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274 TAHL 60g 232 THAX Coded R Y 5 (passive) 43|
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gi7ol SA\glot AR, BABAOIL MAUAAGE 100~2007 A8l
L 29 M US$ 33w o[AHENPEIHI US$ 245%ute] v
A

2) EfTEE M

71 ARas Aol wsh ERPS 3] ThHE TRVt FHAIL B A}
A gogiofA %Elﬂtﬂ; T d7h £4(#R AU AdME B
21gh Bow vehd.

Wb chere) S ula

A b7) BHP9 130 totl A|H

B : 57 #Y1H 150 toll A A

C: 137] 439 185 toll =|A

CE 32> APARGA} ENP o] thehd Eauim

i Qt
Ul £ X}k -0 2
: A B C
AR Bl (HK $1007H/d) 50 50 50 0
Azt F49($10081/3) 395 465 540 1, 200
Z3eEt (%) -16 -14 -17 -11
190 3-538 A1 743 2 (10004} 2H) 98 | 113 | 124 83
Z HOI(HK $100%H/J) 730 870 920 300

Al & : Electronic Road Pricing Pilot Schemwe : Results Brief and Consultation Bocument,
1987, Hong Kang, P.8
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AN 1,288 1,271 | 1,287 | 1,278 -0, 26
EAl A g ) 662 669 743 779 5.57
ap g | (51.4); (55,0)] (57.7)| (61,0)
aFE A A 1,394 1,562 | 1,542 | 1,612 4.9
A Ea A 725 852 893 948 9 35
(Hcely (52.0)| (54.5)| (57.9)| (58 8}
4) :

AlA A A 1,170 1,425 1,690 1,740 14,14
= H | 582} 518 682 803 1,008 24.85
(44,3} (47.9) (52.8)} (57.9)

A A 32,55 23.90 23,58 22.62 -11.42

max | & _
o &8l & |2 o4 18,69 16,43 18,56 19.28 1,04
& 2 1
{km/h) 2 2 - 26.39] 25,25 22.87| -6.91

B A 18.6 18.91 18,20 16,881 -3 18

AR agu AFHAY &, 1989,90,91, 2288 EAAE
F o0 0)8Y Al £218 ¥ ES 835 Uiy,
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2-11>.  EF o]213 TENFOE AFTH LS 1991d 121 AU A
1992 227G Y02 FAY FUE3 g FYoles vE o} RLE AY

=3 glch

(R 4-0 N1 EB BERA

(%] : 1094/d)
+ £ 1991 1992
X E By g 235 731
Al Zb 7F A v] & 879 1,977
A 1,114 2,708

Hebd 2Mm RROE wAcl B ol £ FRLS Folt Ao} A
08 HHRE] A1 FAsirin BVUL ok WA 427} HEWOT 3
AEal AREE FRER STolAT HUUCh 123 S8 ALY 3
Aojue 2aol8t S8ATA A4TIHLD B, 3ol U SuAEel chaiA
CouotE wAos v, NEwRe WERE we MNHEEEE )
HiisloloF & Zolch.

4.2.4 Hakx®y

NarA Hex TAFARY iRl Belle B A7 AYHLAe
o, BWe BITHEE AR wste| Hrl.

N4 Eugel A4S Aol niEy], KEHEREA, WHRRKRA, 29
37h THE Ajatel u)als MmERIel R, BEGREE BE, 484850l
2E 3y 4 gk 2} ol W4E EF sl RSl of$ o
2 el WY AZE AEH YA et

HAe] ERES Agstual sk xFE TEU BEEHEVC ol FA
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HAL, HA FYRY AY W ol HEL AL MAIR o RolxA| T eborw,
offel A 4= QArh shksbd, oM AAEE 1)L TR RERAT 5
U BHEER, ERS sleh)Gol Zas|x) gfgly] njRelr),

=T BUEY Yult BYR A% ANJ 288 s1LE 93 2uay oS
FRE GABE Aol F B, 3 BYWRe FRE AL 2R e
RERS Bhtke] o3l A= oo} B},

