) & i
BE» TRAEAMHAELZWABHE AELIESRABWRER

DNE£ERBEO2AFI Ao HEHANBEEHAHNIZHAE
o IS EFZBEERMN ; 27 ACAR» NETAROAD » h £ X
RAKRETAR BN HAAFIBELERFTSHR o

Q)EABEHHE » LIEWEBEELEA > FPART » CHIP » COM A&
GEN » BTt A T0@EAF E /T R R MG SR o

LTRBERMNZAREHTNE

()PRO-CAR : # R EABIALG > AL XAHH AW B &
o ‘

(2PRO-NET : # R 2 4mM X B RAMS 4 & » 575 BB TR

BFBRGEREE BERFLTHELX-RENFEAREBRETA
JEdEZ Sp o
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e A R T B e e et #a—;mw- L i mq?gﬁ N e LA AN T R

w#.;ﬁ_'_rb‘ﬁ'}'_ﬁ"!-’!"ﬁ?{'_m'gLﬂ%?_!ﬁ?ﬂmtﬁrﬁ%%]#ﬁ-ﬁ*{ﬁ&%‘iﬁﬁ_’{fﬁrﬁi_ o F > e R Do e b o T S e o i e D S g~ L ol M D e PR ot = =

(3)PRO-ROAD : R ¥ M PWMZBAMNTAAL » XREHME
Aiﬂﬁ%ﬁ%ziﬂ%ﬂﬁ&“

(4PRO-CHIP : # R R EG K BN L NZALFTEMRE T LM o
(5)PRO-ART : H#E b AR IBMETZIALEE TS LA o

(6)PRO-COM : B H ML HEMBIZE » RAREWBIAER
B HMERSAWastMZ@Asheg o

(7)PRO-GEN : & 947 A R &% X MRS » LA X
HEGHENRRARE A TN o

# {EPROMETHEUSH# £ £ £ 6 19874 8% T2 A&, >
AMFE - R BMRERATRARRG G » BBITEZITE ©
AL EM 5w TRERE,  WEAEFFPRO-GEN £% » #3
ARARETTARRRARBIPEII o A1989FEX BT TH
R | o FHAETR o BHALE L 5684 FEECU o

3.3 BRAEZHKHZBR

HA B 19705 R M Bp 8/ A B A & KB4 R 6 LR AR
7% » 1973 & iZ 1980 & M) &7 i& Z& 4 (Ministry of International Trade and
Industry) 2 8§ B R iz oM 28 4 & %# (Comprehensive Automobile
Control System, CACS) A i % X B #H i ~ KA F R TR T L FH
MoBARIFEAAETABGET AR EERFTRAEARZNRH
ZHEORBRANAG REEBEHEETI TR 5| F2miTBRRERE >
AT R o RERHELSBEBFRARTRTHTA > AR
EERBRERLARBRAKERRATR AR TAELASF » AR
GRS o

1980 4710 » B A A mHARLH R (Honda R&D CO. Ltd.) &4
i GYRO-CATOR # 4 * #% & 4B #18 t: ¥ 4% & 4 (Inertia Navigation
System) » 45| vA 5L £, 3% & (Helium Gas-Rate Gyro) F= # B4 % 34 B &

— 25 —




% (Tire Rotation Sensor) & R # ¢ fv 3E g » F VA Z 4L » 1Bk ig & R
BANEIEY | TISH LR FHEAE » KF MBI > RIEA
4 [ ( Overlaping Maps )75 X, » #47 & % 3] %A B 7 A 2 A TSR B
Lt o Mitsubishi, Nissan Sumitomo Eiectric 2 A% B AGPS #F L4
FEREREMAGCRBETFAG EAWNAIL » HAKTAEAN =1L
g RSB AR A TERZ RS AERAD BN
FZEAATEANGEESE —BRER AABAIRABRARY
RACS ~ AMTICSHVICS ¥ # B EH & » £ ARG RRE DI AU
faF o
1.CACS % # (Comprehensive Automobile Control System)

