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=~ ITS A EH 2B

(=) AXIEGHELSMITS st HRELSM ITS 2% HRMESEASHR  E
1A H LRI ARG E Z R - R ITS XAoM AR EHEREER
R EREREHEE -

(=) RREASGORAN IR T RORSRIHBGHR  Mhod A ERE
PR RIEE o BAESALEERBEAG IS EEEM -

(2) EBARNEARAAMN ITS MBI - EHAZELeBREERSE ITS E4HA 4R
HHRSGFELE BTHAERRAESK TS BRI GZAAZMN-ITS FY XY 3
WS RBABBAAENREILEE REFSEBMEAAT Y » AN R
TR AE LIRS -

(@) M2 By —EARERAREY [TS 24468 EEHBRETRE - SELE
HEABRERLEFIN R TS RRE—E3% T8 4 4% Multiple
Vendors) » 1& & 4.3k FE 89 R A S 21k -

=~Fik

BAEBRAGEMEN $§ "HHEar ik BAZHBERAKELAN  BibR
BRAMG SO BRI E ABRIE T ® ) BRKASK— BB (ML, Unified
Modeling Language) &5 & #u 692244 - UML & [SO/TC204 WGl1(A 4B E B &)
BEROHHEEO K TR b9 B8 & B ek 441 (Real Time
Structuring) °

W~ EREREET

ERAEBRFEEAZIE  4RA 1996 Fh P REEBAEAZ T8 KRITS 6%
BatE ) ¥ AR 9 EERARBR 20 AER FRABET - B MR 21 BRK
B Mg A 56 BAF X E R E R E L (Specific User Services) @ AddsR
HERAERBEAFT > EARH 172 BAH T &% B £ R L E T (Specific User
Sub-services) « % 2.2 AB A ITS A% B M I B RABAEREREELH EE L -
ERAERBEREAHTEEAE "88 o TR - AAEHRTEEN 5B ERAGF
REAZE - EAERBEALAG AR OLE
' LERERFEALHER RASRRNERAERBECLBEL 4B W% -

2HRBREAER ' RASKREAYBGHENE -

SMBREAMILEL  HARALREATIHATHAE -

2-5



&2.2 BARITSERAREETCEER

R AR B 1B RAERBE L
UphsmeR |0 REURSEIImMEZIBEN
® R4t ehibiE il F R
TFUE AL o TFUE
LN EX & RMEERHERMKINEWN
® LikilESE
® KE%ig
& AHNBALYK
RBEEREAE ® REEHEFMA
& RUEFEHFAFZAAMITBEH TR
RABBEEIRE |0 HEABEMEENE '
- O HBRBAEZHAEREIE
® REFEHKARE N
XA REEy & REXFEHEWM
® K REHES IR
RABAEWMEES FAEWEELE
HE ® HRAEmAHHEREHR
A X% ® iTAKIEH3
® FEHA—BFHK
FBEFAEE EmOe FEFHaAHER
&k ® RIEMBELIMBLEINRIBHETS
SFEERAFRLEEGTZEWNAA

AHRR: RBLHERAR > T SHHEFRFELERAL (ITS) £
Gz E (1-11) 5 » REA+ > A—%F -

B ABRREZRAER
BAFELBUTXNEAREETEE ITS wH 2.2 /% ARNEZRATF !

() gamu xRy ITS e ar
ABEATEEFEHIT ITS MMl st AN ST @R H» T > Mg TS
R ARE R LB AL BN I - ITS ASKREHREH TR NIERLSBI Y E
2o F R g ITS eyeksz -

()R AKBRAXKIHE
ARABREIRS TRIZE  LBTELEBRBRREAMABRIE - 24EHE
RIRMH AR BT RSB HERAR GRS AR B EYRRATE -
()R AR F e uiks [TSH R A%
 BRAITS AFBFPHERAERAFBRFELT REINAERBRMERDEH
REZ > ARAYBRIEFREIBIEIP TR -
CHF ¥ R:30% £
ARBRBITASKORFRERB NG LALRBACTAAOERIENL R
BEFHRETORE  LHACALAERLA AT EAZ - 7 [TS A 2248
RESEREAMABAOBIT SR > B BB TR EARRITEHEALE -
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() SR 2L 4E
BREMEERESR LA GRS LARBE R AR R NKILR B EAT
BEL - dAABEBTTHEREENT ERTARKNELRE  BHRUAEHS
R T AR e E IR A

()RR ITSHEER
EITSASZERAZK AEBHEHARER ITSAKBAOBE ER
BMEALTEHEPETEE  UELLEHBERNEL TS -

(BN ERE R
B SITS AR

ati]

A H PRI --:
hwp | ()RR R

]
1
1
:
CRAEBBEHEA T e
; CORETRBERIRL _ I
-> (IS
r Hifiat ﬁ TEAEITSECRE H
1
' ORFITSHAZR
1
1

1
AR KIS B R B S
’%K?Eﬂ&:ﬁﬁﬁZEﬂ:

ITSHRFSAETEE. [ o o o e o o e o e o o o o o o o o e o 4

W22 ITS#frhe

A ARRARGEY

(=) #EHEH
#2000 2> AR ITS & CHERMEH B AXNBEZRTESTITS 24
RBZATT > UBRRARTFHRINERE Y & -

(=) BRHEAKEHZITE

B AT B AHR EHABFA R o TR B RR ITS & 428 0 & BHMZ
ITS % 4624 40430 5 SR 36 RSB B 1L 1TS 554 7 84 - B A& ITS 1 #70 % A
AR A TS Mt A A FMIE3) 0 SRR R B RAER E2
AT -
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2.3 BRITSKkRRE

BAAENMtEEs [TS #HEE4A "HE2 2% (Snartway) | AHERZIHEER
HB Sz & BRI > Smartway 14448 K5 AL 2 DSRC - GIS ~ A m & ~ B FMEAE
ZE S BATARBREE TN WA ESRERL RFAERERZI AT E R
AA VICS~ETC~AHS - A ITS &2 FM - BRFE LK - AREHLEYE o
FEB AT WA !