A FURARE W3 Fo A4ELS 2538 Sdo4 AYesiy
Ch&2 2tk

7}) AR A gl eholntehee) 9y

W #R OEE BYR YFeE BMdM 2U3 sHLIANAT A
_g_

th AT JE A BUE A8 AYe SHEQ APAD Fasts

| Zeg Hol gz, O¥FAF S LIUES} WAL,

wetd 2R3N YW FANI) BU AL WA

ok B TP FEI uS 2 Ad3 gl g FEE A
28] 2|7} Liehyt

uh) B EH 3D FR Wt TFEYE Yosls st 4 o)
2EE 4% 38 0% 0E BU HEeame) AUy
7t 2+ |

1) el BRHTH HEHH

(1) R 8 HEkp

YA-F(1992) ) BHEER il Y Me&wh FEHKL M BEE
fitte WHE27E 249/28 K2 718 33, HAZZ 409/218 Keg 7}3
zZtom Py 121802 AxrgEgr),
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<E 4-5> FEHRI KBNS KE(FIKLERE)

Modees | oc M & = dorav | Q-dv/da Y g

{km/h) {Won/km)

AANE 90.8 19,6 i 1.02 T aLs [ B1.7
i E 95,6 14.2 3,04 80,3 244.1
2B 96.0 18,2 1.43 82.6 118.1
5 A= 79.5 24,2 0,59 70.0 39.9
b + 120.9

R WITROEH, 1990

(2) Logit %ol 23 RE¥H

A4R(1993)8) HEHE MO THEERAERS RAK FATH 2
ol WASH- MEWRS WHEY Rl oshd, HERRGWIL 07:00~09:000)
3 BHgAC] 1009k ~1502H Q) SRAEE PR BTl Y HEelx, RA
E FAY 5% REE MPAFZ Mde BEBTHE &8l 1,0009~1,500
¢ sk#olojo} ria B3 gith

E8 2 44(1993) HE CBD olH2 H&xtet Wafe] o]gg A 4
o) w7ld ARE BAsis ABdold Rug spustach o mdo] e 2
= 2882 (Cordon Toll)ol W2 B2Ale) Sebdelg of&sta, 23 Wgs
AN AYA T £AIE oiFshe Add, BHEA AHY F4E Hd
3} 7= BYEE 44009010 NYBYE 4U)E I AV $YE:
1,8500 0.2 A&t

(3) AR 2T NEHFAN

LEAUATA(1992)0) BWE AKH THRLBOS 93 ARRBER
HERED SAREN SERTS AT WHFRC RE R dom, I
ABoT AW Ml 1T W 3TEYS HROES AN PAREMLOVIE SA
RIHW(HOV) 02 WRA77| 98 Amel BRBTHRRES JRY ®7 Qrh

BEETEY WErEe SHERZE MR ABE FEEKAN R
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Te MBNA AL o, HWBARY HENRNES 24 HREES N
Sue] EWo S BEsn vt |

BriolMe HigAmEks ML 35 2,250~2, 5008 /BRI 2 BEs] A 500
4 BT Bed LN FES BANCL I MR HYY A9 dmmlol
N EEYTiel WHE 1000802 BEHgen, BOBTHE 150808
A= Q. - -

2) X Pi%ke MmEse

7D REHk

REMOE HATHY BE HEABS BHBROS EASE BITES K
ROSE FHY £ Q& K¥ololof 53, MByol WEERo] ulFo] MBLE
B2 BAE 37 ste AMolojol Rl o|2Pe MOAME KERAEM)
ZABERERRE FHIA 2O WA WEY 4 vt
BA-SHEEERS MK BASE EELES BALE MBS RIRAHR
FBZ LEsln vk olotge mgel W= AE7ix ded BRI Q- %
W RS BANCEA BB J 4 gid, & FRES HEE KR H
BE-REHAR W HE RABRS ARSI RE-RERMES WS

ZHES BE) HWFE RONAE GRS P DEMOIE shau] R
M= dim MRAS 2GRS A0t otk MAMMERS WEY) ®
BMERIA 08 Qg 2+ Q= VW, ZTONERS LOENES A4 B
ofsl MAMol Utk B EELE £ BiRelME (A a-DolMet T ik
MRS fEAstart |