 AAGLMBERAEA "HEBEES A% (Dynamic Route
Guidance System, DRGS) » 2R 5% EDRGSAZEFEFR L2
shib BRI 0 BB BN AL AEH ERTRELHE
BEBTAAT SERLGIBEEF FFHTIMEAE o
CACSEZa#£THLBTAHK .
(1)% 4 % 5] -+ # 4 (Route Guidance Subsystem)
C BMAEARVRTHMRRRER  EARARFERATRER
s b RSN EEAREZIY RAKBKRZIWARF
B“HEEBAFT A o
(2)% B %3 F & % (Driving Information Subsystem)
ﬁﬁiﬁ@T%ﬁiiﬁﬁﬂﬁ%%%ﬁﬂ%%&#ﬂ

| (3)&#_- ﬂ&ﬁ-iﬁ& ;b:izf—r—'f— % % (Public Service Vehicle Prior- 1t,y
Subsystem)
O HAER LR F 2 R4 0 R BRI A 4 (Spot Digital
Communication System) # 17 ## > B & X BRBEHA KL TE
& HE R ARFAARE ML RBATHRA o
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(4)3% i@ FE ¥ F A -F & % (Traffic Incident Information Sub- system)
EhEBREAZ FGTE  RUARTELETHA
(5)%% ¥ %4 4% 85 % -F % % (Roadside Route Display Subsystem)

HERAEBFTZETH BFAMIEFL - SEHBRAAL
KR FHAALAAERE -
ARDGSH#FHAZ A » LALELZRHER G4 T EE&
Ao ERATELREBRELR)  ARAFEATIGERE > RSALTR
W2 HAITHR SEXBFTILHEFAEZ o BBERER » ERE
B3 F XELH5] MR ES0E > TRGHRERETREIAR
B 375 Mk B — #3548 9 B & 9] K 9 (Route Distributing Guid- ance)
o M FELERFTHALMBBMERRTEARME » ERBETHTH IO
% b B ARATRER A RS %R IHFE [0] 0 1976 F12 1978 F-HA M) » ¥ Fi&
FEBSBEZHE A TEBERB T 2A4ENZEwmbR M
R EK B ERARERE B LETR48EHR o Lo
Fik gt H R aRERL  BMELEI B AT 2in M RAT
K2R - FRAZEE (DERER —EARTESHFTHI0T7
NAEHER  QBRAHEAEZ 2 300 Q) EHALEFHERLM
2 &iF— 100045 > (4) RAEBET AR IR — 103 5 o B#
HREF O LCHREVHRBRGEIFK > THY & 11% kAT H
[10] o
2 RACS % # (Road/Automobile Communication System)

RACS & &1 & B Kz 3% 4 (Ministry of Construction) S5 /A3 T ¥
# B i (Highway Industry Development Organization) #1984 5
Bis SRBRFOEALURFT-ETRIANET -HRERELK
1 AR AE o AL FH0{AT o

RACSAZ $h X B R BAZ €L¥ .

- 27 —



(1)i%iB 12 % 4= (Beacon) L AR HWEGAEAN » DRTH K E
HLA% gy o

RIREEBEHFBRBEET]FR > L THEIALEBH

BB ERELAFREBEFERRN o

U RRTBBRBRAGINER BE-~RBAXETTFE

ERAERACSAGHTRMATH=ZFHSk» 20A . 2imilia) - —
BT HEHNEREHEGER o LR Lilishse » RACSH A
THHMEARE & .

m&%ﬁ%ﬁmﬁﬁiﬁﬂ%ﬂﬂﬁﬁﬁﬁﬂﬁiﬁﬁﬁﬁﬁﬁ
R R GRRZFWR o

R EHRAK WA BEAREAFARMER » k—%
RHGEGEARKEZWBETR

BBREARAG  GERTHICABURB ARSI ETR L
BREMEERFR o _
AMEABRAEZG . BBELP EEBBRATOZBREDE o

(5) & Ak & & . A M w8 & 51 R B (Magnetic Sensor) ~ 2 £2 3 (
Odometer) & % %1% ¥k 42 (Beacons) £ 4% » # EMBMAFAL E % » J2 4t
RATRHHZ P RTR BHERTEERAERE o

AN EZERAUNBELANBIA=Z R B2 EELLE B
R B RAIR T AL EAEAR N ) BB FAEAE iR
A ¥ ik (Map Matching) ~ BRI A BB BB 24435 o
% ZRER R A 989 T A BAT » SHHRACS A 4B AT AR > &
RETHEHRE o

3. AMTICS & & (Advanced Mobile Traffic Information and

Communic- ation System)

AMTICS #1987 & H A & i# £} 4 2 4 (Japan Traffic Technology As-
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sociation) R B R E R F 2 % » £ % T4 (Ministry of Posts & Teleco-
mmunication) 159 RRA L LA TIHEH > L EFLERER
AEABARAGZIHARBERILAE