B oA ITSTURA—BAMNESA

B RE-MEMTs > %3 ITS AEBES FARE - 2 BE2RE IR EA
R RS~ B2 [TS R -

Smartway Z F & RS EA > 0@ 2.3 AT o

FEER

)3
A
A A
)

\

) - . —
A 15 9 #-DSRC
J‘F—
& < — I
|
% R 4.8 47 856-GIS - Probe data - 5% FWBHERE
=
= \ — —

R MR -sensors ~ Fiberoptic cable ¥
\

M 2.3 Smartway ZF&EARBATER
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R=F BXAEAWMBBRIABASKZIFR

3.1 AHS & #

S i X 9 8h B B\ 3% A 4 (Advanced Cruise Assist Highway Systems, AHS) & #] F
MBIl ShER N B WA REBSRAREEIN  RTHiTR
2o

AHS A 4035 HB 5 ¢

1. BRIZABS - ARSI LRG0 Edn - BI2TBRGERUREHFLEE

BEXEBER > ERBTMELL I

2. BE2 A% REEWITH EREHEET RIGHEMT B (HREHAERED L)

HERFELERA - AMSEhBMETHE FE Sk REERADFEINR

HBB R B FRAHELE -

BRIV ZBFH BARBENGFRCENA G L T INA @A it 2 F N
ARG w31

WO Quality of information

MIRRICE ST AN LEINBRNM (/7 570M) EARERONRIZEU YT A 1 LGRS
Resi-time n_of information through [{ > 3 7 ]

infermation f’-m (Intrastructure-hased Services)

Real-lime inlormation
mWAR S

IS S T N RN

Lot 3 u;ﬂa: TRRRTHRER | & B
Provicing prior information about road conditions ahead

r.y ﬂz@k ITo:am #
utitization of /T

FRFEXIIN (AR . RTINS M)
signs and deli

., att)

RRMEB

Fixed information

e A0S 71‘!!!&8%“- !ﬂ
WD RS — TIRINGIH E IR e the jorward cuve

Prosiding only nformation about the forward curve

Ltk Yo taN N VR Bt
Praviding information to each vehicle

W31 BARAEEFHHETAREHNERLERTRZIBRAS G



—~AIS BRR R %E

AHS BARAE BB ARBARKIE  EHBBI A RS - FEELHHE R RIRRS
BT EEMERBE LW BAR - TR (DREFN QORBEF: (I)
RERIESNWHE > @ 3.2 AioF ©

Driver Function

| Recagaition ; | sudgament WP  operation
+ ¢

[y lormatn Waming  OpmadontSpon J

- Driving Support Functlon}

B 3.2 AHS &4 #i8h K Beoh s

—~AIS B R &2 A

BAAS®BHRESH=ZMERR > S AAMEY TEW - ZH R AHECA) | =13
WHRAENRR - LT HRR AAERBITEMEGEN ACHE R L RERR
BBTEEWTEOE N AANR R RAEARBAHERMEQLT N MAA %L
P ARBRESEWGTIE - AISRUEBBRALTRIBHZ £33 > LUERRI0 23R ~ 3]
Bessh ~ BMEX R A EBRTAFRZIAR -

AIS BB ARF > wB 3.3/ ALy & N4 Ea>meiEd . Ad
Bh@ > HEeNAREMIBAEZAMAEE - AUS 0955 B & B4 > KRig R o) iz
EHBNORE  REBWHARED AR NGE > wB 34557 - AHS %A EBAS
RERFTF > BRRMmBFIME KRB BHE > wE 3.5 AT -

AHS 9= 35 234 > 4o 8] 3.6 > A1/ & MMLEE 944 > L b % B 18 % (Smartway)
AR 2EMAS) G AR - REEB AL N 1 8h K B ASREGE ¥ 6945
oaRAITERSE -

A CTA L aom
§ @ HIIIIIIHG
o
&=
=1<
° I B
2 []
8lg £
= ERE
7 s .
§lomwe | 7
Partial control Full controt
_
Deqree of control

W 3.3 AHSHEMEA

3-2



M**SM*WSﬂI
Rt R

information provision service

B 3.4 AHS WisheyRE

control support service

automated Cruise service

- Enhancement of satety

Praviding

af inf

for drivers in

traxffic conditions of ronds
which are invisible ta drivers

on Assi
coniroling moving vehiclas

Aviomated cruise

Colision

wamings
(Congastion, Obsiacles,
Vehicle speed. Side callision,
Haad-on callision, eic.)

Lane deviakian avaidonce,
Gan condrol suppor, Colislan
avoidanc e, Driver assist dusing
bad wealher, etc.

High-speed auiocmated cnise,
Auvdomalad cuise dwing
congeslion, Aulomalad
<uise during bad wealher. atc.

3.5

AHS # & Regm AW

Smart Cruise Systems

ASV:Advanced Safety Vehicles

B 3.6 AHS &9a18 &4



3.

2 AISHBRRERE
B AT B K AHS ehemaf s 6> oA e s dH 8 B B N 3% A S A K15 @ (Advanced Cruise

Assist Highway System Research Association, f§#% AHSRA) A X ¥ > smuk - 4 1996
4 AHSRA MR 3L Z ATE9 B BB M4 F ¢

1989 # R XA I AARA(BATARLTBE R LIINH RASHEAMRIRER
BERH RS -

1991 4 6 A% L v 24 RAE QN XAFEAR B ST MGEREE A X B4
AT H EBRARELE - AN E2AET - A EimgnaimiEE -

1992 4 8 AR KRB FHASKEFERNR > FllolRiV SR ABGEEF » 2%E CCD
Hu - BEBLGAE  AHARNETRELER L -

1993 F4& MICHI Fl4psftm30 P 80800 5 F3tE > X AHS MAB Rz MA
[(Information) ~ C(Control) -~ ACAutomated cruise) -

1995 % 11 A AR RGO ERARA > BRATHRMENYE — K AIS THBHE » BT
HEBRAR S RERDAIGEBRGES - RV BT~ W EH A - L E47838
¥ iR A BTSN R D BE ey BB o

1996 - 9 A 25 By 2] Rk ¥ dlinh Ba Nt 4 4mr i & (AHSRA)
2003 R4 A I8 FROE A ERI0RE - ALHLBHOERELELERE -