2

Y S @ 4-1)
Dj
FARAE R 2
7] A %g ﬁﬁ éé-ﬁ'—] <

d
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wiol W] MEROSE g WA ezl 47E Aok WETH
ol merd  MMSA REGSE EMMFR SeASA K Greenshield
BIo| ofylo] BESs, MO Bl WEZ AR Mks Hol BRY
SIMER BBEAL Green berghillo] ok HRME Mol oshd mEsk
BEC SHEVEMS BAH0 /ol MA MHKS shld WERST B
Bet) olde BEel dth ololuz MARE ANVEOE Urold E-t
Bl WEAS BEY Zo) MWERelD, BHuIH HEUHe HARS &
A wmEol SRMARoITE A&l MAR2SE Pipes?t Munjal#Al, Drewif
B 9l Bel B Fol AT, HES KRS EdieBtflo] slch & FH3A
© F-DEBRZH BIBSIA (2] 4-2)ol 419 e Greenshield ¥ & AHg3tsict,

S = Sf(1- —g:) ——————————————————————— (4 4-2)
RS WS GRS KUEME FHNA Sl LY WEel WARS o
o S BME MEUCH Sb- ERNERCIZ, THEshiE 2Kl
o2yl WEEET A BHRACl RE/IEE HWES FEUCTHA 2KER
of R¥ gol HAST Qv & FaelAL: (4 4-3)olMst Y HMMFRS
A8 3alct.

C=a +b'5 === —= (A 4-3)
o714 ab : A

(4 4-1)~(A 4-3)& FUBNA RA-ZHEE WERS REHD (4 4-4)2)
o olAg %S FAHA BEERS 4uEE (3 423 Lrh

AC = f (F) |
=ag + bz (V) (&, V2D ~=m-mmrmmmmmm *) 4-9)

R ZXRWELMBLS MR THM WE@RIAY Lol el ol
ETESE HBE AR cht BRSNS MR Ty WEZL SEE of
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Ush Bk RREES, D20 WRHRY MERE SO BEol o he
Y- Aos HFHL Yol REWES 1 BAEBOE o) ofF BER Lol
BFA A B, AD 0 ERERER So Emuch
whEhA R LEMER Wsol) Uehs RS BT BAM (Perceived

Travel price)& Z}El7|H ol FAEIL BITS sl ¥ AREY de EE
HORF, BERY, FERA 5& HAT HENE ook

2 Fins BEEKS BB EREGRC s LEsidod EAMERS che
3 el

RERE LBEEN KBER F B HY L ol kA REFol
mebd BEOESH MMME BHEN BEEEERE WAL HHA ENE
AF4S Bi@kolth., BEANES] AEE MFSe FEEMS WS ETRBS
Hch ERsA BN BEH FAS 9T WS A7) Aol HELS A
Bl MBEE, EWE REHUE, FESH D AREY, FRLE SR
5o EHo| 3] ®EHrh. B PiolME PR Rl FRE RME ERE
BS 1,7000.2 BEsiac. "

Lh e

HE-RAMKR(Y] 4-3)9 RBHEES 53] KR 4-02 AHERE EAS
odch  sPss MEYYIAE FANA BARS HE KRS (M 4-5)9 Zrh

AC =532 - 5158 —--=-mmmmmmmmmmmmmeme s (2 4-5)
(R? = 0.88)
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HEE HES MERSE= REMQ Zo] BWMEBRIN RRshe
(A14-6)2] BPRARC] &lth  BPRAR HBel MAUw 7ixs GRS V/C = 10
ojEggul HES WS wA MEHrhe Holth uhd BPRARC ¥ AL #
EEERO) titt gy} BEQe) AWM HE MR el WEs d 4

9l Kol gt
¥ 14
T = To X {1+0'15(__) } S ();] 4_5)
7] . I‘o.u_. 2 Bl 4] 7}
3714 VI/(C:’ : "_,% L?—-rraﬁ u]%c'g 12

<H 4-6> SRR WEN HORA

(%) : %1 /Km)

24 3z 40 48 56 64 72 80

ot
o

HFA4:H] 49_41 42,70 af. 82 34,77 | 32,94 { 31,72 31.11 | 31,72
H 5]

dzeq 3,15 2.94 2.79 2,67 { 2.58 | &2.49 246 | 2,852

¢l A oW | 135,13 | i01.34 81,08 67.56 | 57,91 | B0.67 45,04 | 40. 54

A | ZrPdE | 1746 | 13,09 | 10,48 B.73 | 7.48 | 6.55 582 | 5.24

B Y E 1038 7.78 623 519 4.45 3,89 3.46 3.1

- R 267 25 | 192,94 | 154.35 | 128.63 |110.25 | 96,47 | 85.75 | 77,18

E. A 472,78 | 360.79 | 292,75 | 247.55 |215,61 |191.79 { 173,64 |160,31

) BRI AR 6,14ULR 7HEE.
TR TEBAENWRK TEARERARD, 1992 12

BRHEEMEY FE 458 AHESE A SmE-xEE] Hils #EY
BRS (A 473 2oh (4 4-6)3 (4 4-7) RASEH BRA-XBE HARXE
mEshd (4 4-8)3 Urh