AMTICSZ B R BB HATLAG T X BEE T AGRM
ERHZETAREABETREL c KA ERRFRITAG TR/ AHEH
bR 0 B R ST R PTRAZ KR AA K AR o M TS
FEH - RAKTARLRRANH L EEREFHE ©

AALE > AMTICSA BB AATHABEAGRIR > #1
A% 4% 0 2 1 B i§ (CD-ROM) F » By B F AR & kiR &3
WA RBAHIPRRMA o L P HRTHOEBEERTH ~ AT
TAHEREN FLAR S REAA - TABRETAAERLETE
WE o HREAH OB ALEEH ~ —HRXERA B 256 E
A B TR BE THREREF) ~ EREEE (R
BIE%) i LRB R E ~ RBTAF 0

AMTICS % 45198844 A MR X > S H#HELRET» T %
—BRBEBRARAEAR—RGZRBARSHRLBER TR TEERT
R ML RBETAGKZE AT A 85%HKAT R M AEA Y [10]

[0
4 .VICS # #% (Vehicle Information Communication System)

VICSZ % AR B REF AL > 1990Fd#HTH -~ ERA
PR RERE =S HEF AR TS o § AMTICSHRACSA7
BEARE BAT—BERREMARBEE L+ FAERIBMET
W — X% g E 7] & 4 (Interactive Route Guidance System) » &
® LM AT E R RRATRBG M Ed T TR LR A LR
RABANRR  TITREERFE—FHRE

AFERKED FRERLTZIEAMMIVASH EM4 —HEHA »
A BT ERRFARMOARER > CEXEAHNTRAEYHRA >




% B EH T AL S 4 (TE)A1990 45118 s AR 7 s E &7 A —
FiE 1] s @5 F o ' | o
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FwuE SZHHEFEANEHAKHIAN

G RER ERRBEABKGEE L LEFFEEAGAR >
KAMEE RS FERRSAAGEREH D BT SARY £
WA ESM M B EAT KA RNEEET » EEA T H AR
BRE o Bk do T Mk BHA M BRI AR GFET R
BEHRE AL ERE ) CREAAEPINEHZE o

B EMAAREREMBR ARG EHERER ~ 3 F £ 5%
E-REXRERAGK RAABTRRAZGAVHRXELERFFT G
EFopRASBBETNY  THARBREMAR » ITERATRY
AX s AR RCHEURA AREAALNERZGETE RS HAK
AT F B FANE AR pEREFARG LALLM
FARIEENERAGLCMABARLZAERRUWBER TR ©

BREBUENEDNERAKZIN » LAHRASERH G EER
ARG ETAL>TH ERFELAAMBEZEBHRE  RESEL
HEREZRARRGESRYR DU FTREEFUEN B LR
EHALEBEAT —BAHGLEAc AETFREZHREEIRMAEYRT
BATERYBRNEWMAGORAE il » AEEFABRARRERAR
by S o |

4.1 EHAREERFEAINFK

£ E £ B %7 & 74 # {6 (Urbanization) 42 & B 2 3 Wik »
HERARFEHRY  RHERARMARSAHTARERARARAS
HEYE RERMAERT ARSI Hiw L £ FERNEE L
ZHKWY BN ERRKLE HAmEALATREZEAS#BE -~ B
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R FRERAFTREERTONTERNME LR > ARBERT &> B
BABI B RN EBRBLKEETRR LY EAHEE
BEZBEEMBRERE c UM ENREXRTEDERAGHN > T
@t £ RIERMME P AR BX T AL MERLE A o

1LEBEBAT P CEERXBHE |

ERRE R A EEME > REBRERKALEAEE =
BHEEMBEIRAL AARATELEHE - AWM ERLALT
BB $ AARGHE > ARBLEMALEZMSHENEF > B
AXAERLARERL » AP ERTOXAREES » ALER
W A G F AR o

2. K B EW A G RB K EKE

AREERGHREBUERTAZEIEGXEERNAG  LBERR
EBRHERESBYEFEXRREN LT ANMAZELM Y4 M%E » &
ERABEBLBATHEHE X TEUBEREERGES  2RREX
EHMBRAFRATERNLEE > EWHDARREREAER » LAEHE X
AR TERME  MENSEIERTRAZRERALEAEAR LY
DNEAGMARS THRHEINFARKR - EEASNTEAZIL~ELA
SIRAF KRB MMEE » REFRABRE T TRRERFHARERN
WAEN  RMETEM BRI RERE » A REEZR R ARBHF
B > B HEFRHEPMBAZELGER o