42 1996 4 AHSRA ALz @t ¥ ¢ B BAT RV A% 360 AMA -

E+AH 10 B HA - sUFAMAMOER L EERB L HTEREBEAER > G
HEMHEi s R AT G2 ES  RFASHBEREATERLZGIL  HRE
BB 3.7 BRZATHENEFAMSHBRAERAREER RAERER - MEL
BRBMTREES R A S > LEATIE - RARBITTOTET R - AHS e 8ro9 2 540

i

3.8 AR -
Development of basic concepts and elament technologies /
ey Systematizafion of AHS requirements and primary selection |
) ﬁi 3 of systems 1o be developed
i——’%'y——-f Ja@f  election of systems and req
E : Praclical systemdesign ;
1939 S System prototype production and formation of social consensus j iR
Fi Wzm Proving tests '.
- IA v-'
2001-2002 / Arrengement of systems and standards 1{ i
(20037 .7 inoducton of the systems o major oads n Japan /s

3.7 BRAISHEFRGBRER

34



i

o = T e

B Z & > B ooh B oo

g A O Ao A S

FHHEHROOON

HRmEOOOME X o

B 3.8 B RAISHEZHHLEA

3.3 AHS R s

AHS R ERB A SALH ERBRR > R BB 7 iRAEGRY 2 > B ERHED
WEARBRHEEEF  AHBROEHERNRHTS  HFEHER  F4AH3I 1
THERLANHBATREREAGBAR -

| Prncipal User Services

Prevention of ccllisions with pedestrians crossing strests

Time |  Goals ] Behavir | Principal User Services |
DR . Assistance with | Maintenance of safe headway
r Before I > longitudinal behavior I: Fraventon of collis ong with obslaces
fesmmmesnnrstanana k-1 . . . Lone keeping /straight lane|
3 Qﬁm w:g: ‘_[ Lana keeping icutves)
- 2 av Safe lane changing
| Immediately 3 [ Preventon of 2rosaing caltisions
. before § Prevantion of right lurn collisons
- Assistance with = Preventicn of left turn collisions
ction behawot [ 1
H-  During }_ = Prevantion of accidents al railioad crossings
——— o Maintaining suitable headway
%'E Assistance with }_- Radustion of headway
Immediately X ‘?"qu‘?m[?e_"ff_i? = Opbmum spred
— Aler E . - Kaeping rcads open
S, w> Assistance with | )
L . ptymym lane changing
(V1]
g g .ﬁ_"_"fff',_bem"‘“ e '-{ Oplanum lane utization rales
"""""""""" . ; Optimum merging‘diverging
Assistance with | !
- After ' E ?i ' intersection b:;:vb' % Optinum starting behavior

_Resduction cf stop and ge

Others J'— Others {Convenience, comfort, basic driver tunctions, etc.) I

Bl 3.9 AHS 4 A& MRAs ) A ALY X B R A

3-5



—~ F A BREM(T)RY LB F5&

REBARARERBTIBFANREA T > 50%d N304 K BAT 500 5% W3k
PERFIESRAER > wE 310 AR SRAERE - F A AIS e A eI E - B
AIS 3|8 A 27 » BN AL AR EBRARL - AEALARRRREZEE » FFX
AIS BB FAZREABR Y RBFRECAHY—F -

-,

Othars .
{factars other than the drivars) 25%

9840 50%

persons

Dslays m recogrition

Mistakes in operations
and judgspl?\em . 25%

Providing information

and waming

Driving assistance
|2ge'fechve ane effective

B 3.10 3l AHS &9k2) % 38 F ¥ of B R

=~ E % (rear-end) W T AEH RV BE TO%R Lag B F XK

AFRMBALRBAEAR(RNE 25 34%) > £ 8 kg (rear-end) B3 L - A 42
% HATEYE MR EY T2 %5 RBEHRTERD B T0%A L
B 3. 11 sb— BB B AARI ALY AL RERI AT BB BB iy
SR - PRV TBEK -

P (CCTV) 1 4 "

Sensor(CCTV)
- 0 T RE WS B
—-.—LM_.J Detecting accidents and congestion
. ' with a sensor

W U

Rear-end coillsion warning board

X E TR O o
tmbun Nahonal Hygtraswy
3t Dawsou Cystnc
IBSENEE I T ﬁm‘mm ™o
BBHIROITIES i AN oA L1128 7L o Te
. e
Quickly issuing A e 116
warnings to rear {19990
vehides through L EX
rear-end ocliision Aotz Bor ceidamo 26
warning board £ 20001

AHS-r 2 7 Seaxhzs szommmmmsa CBAN] CBA S OWEIERR)
Effects of AHS Infrastructure-based 8
(comparison of the number of aceldonh bohne and ﬂtﬂr instaliation)

(96> 100
sE_ N
Eé A 80

=
: -E X g0 ——
f2
é o S a0 - 5

e — ] MM
-§'§ fi 20 c-fﬂ‘mnmr n’u‘:nd
s &
'E-g g ° = OB X2 SRR
2 i AT La R T L F La
Guzia hghl Hear—end collision Mgl - Oncoming vehicle Im:idlnl detection

systemn warning system T waming system system

B 3.11 3l AHS &9 X BF ST BARK
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3.4 ABS~#3#

— ~ AHS Bl && H 4

RLEAL ANS thishr > GFEAREBRKA - ARAEZSREEB TN URE BBRA
HEMZBERMN  BARMZERERLEMARELERATN i —HRES
(AMARERMEARZF LA MR A CEGY - BT R(BMHN Edm2 B
M) EWEBMZ RGCGEZEN)  RESREIE L EWEHTNRE L ERGAE
BHr) B2 S B UR RSB -

—~FRESHET

AISZEENF —EIBASHIBFRGRE > £ P CBERBFAABREH A FIHE
R AHS CHEBAFARREHFER > wH 312 o FH AR
U H s iz £ 3% (8 3.13) ;
UG EE EWF L EE 2 3% (3. 14) 5
HEPimGBIHEE $3£(H 3.15);
+FEB oz £%(E 3.16) ;
AEHRZ XEE3I 1T
TFAFRTFBomEZ £35(H 3.18)
RESER LB M s 2 35 (8 3.19)

W 3.12 AHS £33 & % & 2 IRFF AR K
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BIFR: BT
Third level: Opesationat support

E
Decelerates

T2 B
Second level: Warming

SE O
St e
st fos

MRRE: ARG
Fstlevel: Information
2 27Tk

Role of infrastnic

L3 L
e e
= i
I 300m%: F 1L b 0
Stopped vehicle 300m ahead

A

%

B 3.13 HRATrHERHBEZ Lk

(NI E
RIPLRE: Wt it

PO Bn e ntion of ko Second ievet; Opevational support

w1 20
1 s tor B BIne L o e nkers

[
Steering control

P10 HR
Fust level Warning

()
Latie iarker

HARUR R
Lanc departure

W3.14 #NRERSEWHFH R E2 X3
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Y 7
330 T L Footh WE B
'S the f¢

W 3.15

BRERBERLEL £

A2 77 OBRE
Role of infr:
Bty
| support at starting point
£ =3 2 ks ARIR-~IHE =Y 7 N RIRIZ 350 O IL FOA IS B0
Provides the fom bescons
in alllocations within :
[ SRR
Road shape

o AR R o)
:::o:&mmhmnm

A 275 DEW

P Pl
12 s MR~ =Y 7 P RIS 350 T L F ORI R
Provides

fom

ea.