S = 2166 - 0.00657 V—~~--—m=—=m==m=———= (4] 4-7)
(R? = 061)
AC(V) = 42045 + 0.338V--———=———————==~ (A 4-8)
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(E 4-7> XEBE-EMNEE BRE

Z2E(c]) | FEskcR) V/CH| & T84 5 (KPH)
1,442 1,269 0. 84 11.5
2,167 1,034 1.27 5.0
1,492 1,20 0.88 15.0

2,667 905 1.57 6.5
2,217 1,055 1.30 7.5

2,017 1,119 1.19 5.6

v &(4)
CAP=1,700

i [
{
#&%HFa)  N7|8¥Fq)

P — A

45° ' 2EEH1,000t])
1.0 1.7 2.0 3.0 4.0

(IR 4-5> MURBE-SBEERS] BEM

1.2.5 BUKHR

24 BEETNY BEKHRES HeAMe RE B oA 2y Aol
ol BmihRol AE ARHAST WA WREWU 2Aue) B4z} olel o
N7 ZEAEE W ERE obs] AU Q7] Hielc)

BN KBRS 15 IUAYe T BRUU YA sleigon, 3



2ot AT W, BEEME 08U AntZs=y SN A471gel 7
A o} Zch. o -

mleld BdolM: HIzA iUs MR Rikimel B UV AE
4 Foto] Al AU BES BEHRE YA JES AnAl vk

STl 2 P
454 B4y
(Manual System) : n}2y el Flzmo] 2|3 Adeubal
FEHZ 22Dl &g B4
e} I(TAG)¥-2te] x}e]7] &4 R

AH5A B4 olulx] (AlEpAZ Q4o 2% 4y

(Electronic System)

~ntEFEY ARI1HY FEYH

1) £HA Bl

(1) WM AR

7}) SRR AR

o ZHARYIENE HE #A)

o 2] PAGE)

o XFEEFR (AW, HE HWEE B &kE)

o ZozbA A (Mol 7 HARS] WURITE ¥ EERE Bl i)
o AFE(JITHM 51 © BALES B RAWE L BER FR)
o CCTV( B HEol A 2} safe] SEERAE 3 EHAT R %X)
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IR 4-6> GBI AME EE M

wh RS _
o MITHMS HBHAR Uold U Hlbste] HBHAMS] FoRsls —
ELES BA |
o A%t7|7t BEEA SAlol ME EREC) BB olF oY HWE
7} BB ATt FA) RSO HEEMS) R ol

o FlE= BEY Z=xd uwel Aoy} wAshl F3 1071 FYAl o
1.3-1, 7248 '
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o o] Ed FYA| A5 A A&

o AuagA]l MalKfErl Dol ¥4 B3 A oid, ez A
T A WA

o BEZ A she(A AT @)

eh) RERE 27

3 3 ki3 |

o $UHE FA zTol wet Aolst WA, | o AsAEA AL A
28} 1070 FIAl @ 13172 AR
: o $3A S} Ay v, Edoe Uy

Z\A 2% dA
o ol &AW FeA AF MA MAw
o oy Hy
o v F3
o FH2ag &
- UiEA] HF BT W 6562
- TS Ay AL HFE LnR
(2) 72l =
7h st=e] B % HE hE
O o}l F1=({Magnetic stripe)
@ HEFEEKE 71=(IC Card)
@ E#ERX F=(Proximity Card)
2 & Magnetic stripe IC Card Proximity Card
1. 2 tl7| g 2 72 Byte 8 K Byte 150 Byte
2. 44 7% &7t Ve &7}
3. 7= w3 7] A ok 5098l ak 20000k
74 {read/write) e &gt
4.Reader 7}7 | AR (7] FTl) o 100%Hd 27t
5.7t= 714 A (1,0008 ofLf) oF 55T 37}
6. 5% z}7)ofl 2J3 FH{-2]| EEPROM I2AR
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<23 4-7 71T BRI BRTE
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- oy @ wr}
- AU ol - BxE7}
AEE Bests |
2. 40hd WA | - Hats - stay R sEagaus
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A - AlgFte 23
A8 7hs
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REE -