RAEPAZRIERNL » HREALE TR

AR ERAITRAERFAEERNEGTAINEZT — > GATRE
FARFEZARPTABRBETRB oA THERAERFHATF
BT R ERXAEL ERPLEEARA  BBREABETL
S REBRBFEARE R - BRERGEATBFELERN - B LTR
- PEBAFEAAARE LB XBETHEEE T e LA Bt

AE © '
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4T CEFEREEETRR

SRBELERBTEGHT I CEFEEHM G RS EE L
AERYS, EATYCERBMALAN » WER L B2 E AR
B AEXEBERABRES L > MERETHEERET o XEBS 24
BARF > RFRBE R BB H L BB EITE » K040 S5 R >
WA EBRAFRRVER AT B B THENLERES
Bl¥e » LBt Rk ERAMBR TN o

0. [ AR M 0 RERBRERE

FPLSERARLEEREHRIEZI XSGR AE AR LEYE
FARBET ~ RBKAREE » ERAFTHEREE AELXH 2 H5 )
o B ARARALSEZMARFT AP » L BBFERK
Ry EDRK » B P » AARREE miER
AGUEGHEENHIAT  PLUSRABLERIARER L » L
FEAZIBELAL UGB ETERELY » GLBLEATLEH L
THAREFEMRFBEFRFHRGATRANMZ EREL » AR Tk
PNRBMEARKERAELZ PR FREBEGLTFTE» LA ETE
SR P N RABERARL TEEBIATLEZBHK o

6.XAEMBEALABMEF

FRERTELAE RBEL - TREASA S RBRZ B LB A
REMFBYZBERELMBLELHER "SHBRLE ) E
ZBRBP RN IR HER AN Z AN EGEAE LB TR0 —
M REGABKERBERL Lo FRLHS MM BIAL
W5 7 A B d o FPRRRF R M EH R L o

TEWMBRELRAMK

EREMAGBRAARMETAKORFRREER -5 #E 4
BACRKBTARKRL » BRXREMA L HAEREBELX
NEHHNERBER ROFZ TFTRGUALN L FHE & FF Hb—H
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¥oflimBepREMNE  RETREAGEBBRBE TR ALY
fmARAERREGGMB o AT FTHRETAZLAE
E—BH TERARERAG ) AERTOH T 2 REF LT
B tRFEFLAOLBER T  BHFRA  AL@RAAETE
3% F SRR E o

1.2 S®EHEMATERER

HhEENTERNERAKERAT T ERRECLHT THMHA
R & EA BT TIESBE [12~45] » ZHMEEHERHEWE o

1.5 AR LB A&

P LEEABRGMPERAKRBAGE IR BAGERLEZAER
BB AR TENRENGRABLELK ok
FE-_SRABRZIXBEMHAG BRTREL BN ERARFTLS
AR SR R T ARG MR A BIEN R4 UM

BERGILRERSEAB LB AGEAR ARG IRRESL
s iEAS A S BiT ~ A AKIERE LTARGAKRAES .

(1) %3 5 b &0 B B ik AR B M2 K EARE o

(2)42 4 7 75 A% JLAR 3R & B BCBY BRAS ©

QAR TESEERARR > ARHLAARREL o

WEME B EE -~ BT R S LIFNE SRAB TBHETH
XLIELEES LT L

b BT SBEBIHEI] AL (CMS) ~ ETKE A% ETSHR
Ae 2B WAL AVDEFHGEHEA  HHEATAFRF

2.4 AR A G

BT LB As o ARAPXAED  WIRTHAREELS
REMHEBRBE ARET CHAREGES c BWABRAERT T
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J& B % T 9 B, TRUSTS (Traffic Responsive and Uniform Surveill- ance
Timing System) 3 COMDYCS (Computerized Dynamic Traffic Control
System) M K 2 4 > WAL EZGBEAFRBITREATIR c ERGRH
+ TRUSTS 1£ &7 BANDTOP (BANDwidth of Timing:Optimiz- ation
Program) $it T7F-T88 (T7F & TRANSYT-TF 2 & & » T88 2 T K %
Taiwan s 88 B & 1988 5£) 4 sk, » mmCOMDYCS A| 9 & # B ek 4] e 4] A
GEGERMERNAGEHME > BATH N EE A m BRI EES (Adap
- tive Signal Control) 5 é1 i ABF % o s th » AERTAREHTRLE
RBAGF O REYANERARGRERE  TETAGRRE
ZHERE RBETE ~ 10 $HATRMEF > o2 TFR K
BESRBLRAR > ERRETRAREE o | EREBRIHB %
HER S BEEREF R PCERERBEHET Gh8k o