RN « WAL
et
hape Road

H3.16 +FBopEz i

39



SPUR b L R

r
<

477 ORM
Role of infrastructure

W 3.18 TAFR+FHOHHEZ ik
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A¥ 75 DM
Role of infrastructure

¥zt il BRI 7 N
"o

all locations within comimunicable area.
« iUISHUBH W
i

Road surface condition information

W 3.19 &R @RAT MRS RE 2 L%

=R £ £5

4 2000 4 10 A B 42 RBM S T (7 R T3bIb R F 50 2 2)#47 AHS %43
R TILRT il 3.20 0 LRATH LS AGB AR O MS k2 5w
(ASV) BTy R R BT 422000 11 A 28 B(EM=)RTZ212A 1 B(EME) AW
m X & 2000 &~ (Demo 2000) » & &8 FRBETHREARR ©

#2001 £ 9 B > RN CBER BN A AHS-ASY S5 B —EREBRRA 4> B K
#2002 4 W46 ATRE AR A % 0 2R R A S0 2 KBRAM AL R
TSR H 2 o AHS 89 R R K - I AT kTR 00 3 R R
R -
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4

]

LI y. -~ -

5 @ """" ~

b ~
X .- Rain & Fog Test Area e
~a =" Support for prevention of collisions with obstacles
------ Support for prevention of lane departure

North Loop
South Loop Support for prevention of over shooting
Support for prevention of collisions with forward obstacles on curve
Support for prevention of over shooting on curve Support for road surface condition
Support for prevention of lane depature information for maintaining headway etc.

Support for prevention of crossing collisions

Support for prevention of right turn collisions

Support for prevention of collisions with pedestrians crossing streets
Support for road surface condition information for maintaining headway etc.

M 3.20 BA&AKY AHS R

W~ B A2 H M ANS X4 b

Tl 3 2 BB AR AR A 4 RS R AL R BB B 80k AT AR 2R
B REEBALEA LGBEAN - FERRTEEY HZ TR - RERNRLA Y A
Gtk  TEMBIARRAEBRERBERZAGEE -

BAROCKBEFECEEFBERBTYR NHERRAEABRIRA SRR » BT

AHS &5 B 18 35 0 B 38 R0 3K o 38 BRI (£ R 3. 2% F ARt ¢

® HHLGRNB(LTH)
REGSRAB(ARINSESE)
R 4R %%k 2% (Kamiyashiro JCT)
RERSGRAB(LER®ICT)

B 25 (L REAE)GEAE)
B i¥ 246 (i m4E)
EFHRAB B RTORER



pricaft- b SLI
L

Formand cbeiede

(5~ T8A]
Forverd

r 3]
Road susface condbiors

BNy R0 GHl

Testng Conper alras Veh-Highway Famioes ot ox stes

NN | FF (RGN - K& M LW
Tosing intrasindues-hased systems o 3 sie
Mationy Mgy No 4% Miyakc Tuinck

AT ROEBILN 1R
akYEA) TR VP
Hr i nTWBer>{

iRy SRR

BAECUIFLATI

REWE T DR
Ac:dwrss st Bt rs Erassnt
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3.5 AIStAS%EHABEZRY

AHS 2 B2 R B - AR L2 98 ATARB TR > B d LREAIZ A
G BERBERRBERALLZEHE o b— AR EAAR L BN E RRBITERE
REPEAR - ETRAE - wREEARAFEEOOR > @ HITE LRI 28 AHS
R E 3,22 -

(4

Stopped vehicle
. »2| 220m ahead onleftf .
© ‘Alane -

o n
B 3.22 AHS ey E a3k

(IDATH 200 >R A 4%k 2 %45 (Stopped vehicle 200m ahead)
(2)4% £ = #£ #m(Stopped vehicle)

(DM B A S (Road condition Detection sensor)
(4)#E 83 mAR R MEB (Road surface Detection sensor)
(5)#&4a1 )% 32 % # (Roadside Processing facility)

(6)% & 4 & (Frozen)

(7) %% %42 (Lane markers)

(8) %18 %42 1438 (Lane markers detection)

(9) %) & (Actuator)

(10)#1  8 A 2 @ (Interface with a driver)
(11)% & 3@ 1% 3% # (Two-way communication device)

BZAMS B R R EG AHERYITRBR > w8 3,23 RALAEH D L BEH ~ %
DHERBRTF > MR RERDRATEN > 3 T2 8 B 6 -
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Road Surface
Fogey Condition Detecmr

Rainy Weather "'Coter Obstacle

Crusing Control and Frozen Road- "~ Detector
support Function Debris/Obstacle --Burfafe Crusing Vehicle
] ) Traffic.. ,.;..« . _ Assessment
Vehicle Guide and Contml (ﬁ Cnng%'%ﬁQ“@; andr Sensing Function
‘ ' O N ¢ v ;.: .“f : ,W
‘ orrnation
~= £ venjcle Positioning ' | Netwoking /\ “M“\
Speed Control Recognition Traffic

Infrasture
hicl

Detection of

Interface

ehicle =~ |
gmmunication
Short raenge
Batectmn

Vehicle Position
Driver Machine

and other

B 3.23 AHS a®pBBeyEARY

X nation ™% Congestion
Infrastructure Infnrmatmn*_ )

Vehicle Center lmom
Communication Hoad P

&m_wgaa@u/
and other

Infrastracture Syst:em*

‘[JonBordsystem |

<> Other System

.
-



$wiFE BAETCHHHHAINAKDSRC #izHm2ieEk AR

4.1 B X ETCHE®HRN

— - BRERBKHE
AAEFIUE 44 (Electronic Toll Collection System, ETC)ARF &Y B 4240 F :