7h) %

o A3l ZUsT U&Aoln, lam MENCINS RIER Miktko) B2
I WITH BUCHR olch ‘
o 2% WSS HUM(AHE HEB)IE wol Holt Gl MK, HAS)
o FEERAC) KN KNS ER U BX

) TR RO W RBOTR

A A

Ih
i

o

18

Q

& @ A4ddo] Fprf o
o F& Qlaju]go] ol Ecl,
8

S22 A

2l Al
3%

=N

A4 g Pgad(ec) ) Y
o AAY (714N ER)W44Ye] 2elow

o x|, A H o2 ;RN FFHE UH

I

2) A BMOTA

(1) el2y2te] EARER (A.V.I/E T.C system)

7 A.V.1./E.T.C. AlA¢] %3

AV.L/ET.C,

PR

Technologies

BE/3d T

{Optical/Infrared)

#AEFE Iz

(Inductive loop)

FARIS
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EAERY 7

(Acostical %ave)
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Hrl WRAels AutEsisel P SxbE MolFL Ax)(digital display)
7 o} £miEstEs 2 wulth Peig Balslel & Zlolm, WM EAul
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2. AAZZA el2(TAG) ¥-2pi4

Tags

X-cyte inc.
Automatic identification Systems
-

-2307 Bering Orive
San Jose. A 85131

a
408/428- 5 FIX 408/432-6733
XKXXXXX

" | y,
Automatic
Vehicle

Identification
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3. olmixi(AR B AA]) Al

Vehicle Number Plate Recognition System

Camera Unit Image Data Processor
® A strobe flashes the instant 2 ve- ®The Image Oata Processor ®Processing time is less than one
hicle has been detected, and the receives image data from the second.
Camera Unit takes a “picture” of camera, processes it, and then
the front face of the vehicle. The outputs tha results,
image data is then transmitted to  ®One image data processor can
tha Image Data Processor. process data from up fo three

cameras (up to three traffic lanes).
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2ad Gantry &5 veticle approaches the first

gantry:

+ Pra-Detecior sansas vehice

+ Antanna quenes U for
autheniication

+ Transaction sequence slans

151 Gantry

QOutstaton Contrailar

Every vehicle will be equipped with an n-Vehicle Unit that operates in conjunction with a
stored-value Smart Card. As the vehicle approaches the first gantry. the antennae
mounted on the gantry checks the validity of the in-Vehicle Unit A deduction is made
while the vehicle is travelling towards the second gantry.

2nd Gantry

—

As vehicia travals past tha first
gamry:

+ Violation checks are
conducied

« Ameunt is deducied from
Sman Card

+ Transaction is \nen wrltan

bick onio the Smart Card

Anlenna

Adter receiving debit instructions from the first gantry, the Smart Card performs the debit
function t¢ deduct the value from the Smart Card.
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2nd Gantry

Antanna

As vehicle approaches the
sgCond ganiry:

+ First Datecior sensas the
vehicla

+ Antenna gharks ta query IL for
confirmalion of transaction

+ Transaction is stored at
Cwtstation Controller and sent
back to the Contral Cenve

A Vehicle Detsction System at the second gantry locates the vehicle and verifies the
transaction. This is then conveyed to the £RP Central Computer via dual high-speed data
lines. .

2nd Gantry

In Ihe casa of wiolation: as vehicie
approaches second gantry &

+ Second Detector serses the
vehicle

Antenng queries U tor
confirmation of ranzagtion

A rear waw of Ing vehicha ig
capiured by e enforcament
carmeras

Transachon and image arg
ghared at tha Quistation
Controller and sent back ta the
Cuntrol Cantre

.

Outstaban Controller .

Enforcemsnt Cameras wifl be mounted on the first gantry to give full coverags of the
carriageway. The cameras will freeze an image of the rear of the vehicle should there be a
viglation due to insufficien! balance in the stered-value Smart Card or a faulty Mn-Vehicle
Unit. The vides image is electronically compressed and sent via high-speed dual data lines
to the EAP Central Computer. The ERP Central Computer System serves as the nerve
centre of the entire Electronic Apad Pricing System, supporting primary database and
back-end applications as well as providing constant environmental and operational
monitoring of all systems and equipment. An automatic paging system will be incorporated
to notify appropriate maintenance and support parsenngl in the event of any failure.
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