S.EFABATATNAHKZEL |

RAENRB OB LERABAERENL T FTHE > UK
ARAAALCOXATARE BE~-RE T~ RBERRAF
FAG BRAEIZBHEMTC G PRAEAREFR W
FHREBTATANBEE SR ARENBRYEANBSETHE
Mk o

4. HRABELATEBRKENE

EBERSRABEGANGTERBRERENIAHENE » ATHT
AAILRFERSET FARARBEABRKXATRLAAGS SN
SR AEREFEYTAABFRENS o L b HEEHEBRZR
HEAKS  MMBRAANWEAERARER  TRHEERSRAH
A LR SRR AR LA T B o

0.2 5 AL & ¥

B A LA S AL F R AARMBAA T4 L > =3 PR
AARHEALHAE OS> FERKEEEK - MaREE > BREEME
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EREREALEFS AFEIARSDXBRAMER TR FEEELE
REFHERRETFERBHEETRER Bl LERARARER FiX
BANE (S RASUAT)HAREESGHEN o

647 2R HmE 3] A &

#3545 3] A Sk B PSR 0 ST R T AR A A 0 BT R A R
Lo AMBEREYHEAAIETOERAN » MEAR DY TIKEEH
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Development of the Intelligent Transportation System in Taiwan

Huey-Kuo Chen

Associate Professor

Department of Transportation and Communication Management Science
National Central University

and

Chi-Hong Ho
Associate Professor

Department of Transportation and Communication Management Science
National Cheng Kung University

and

Chi-Kang Lee

Associate Professor

Department of Transportation and Communication Management Science
National Cheng Kung University

ABSTRACT

As one of newly industrialized countries, Taiwan is Moving rapid steps
toward modernization. Accompanying with high economic growth rate,
serious traffic problems emerge. Unfortunately, traditional TSM strategies
do not help a lot, and more sophisticated transportation system which 1s re-
ferred to as IVHS is thus necessitated. A general description about recent
progress for the IVHS development in Taiwan is presented. Seven relevant re-
search areas and/or significant on-go ing transportation projects are included.
Based on the understanding of our research capability, four intercorrelated
IVHS projects are suggested in the future research directions.
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Simulation Analysis of a Vehicle Route Guidance System

Chi-Kang Lee
Associate Professor

Department of Transportation and Communication Management Science
National Cheng Kung University

and

Chi-Hong Ho
Professor

Department of Transportation and Communication Management Science
National Cheng Kung University

ABSTRACT

A traffic center-based vehicle route guidance system with the concept of
computer network, and application of the K shortest path method to the géner-
ation of route suggestions for equipped vehicles was proposed. In this system,
one computer is used to collect, org anize, and update traffic informationfor
every ‘very short interval’ AS (e.g. 30 seconds); another computer is used to
compute K short est paths for each O/D pair in every 'long interval’ AT (e.
g. 15 minutes) based on recent traffic condition; and the third computer is
used to sort the K paths for each O/D pair based on the latest traffic infor-
mation in every ’short interval’ At (e.g. 1 minute). In this study, a traffic simu-
lation model was developed to investi gate the effectiveness of the above
mentioned route guidance strat egy. Three system design factors (K value, A
T value, and density of roadside units) were tested with two system environ-
ment factors (per centage of equipped vehicles and congestion level of the net-
work). The testing results indicate that the proposed strategy is better than
the commonly used strategy with the simple shortest path method, and appro-
priate system design of the route guidance strategy is es sential for various
system environments.
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The Perspective on Proposed IVHS / RTI Developments in

Taiwan

Chi-Hong Ho

Professor |
Department of Transportation and Communication Management ‘Science
National Cheng Kung University

and

Chi-Kang Lee
Associate Professor

Department of Transportation and Communication Management - Science
National Cheng Kung University

and

Hl_le:y-Kuo Chen
Associate Professor

Department of Transportation and Communication Management Science
National Central University

 ABSTRACT

For the purpose of mitigating highway traffic congestion, it is essential
for Taiwan to establish her own system that is similar to the "Road Transport
Informatics” of European countries and the "In telligent Vehicle/Highway
Systems" of America. This paper, therefore, aims to propose the said infor-
mation system., | |