Lo D & 26 I3 8 BB~
BASRABIUESX » AR E o ATKES > Nt LA

MANDRERF > AHORE&EE > AR EFBRPAREROERRERE &K
HERRARERBET  SRABAHEE SR K EEPFER - 416 30% ko B
4.1/ ETC RENBFHHATKESN 2-4 18 AT & R E K/ 05T 1847 230
#% 0 ETC #3825/ s 7T 3847 800 4% > B sb3] i ETC A AR A 2 F > M &3
aBEHE -

2. BB AU RARAFE > F2ERAREHE -

LRV EEREELENER

4. 3650 REBRF R FRERDRBRBHRBIRTE LEAVEE LA BN E
RZ R -

BAAOBERERNE BEXHFRERB - KEIARES b4 ABRTIR
WATAZ - AAEC RARBERR S E > — 85 L F 70T 208 A 7N S48 R B #h i
FEEEM - BARAEICHEZ ST !

L RBRL2BKH—RBE- L FEC A4 HERAN AR EEYS > mALEHER -

2EHTREARASESMN -5 A % & 4 95 8 1@ 12 (Dedicated Short Range
Communication, DSRC) » %@ 1E T 1t - B @12 Bhee
BB RIE 0 AR RS -

. HCERBEZHER-DSRC RF R 44 1SO42# -

4, REBABRA-ICFEAEREFARHELETSHARGER -

M4 ] HREBHTBHERE

—-BRER
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AAETC A4ty ek £ — LB e R GABAHEHHER > ERREH
SRR RCWHAL L HhHEH RERBAREF R ARMBH > H—HF
RO AL E S - R BRI K 4] FIow -

4.1 BREIC At RER

1993 # |BRafFi% R ETC 932 8

1994 & #AEICAREHRGHIHEEAR

1995 4 |BAReE & F 4 A BB 1B 5 B 4751 AR

1996 4 |~ R AL R

1997 & A7 S ORI R A 4R ETC #3825 2 2 345 - 78 1SO B ER B AKX
FRREAEFTER

1998 & |# R 3FFIa#h ETC 89X 5 R 2R - TR EIC P e
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HEENAHEC EAEHE - ROBBRATRESLE k4.3

(3) ARt (twopiece)®y B LBt 8 IC FUBLARFRZER > B4 %
BAZG9ER - 2 LB A IC kB 4.4- ICE2RaiE:  TF2% - NAEH
HEAMBRH &tk THABASHEEIRF - B RKETCAHEM IC £ B 7R
HWEF BB E 4L BAERAFZISOZE  wE 4.5
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% 4.4 BAREIC &4 IC F#4%
A H R
TAHN sh A~ R+ ISO/IEC 7810 48 % » #A A X ¢ ISO 7816 48 %

4.5 BAREICH ICHBFARTHEICHREA AT

Z-2REICtHEH K%

B A ETC sy pRA#¢ 2001 3 A% > 220035 9 A/ > CRRE T 822 B &
(gate): 22003 # 12 A 31 Bk > S@RET 1,150 Mk &5 > FA E 2003 £tk
FRER (2004 53 AK) & TR AREHHZE EICELEAMNSYEHE
42003 56 ARA100% & - £ 2003410 ARER 15 EE > 4wl 4.6 A o

%A ETC ) Fds > CERRBRMWBERGA T4 B G RSEABEIITHRE
W2 11.5% AERAFETEHFHRENE > ETC £ 15 i & SR AR ITE Einz
13.6% £ ELEANBHRARBEAL=ZZLEADRKGEHE > EBARH TROESE > oo
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HETER] T0%ERA E 6y BAR > AEFH BURBK B3 R BHH -

44



l

No. of vehi

{Totals: No. of vehicles)

1.600.000
1.400.000
1.200.000
1.000.000
800.000
600.000
400.000
200.000

0

2001

ip with ETC onbo

2002

W8 Total No. of vehicles

H4.6 BXREICEEREAHEERREH

(Verictes per month)

270000
150.000
1.000

ioh

A1 -20

ETCHR R 00 Bk 58 (RIEFND A—H— R B/ #5)

60,000

= ¢ FUTH—4kE

E 50000 L =

b ] - " 7T A ME

12 40000 -

S » - = l

31 30,000 - i o™ v

& J0000 £ o

- | &

£ 10000 | I

0
< = & S 2 2 3 N b g &
N 3 S N N N N 8 S N N
< 3 N 3 N 8 3 o S 3 @
= N N 2 S < N < g < <
3 = = S g S N S 3 3 S
8 3 3 = g 8 ] b 8 8 8
& 8 8 b=t & 8 8 g 8 8 8
] S 8 & & ] ] B S

W47 EEBRAEEMERILEBY ~ I K ETC 84 R
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# ~ ETC i % 35 69 34 3%
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ETC wc &35 » #44£ 2004 4+ 3 A K& %] 1300 18 ETC s &35 > £ BMRXETC e B £ -

A BHEARETC KR A SIS

AAETC 244kM 5. 8GH th 4 i) £ 8y XUk 45 T A 3B 83812 - 4B NIk B %
BEZ—> TURBHHEARBEBRE L2 835 Ak XHARWGEC A%E B
PHRBAGER - A EHRRAY BHRANE BN ER B OEL 2001 £ 10 A ¥4
XU esmmiEoss 2002 47 AE% - M ETC A 5944 B A 3 eE A - 4o ¥
REBETREZ W40 > R H 5] R ATRT IO G B & 0 D e
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GERAE - BHEDZRABOHE 200@FTHBMERAZREIRE EXREFELUIR
ERBERIANEREHREE - HNFROBTREZ Y B HEE T A4
PEBAEEZEHFERNTR -

T ———

M 4.11 —AxEag4E A ETC RGk As4aitid

NS REES)

ETC 94 M & tbimiah Bdn L F & L 550 36 B 48 A 15 A F 0 3 547 M L@k
M2 ETCF > A AT R T4 A REB N H ~ %4085 0 B & IR 8550 o
Zik A% EAEA o B A ETC 4 %7 A M v B 5 445 (Honshu-Shikoku Bridge)4t 2003
F TR B4 d sbIaIR443 5 o T4 B4R http://www. etc-plaza. jp/ -

#2002 47 A 19 84% 2004 43 A 31 B ik £ R T HE L do 7 4245
&% 0 ETC 23T #7F &3k 23%69374 - 50,000 L B % ZH W40 13.8% > T A6 458
258,000 LAY &k 4.5 BE—#3,000 Aoyl & BAERS 2000 LB T4
R4 7B http://www. aqua-etc. com/ °

BH# 200227 A1 BRBELRGRABABHBEENER ETC 216 ETC 245
MR — R4 — & R B & £ - 7T £ A48 F © http://www.mex.go.jp/topics/shinryoukin/ -

BH 20037 A 1 8 B4 AN v B &k A0 045 18 2% ETC %35 77 78 43 32% e 4% 3147
o (X & & uy 5.5%6474) - T4 B4 R : http://hsba.go.jp/ryokin/ryokin-news5.html
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T+ ETC#Y X ¥ ZF %
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MR Z S iR s ARZ R EIORRREE T AR EHwE 4.12> ®E -
http://www. orse. or. jp/index. html -
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HFHABRMBZAE - EFHRENE QAT RENER - AASLTH GG
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* Release of data security standards: Released only to companies that have
signed an obligatory non-disclosure contract with ORSE

» Issuance of Key Data

« Issuance of Initialization Data

) ﬁ@ N Toll road service
SR N operators
OBE sales
Issue W
ETC Cards -
Free Market

[ S /> : Data security standards
: Key data
{,’ : Initialization data
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B 4.13 BXETC R&EZEFXRMRMRE

4.2 DSRC &1z Hr 2 # & A

— ~ 42 A DSRC 2 4| B e #y ITS 6 &4 MR B

M % ETC M & % & - £ A7 ETC ¢ DSRC ik » 5T oAk 4 3 % 92 8 45 ] 0 18 12
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HEZ(CRDRERHEHMARZ LA L WmAHPHRIBEUE > B RCH LG LY
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2HEMASK EICHELEALABTSE BAK - ERANEGN G ~ B AR
HEFXRAONE - S5 TS £ L E U5 B RIS IF 458 DSRC & A dtey ITS
RRFS 2 3338 o

#:45 X (Push) T2 %% » 4o VICS TIRRML 4T Py B ém » B4R EER
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TREYF IR - T A A @R L B EBR AR AR - BEATIAE M
B ey 30~ 35 Ly RO - RSB TH > BHHEERETARR S
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FERAITS 8RR -
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4 RMZRAM © FHUE T FREMGRA > EHR LT L ETHRT -
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Ao eI e a8 1 e of
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M 4.15 BARDSRC % itk
=~ R DSRCHR R HRZ B

DSRC 4% AL — A48 M 09 F1AE > R R B RB R 5 2R A 35 ~ 806 ~ A % 7
oA RNAHREAXGHE [ISEAGKE - mAAMRSAGERF 1S0/TC204 #hi&
X > Bt 2B HRERD T OIEE AN ITS Rt s - ANty » i
BEK K A AR EALE S A 0 RARE A ey 5. 8GHZ M AL » 1T 5B DSRC 42 3t -

BATALSMR A SO0 AR R - B IA A R B R B R AR R BAE S RE S A
KRBT E IR RAIRR O A R ko 548 2 k) RARBGAR B -

dok 4.6 Ao HEARERIMAZEE B €K B R4k 5.8GHz & DSRC 42 » fa & £
BBk A 915MHz & 5.8GHz % physical layer #9i@1538% » £ MR % A A RB A
915MHz #F% > 3£ RAAHkikR 5.8CHz > MEKE A =& 20 > 74 Lae(uplink) & F
42 (downlink) 1§ iR B ey R 5] - B AR B e (R 803 9% A 1024Kbps > M BLAREE $ &,
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% 4.6 8% A DSRC M54 B 2 b

& LS #BIE A% WBIE % 1R85k B
g W (CEN) | 5.8GHz ) JAET 4% : 500Kbps
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£ 900MHz A EH A FgT 4% : 500Kbps
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Z 5. 8GHz ER 7/ AHET/ T 4% : IMbps
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AT RAE R B RAT AR AR R AR 0 B — B ] R AEAE AR A SR -
AT T AR B AT F e AE 1 R AR -
#EEX D FR AR BA RGPS SH RSB -
EHX FR ARG ThHRESHHaTHiER-
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25 ¥ BAUBRTBEAMNBRZEARASL  FTAITSREBE
HBEREZRR

5.1 BAEBIBFRANERAHK TS

MEEAERXEETNERE 4 4% (Vehicle Information and Communication
System, VICS) #1995 F 7 H 18 > 8 1996 54 A HBIRBERBUAR » 25
RAFETEIEHE B ALREE - A E A (CarNavi) #2 VICS £ A % &4t > B
AMBATETHELREAARLGEAGEFIE 8O%EH VICS M E P CEALWH 700
BoVIS THAMRELGFERADHERIBANRELL -

VICS ¥ omsrtyBay » A EEGHE AN E  RERKEERAMEHEL
@AM ﬁm&%ﬁ%“%’&é%ﬂﬁ#‘%ﬁ%‘mﬂﬁP%#Lf%%%%’
RPLEERBO A% - b BB AR BB AT M 8BS A BITHRE
EAE ’\ﬁik&&xxé/)lL CRERRBELAGEERNBY -

HBRHVICS B3 > A TR R A TR

|, BBRMEBP T B E M BT BE B LIRS A RS - £
RADBF I EBAE VR B3 K > s BIAT 4 BRI - R REIEY o
ZOHUHARABMEZTBKRNGEEIE  BEESAEYE REBEBRRE -
NEXBERIIITUEREAN PR BB EFT RS mTIE -
BHXABEHE  TUAETAREGEMAH BRI BAE B amEIE -
BOFRHES  RVERRELEINBAAGOREE - FEAEBH  Bog
b7 &

6. AW A AEBEN BENUGEEFTX  FHNA GG T RELEEER
1. VICS #3870

VICS ¥ <A 1996 54 A 23 BRl4 > UEFE (RE -~ FE -HE2 - #H2E0)
HRFXPCEMEN 100 2EHRABREEL - L4 HRABAH % M4 VICS
FHIR - BB RS BAMASES £ 2003 4 2 A 52 B 44 208 B A &
SARAS SLE (ko B 5.1)  #2k VICS A B RLMBEE S R A EMHYLEL &
FEBARGEN 400 BE¥EF > H4 0% H Skt L P A 86%%E A VICS
B RE2003F6 A VICS LM R345& TIT ¥4 (2003 4 12 A B3t
HEBIBHE) BMARBEMER » F40B 5.2 28 5.4 F5 o