First, basic concepts. of-the "Intelligent Road Transportation In forma-
tion System"”; INROTIS in abbreviation, are derived. Second, IN ROTIS is
pointed out to be highly related to the "National Administr ative Information
System”. Following it, Differences and enf luencing factors of reviewed sys-
tem developments in developed countries are summarized. Then six develop-
ment strategies for the establishment of INROTIS have been carefully
presented along with another six issues to be overcome accordigly. Finally,
the paper is ended by a general conclusion.
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" Advanced Traffic Management Systems (ATMS) Develbpment in

FHWA

Alberto J. Santiago

Program Manager

Federal Highway Administration
IVHS Research Division
Washington, D.C. USA

ABSTRACT

This paper describes in detail the ATMS program currently being
implemented by the Federal Highway Administration (FHWA) in support of
its initiative on Intelligent Vehicle-Highway Systems (IVHS). The IVHS
program encompasses research, development, and operational test ing of ad-
vanced technologies to mitigate the detrimental (social and economic) effects
of congestion. ATMS, specifically, addresses issues relative to traffic control
and management on a network-wide basis. As envisioned, ATMS will serve as
the backbone of IVHS and provide for the integration of Advanced Traveler

Information Systems (ATIS), Com mercial Vehicle Operations (CVO), and Ad-
vanced Vehicle Control Systems (AVCS).



IVHS Testing-Fwo Projects

Roy Sumner

Vice President
Farradyne systems, Inc.
3204 Tower Oaks Blvd
Rockville, MD 20852

ABSTRACT

Within the United States there are a range of IVHS plans and
developments currently uvnderway. Within the Advanced Dreiver infor mation
ijﬁ’fam& component of TVHS there are two operational projects underway.
The first of these, Pathfinder is currently operational im Los Angeles,
California and the second is TravTek that is being in stalled in Orlando,
florida. This paper outlines the design and oper ational aspects of these tests
and deseribs how the evaluations are being performed.
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The Autoscope Video Detection System and Application to Inci-
dent Detection

Panos G. Michalopoulos

Professor
Department of Civil and Mineral Engineering

University of Minnesota
Minneapolis, MN 55455, U.S.A.

ABSTRACT

Extraction of real time traffic data in large-scale street and highway
networks has been a major obstacle in implementing practic al and reliable Ad-
vanced Driver Information Systems (ADIS) as well as Advanced Traffic Man-
agement systems (AMS). As the instrumentation and data requirements in-
crease, conventional devices become inadequ ate, expensive and often
unreliable for advanced applications such as vehicle guidance and navi-
gation, adaptive control of congested street networks and freeway corridors,
real-time forecasting of traffic de mand patterns, etc. To address this prob-
lem, a machine vision system for vehicle detection and traffic parameter ex-
traction (called AUTO SCOPE) was recently developed at the University of
Minnesota. Its ad vantages lie in its multispot wide area wireless detecton
capabilit ies and the ability to extract traffic parameters, such as density and
queue length and size, that cannot easily be obtained with conven tional
devices. The system was extensively tested at the laboratory and later in-
stalled at several freeway and intersection locations and compared with loop
detectors on a contiuous 24-hour basis over a period of eighteen months since
the writing of this paper. Following the ne cessary adjustments, its
performance and reliability was demonstrated to be equal to or exceeding
that of conventional devices. As a result, the device is currently being
implemented at a 3.5 mile freeway sec tion of the I-394 freeway in
Minneapolis, Minnesota for automatic in cident detection. To further exploit
this opportunity a total of 38 cameras were installed in this section for
detailed and continuous lane by lane traffic parameter extraction on the free-
way and its ramps. In this paper the AUTOSCOPE System is briefly presented
along with a des cription on how it is used for automatic incident detection.
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Vision Based Lane Sensing (Lanelok) and Automatic Vehicle

Steering (Lanetrak)

Osman D. Altan

General Motors Research Laboratories
Vehicle Systems Research Department

CONTENTS

* Video Tape of Some GM Work
* Overview of IVHS at GMR

* Lanelok-Lane Sensing

* Video Tape of Lanelok

* Lanetrak-Automatic Steering
* Video Tape of Lanetrak

* Conclusion

* Questions and Answers
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Driver Decisionmaking with Route Guidance Information: Back-
ground Conceptual Issues and Initial Empirical Results

Ryuichi Kitamura, Paul P. Jovanis, and Gwen Owens

Department of Civil Engineering

University of California, Davis
Davis, CA 95616-8762

ABSTRACT

Potential benefits of in-vihicle route guidance systems are exten sive.
They may be used for navigation: directing a driver to a destin ation through
a network thereby reducing inefficient travel. They can be used to inform
drivers of traffic incidents, road congestion, or parking availability. In the
near future, navigation systems will be able to inform the driver the best
route to take while taking real time traffic conditions into account. Such
systems may possess learning cap abilities and account for each driver’s route
choice preferences. Fur thermore, navigation systems may be used to assign
routes to individual drivers so as to optimize network performance.