@ oo
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2. VICS A 3L & & 4

VICS 4 ITSAAB T R F T RT AL A4 - £8 X2 REERMLA 4 A
THBATHRI R F > 2w VICS AL BM A sy St -

(D EBALBARNCELHBEBITERTBENRNEE  ARARBETH R AERTIE -
Q) #aB B TR BERERA LG L R RBATHR -
B ERAEMALHENTRRER > B ARG N E MBI A LB BT 47 £
T E o T MBI LR B R -
WTRANVICS W BB MM R BRI REANMBEHT A -
B)BERAELRBH T VICSLINK &P ey - e Sz Mo 2%
8B E B R AR R -
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B xS PR R AB R E BT MR RG A&
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Center,JRTIC) £ 8 2 B 4948 E G R L R 5 Ao @88 F 38 MA@ B Hl Aol 38 4 38
ABETREER BTN LEFEZ VIS -

(3) B RM\BRIE-VICS P ol Bl T MImRhig 412 - (FENEBERIEA2
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Pedestrian ITS

(e.g. map data for car navigation)

Collaboration with GIS DB of the private sector

Infermation
provision

Information
input

Bump info, overpass info, etc.

/AR 11T L T

distance: 150m

# of bumps: 2
# of lifts: 2

waking time: 13min

Create info (e.g. distance
and time) to meet user
regquirements

Additional
info

{ Display bump
] & facilities info

-Building info

-Inside building info

-Degree of walking
difficulty
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=~ BB A @42 E (Road Communication Standard)

(—

4.

(=

)
1
2.
3

BAITS A A%EER (B 5.21)

. 1973 frde > B4 ITS A8 A 9 & # 2 B85 » €145 CACS ~ VICS % 251 % B¢ -

1996 £ 7 A » t AN FAL K FI 24 B A TS GAORRME -

. B 1996 e > BB EHAT VICS~ETC> AR AHS 2 1 KB - 2R &M A %
& B -

B 1997 4he - BANHAE B IR B A (TS & %2044 0 € RET A his

P H IR Z A AR R AP TR IR TN - XA E A ITS A 4

244 o

System Architecture Development - Backdrop

Since 19('113 July 1996 After 1996 Now
Research an " Implementation of Each constituent sy stem
development of the @‘?ffﬁhe“"" plan each constituent being developed
constituent systems for ITS in Japan system separately

®CACS (Basic concepts for the

®RACS Eﬁvaaﬁmmﬁi and

@AMTICS deploymert) ovics
@®ViIcCs

@®ARTS @®@ETC
®s3svs

QASY ®AHS

O®UTMS

in integrated systea [ System Architecture Development ]

Defines following items needed to integrate ITS
- roll(function) of each element

- allocation of each element

- information exchange between elements

521 BRITSAKERHABRRER
#¢ SA 2] RCS

B ITS AR BHUARLAGBANGEEL A AZER URERAE A4 AL

AHBREER - BTUBLI L ERURER A S A Z T FoE 522

P 5T

°
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From System Architecture
to Road Communication Standards

Develop System Models System Architecture
* VICS * Service Definition
+ ETC + Logical Architecture
: ;];AS | - Physical Architecture
Identify Traffic Requirements @
Transmission Requirement Development of Smartway Models
(Path of the past)
Lreffic Info. Functioral Models
I I unclo:
Road Communication Standards TR*;‘;I“SS“J“ Optimum Route | @SystemModels
I . I |Incident Detecti onl ®Arrangement M.
Data Dictionary [(Faxivam l @0ther Models
(Path of year 1999) ]
I Message Set J :
I Protocol ]
Note
1 1 1 [ : Finished
[Manuals I gonformance | | Transit [ : Workin Year1999
¢ Area covered by Road
Japanese Standards Communication Standard Work

(=
1.

2.

(w3)

B 5.22 K ITS ASKRMETLER T HERRE
IREHFHBERREZFRRA M (B 5.23-8 5.25)

BABRNZEBRENRAN ARG ASEARGEEHE  BHEBTHZ
REHRTE  LREALTERE -
ANELGMERA SRR BEHTHETHNRBEERORE > $748E& 1TS
BRAKN  BMIBOE#H LERFHEEOREA > AR AKMSER
& A2 Myt o

R EFBRZARAT kB ERETHECHERESZEIL RAEEHRELLUR
FH BB EL URBEALALBEEANEAREHE SO MNAEELH
REBEHEEA -

BASGERALAENERETHERTERE TUREL- AN EN 2 HERERATE
HMRBZTRENE REEHLEFT  REBIALBRBEATHZLITRRNE

RCSHEXE

. EBEBEHEERERENS A EHEEHEIEE (Protocol Standard) »

HEAEMZE (Message Set Standard) A& &k B 442# (Data Dictionary
Standard) > MRBRA i BEENELRANERTHBEZERTE
BB HERBEHNERBZME  BH BB ERRSMEEZ R
BB -

EHBEER PSPz POBBMELM - URBME THE
MEAMZBEER AL ERA4ZIEETAITHATARFEERIKE
BHEmR o
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Road Communication Standards — Overview

H5.23 #EBFHEEREZRR
Road Communication Standards — Target systems

the needs for
real-time
processing
e | Moo .
communications R Con:'lol Low
(string function)
Special Vehicle OD Traffic Data
Management Calculation Forecast
S S
center to roadside o e
communications Intelligent
(control system) - Information
ey ey Board System
System Traffic Volume All Time
(CCTV Image) Monitoring System
roadside to roadside (in real time)
communications | Obstructien - I 4
r = on - Hazar
(roadsidenetwork) | AHS | Warning System —
(disperse system)| Y
Large traffic information volume Small

H5.24 EBFHEEREZBH
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Generalized Description of RCS

Data
Dictionary

-
o~

Message
Set

Y.
o~

Protoco

M 5.2 MHBFHBREMEZ—BMRE

(Z) RCSHRARRZ

. ERMBARA ITS ALEHT > CERZ 1T2EMRBENEAD > HskEER
RAas sGREREREEMBZAARENLRASD -

2. BlEMTALERER 28 MERA ALZEHBEELS T > 24 4 4% 83 Road
Traffic Information System - Parking Information System - Transit
Information System ~ Highway Bus Information System ~ Disaster Monitoring
System ~ Incident Detection System % -

History of RCS
| Japanese ITS

Selecting Systems S P 1 | iy

l [ 20 Reference ITS Systems|
[Function Allocation Models|
Building Models

l [ System Models ]

Developing Standards (Mar.2000)
lv

Implementing Standards | | 28 real Systems | | (FY2000-2001)

- _____ ey
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Data Dictionary - Flow of study

System architecture
information model

ITS composition

Set up a basic
structure of
information
classification

Data model creation
Construct an information model to
be used in common between

Data Dictionary

study system model prepared in 1998
- Informaetion contents
+ Information
essentiality for
each service
A
Expansion cf

Information Contenti

services and systems.