 The emphasis of this project is on the role of in-vehicle inform ation
systems as a route-guidance system that instructs the driver the best route to
take to his destination. This project has been conceiv ed as an endeavor
toward the development of an In-Vehicle Route Guid ance System (IVRGS) as
a tool for traffic system operation which is based on a thorough
understanding of driver behaviour. This report re presents the results of an in-
itial step taken toward this goal.

The report is organized as follows. Following a brief summary of a litera-
ture review on route choice in Section 2, of typology of in formation utilized
by the driver is presented in Section 3. As a char acterization of the environ-
ment in which route choice is made, uncer tainty elements in traffic systems
are discussed in Section 4. Follow ing this, Section 5 presents a conceptual
framework for the analysis of route choice as a decision under uncertainty.
Section 6 outlines laboratory experiments developed toward the quantifi-
cation of route choice behaviour under an IVRGS. Section 7 summarizes the
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results of semi-structured face-to-face interviews with Sacramento area
commuters which were conducted to gain initial insights into commuters’
route choice behaviour. Possible generalization of the results is discussed in
Section 8, and implications for system design are addressed in Sec tion 9.
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Adaptive Control in Network Signal Optimization

Feng-Bor Lin

Professor
Department of Civil and Environmental Engineering

Clarkson University
Potsdam, NY, U.S.A.

ABSTRACT

Because of a need to improve traffic operations, traffic signal control
has been focusing more and more on adaptive control strateg ies. Adaptive
signal control relies on imbedded intelligence for co llecting, synthesizing,
and utilizing information for real-time op timization of signal operations.
This imbedded intelligence enables adaptive control to respond more quickly
and efficiently to changing flow conditions than conventional computerized
signal controls. The ability to respond quickly and efficiently to changing
flow conditions is particularly valuable for network control in intelligent
vehicle highway systems. Adaptive signal control, however, is still an emerg
ing technology. Further research is needed to address a number of re lated
problems. Examples of such problems include the integration of signal con-
trol with other traffic control and management functions, the deployment of
vehicle detection technology, the modeling of tra ffic conditions, and the de-
velopment of optimization algorithm. This paper describes the trend in signal
control, discusses the role of adaptive signal control for network control in an
IVHS environment, and recommendé future research.
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A Dynamic System-Optinum Control Model for Commuting

Traffic Corridors

Gang-Len Chang

Assistant Professor

Department of Civil Engineering
University of Maryland

College Park, MD 20742

and

Peng-Huan Ho, and Chien-Hung Wei
Research Assistant '
Department' of Civil Engineering
University of Maryland

College Park, MD 20742

ABSTRACT

The need to implement effective traffic control in commuting co rridors
has long been recognized by transportation professionals. How ever, most

existing studies focused either on optimizing freeway ramp metering rates or
providing coordinated surface street signals, with out taking account of the

vital interaction between these two subsys tems. As a result, it is not unusual
that an effective control strategy for the freeway operation may cause
significant detrimental effects to the adjacent surface streets. On the other
hand, the access to freeway ramps is often impeded by the formation of con-
gestion or bottlenecks on surface streets due to the increasing peakperiod
traffic demand and ineffective signal operation. This paper presents a dy-
namic system- optimal control model (DSOCM) for commuting corridors
which consist of both freeway and surface street segments. The proposed
DSOCM considers the complex interactions among the freeway, surface
street, and diver sion flows, and allows the system operators to compute the op-
timal time-dependent ramp metering rate and signal setting over the selected
time horizon. Depending on the input reliability, DSOCM needs not to be



executed at every control interval as long as the differences be tween the pro-
jected and actual traffic conditions are within the ac ceptable range. An effec-
tive and coordinated control operation for in tegrated traffic systems can then
be achieved.
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ATMS: Real-time Network Traffic Simulation Methodology with

a Massively Parallel Computing Architecture

Thanavat Junchaya
Research Assistant

University of Maryland
College Park, MD 20742

Gang-Len Chang
Assistant Professor

University of Maryland
College Park, MD 20742

and

Alberto Santiago

Program Manager

Federal Highway Administration
McLean, Va 22101

ABSTRACT

One area that seems most promising in alleviating congestion is the de-
velopment of Intelligent Vehicle/Highway Systems (IVHS) such as Advanced
Traveler Information System (ATIS) and Advanced Traffic Management
Systems (ATMS). A variety of research activities have been proposed, includ-
ing adaptive traffic control, incident detection, real time traffic assignment,
and corridor optimization. A successful im plementation of these ATMS
strategies would ensure the traffic network to be operated at an optimum
level of performance.

Nevertheless, the anticipated benefits of these control methods vary
with the complex interactions among principal traffic system com ponents

which include driver behaviour, the level of congestion, dy namic nature of
traffic patterns, and the network’s configuration. Un derstanding the complex

interrelations between these key system com ponents is thus a crucial task in
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designing traffic control:strateg ies. Since theoretical models are often diffi-
cult to take all such complexities into account, traffic simulation offers the
unique cap ability to conduct the system performance evaluation. In addition,
an effective on-line simulation model would enable the control center to
promptly project the future traffic pattern, and to take a timely ad justment of
any previously implemented strategies in a real-time oper ating environment.

Such a real-time network traffic simulation model is required to have at
least the following features:(1) a realistic representatmn of traffic
characteristics and geometric configurations; (2) the cap ability to simulate
both freeway and surface street networks at diffe rent levcls of detail; (3) a
path-processing capability to represent drivers’ routée choice behaviour at the
individual/vehicle level; and (4) a fast computing capability to complete all
requested tasks with in an interval sufficiently short for real-time operation.
In review of the literature, clearly there is no existing simulation/assignment
model that fully meets the above functional requirements, .

In terms of providing sufficiently fast response and in controll ing a
largescale network, the use of advanced parallel computing arch itectures
appears to be one of the most promising methods which, how ever, may
necessitate a fundamental change in the modelling algorithm. Because to take
full advantage of parallel computing, the modelling logic must be geared
towards a parallel structure, which connot be achieved through the existing
traffic simulation methodology develop ed mainly for convéntional comput-
ing machines. ’

The objective this paper is to introduce a real-time traffic net work simi-
lation methodology which fully utilizes the capability of massively parallel
machines. The basic parallel computing architectur es are introduced in the
next section along with a list of commerci ally available parallel computers.
An in-depth presentation of the pro posed simulation methodology with a
massively parallel computer, speci fically the Connection Machine,
constitutes the core of Section 3. On going research activities and the poten-
tial integration with related studies are presented in the last section.
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Commercial Vehicle Operations: IVHS Research Needs and
Status

Charles C. Liu

Manager, Transportation Engineering
AEPCO, Inc.

6300 Georgetown Pike
McLean, Virginia 22101

~ ABSTRACT

This paper presents a review of the state-of-the-art in the Com mercial
Vehicle Operations (CVO) area of the national IVHS program. We discuss the
goals and objectives of the CVO activities and provide a primer on several ap-
plicable advanced technologies and their applic ations. Some major CVO oper-
ational tests in the U.S. are highlighted, as well as future research direction
and topics as currently indetif ied. CVO, as the foreunner in the applications
of many existing adv anced technologies, will have a significant impact on the
success of the entire IVHS Program.



Human Factors Considerations for Intelligent Vehicle Highway

systems.

Neil D. Lerner

Manager, Human Factors
COMSIS Corporation
Silver Spring, Maryland, U.S.A.

ABSTRACT

The human being will be an integral part of emerging intelligent
transportation systems. If these systems are to be successful, the
characteristics of the human user must be understood and integrated into the
design and implementation of the technologies. The primary user of concern
is the individual driver, but additional human fac tors concerns also arise for
the operators of traffic control cen ters, probe vehicle operators, maintenance
personnel, and any other people involved in the functioning of the system.
There are numerous human factors issues, and the successful or unsuccessful
resolution of some of these are illustrated by two hypothetical driving trips of
the future. Questions about the ability of motorists to drive safely while using
on-board navigational devices are illustrated by the find ings of several re-
search studies. The evolving nature of the driving task requires that we de-
velop a better understanding of how people will interact with intelligent
transportation technologies and that the characteristics of human users be an
integral consideration in system design.
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