Expansion of Data

ISO11179 , 14817, IEEE P1489

Dictionary Structure nl

Administrative
meeting of
adjustments

y

Confirm the common
definitions mainly for
the existing systems

R Expansion of Data Dictionary

Message Set - Scope

Roadside

R human interface

. Other
Highway Office/ Construction
Construction Bureau Bureau

C:Center,

(1?@7 y C roadway info.
equest management
sformation) (Roadvway/G]) & Other
\ y Reoad
C traffic info. < C route info. Authorities
(road & traffic ‘ management (Route) management
wbrmaion) ltmaﬁc —J C traffic flow control
restriction) anagement
C spotinfo. L
(Spot) management v
R:Road, 1 Oli%gﬂajizs?ggﬂ/ target interface
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Message Set - Data flow model

National Highway Office/
Regional Construction

Roadside

5.26 HBAMBREREZHRER
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.
Traffic information display panel

B 6.1 RFEHUTMS ZixEdo
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TV camera for taffic control

62 BRKEAS

To provide information

~r- LS 1N
Travel time information boads
B 6.3 A4FMEMH A%
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B> AL EGRREAINERE e bR B RAHRE > B RE N8 M ERE5
BRI RRE R E -
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(=) RAXWRIBEZEBLIFAEETHBS NEE B~ 8 MIB (Management
Information Base) -

(Z) RCS 23752 ITS 4 428 Hh F HA s -
+ ~ ATMS ¥ &

(=) BAFZEBEMH e REBEIL ITSZ 58 o "BRERTEBERT
BRAEY RS EREPHEENAEZRBE N IS4 —ERRBELEMMEHR
X BB RPEXRFTATHORFTAN  HEEzEHARRF > #4% TS
e ETFABMR P ik  RHFAAFRRAELET 2 44 -

(=) BAESHIIFRBECITAXEILER  BEARBEESRBE KL R4EE » BLiE R
ERELE > BABREAREITEASRABREZ LS LR EBER(FLoiE
BoME e MEX)REEEIERBZERN  UBFREZRHE -

(Z) BARZITSH R AR ERABAZTMNRBEZIEMASLSARATRLE S8
TEORITBERANANEMZEEZRZ RN HABREEEEES - i
PHA-RTEERZIBELRE (AAZEWMARNBERBETHRE )
MM Z I A S%RIE 0 RELA kR ITS 284 -

(@) BACHIIERGI AERERZ AT -8 BN ERRI RGP &L
BB BT YR G  RB R R T X HIE R TR LR S
EEZ TN LB ERETABREY -

() BAZTMTHRERBENINEZEZRET S BXFHAS - HELEFH
REAXFHBTEAEFTX  BTRAERAEUBEFXER  BRREABALF
RS T TRABAZEADZRE LERRCEHIFHZRERE  RIT
RERAHATHM BABA—B TH > WEEFEIXAEAFARALY -

(X)) THRATHMORE  HABARRAZEREREBWENNE  £8 AXiBE
FRALTERBREN  BRRAREAGAIEER L BEHBLT DAL
B o

(£) REBRRAREZBEL  REEHEAHENAARENEL A4 YN
BZAWEAEENE  BRBEARRBERAMIAE  URREETER

(N\N) BAERBEZ BB F ML %S BT EMNARREEBEET NI, Has
BLEN FHENABATBERZENE IEREALT BEHARLY -

1.2 My

— -~ BARITS PMZARRAE BREH - ERAEELE TS RAR AR TS &
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— AMEFSNTREBTERS W ERABZHEAIEENAAERB L REE AHS

ZHEREEE  BAHNARERZIHERAREASEOEY > KRS

# di st o '

AMANNRPFIR B ET SRRt B R B ELAOF A - $maE -~ VICS

RE=Zi8h#® -~ ITS Japan % -

W BAAEWEAH VICS RETC HBEFHE48 AL ARERTEELYE £ ITS
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MMEEZFRARR T TRERRLEHME - BRERTABRERIEIEY
i BRITAITS L2 R4Fehs s -

ARSI AT EEAERNEY REFAMNZAOERHAETE WA -
BAABATHERERRERS  HEABLHRRER -
ARARABTERS > BLEREFTMN > R HmRh > XA BT RHASHTE
Z47HE o

2 BAMMEMZAT HEDABFTARAREAABMAEE > RB LA -

SUME RMA R FARMBAEMEAMN  BRFLANE > BRAIH  KHEKEY
g o

RARBRE 2 HEHnT AELABFHPNBRSIC BB BEZFM £ L1655
RE > ZRTERERM Lo -

BAITHETHE [-node ERFAMMBFE  FRHYIBAATET  REEELET
FRZBEARAR  EEEBBERETHRRESE AR NRTZIAEREDT
BERBEFHEZIRAE  RATRENRNERIRITEE RSB B

~ REBREER SR AYE  ZHAZAEEFMARR BB ARA A M

& AR E B R -

~ ARREFHERS AL (TS RARAREASL LB ARV ABERAALARE R AR
ITS B Az o fi SRHL29H HNALZINEREEFTL  BERAS
W MRXEALHER ITSHhEEL22 A ZBRARTHHAARER
Gtk ~ R REFTABOERIELE > URFARABEZIRIIELSKZAE -

R

FRRHEBNRERREALTELE  RERBB > AR B ARZHDDH®
TR CEHREL  2ARFTTHE -

BRAH AT RO m BB TRENT R CHEEL REARS  HARGHE
AR A REERET NE - BHKABEHEE N RARBRIBOHE &
M i eh

7-4



