vy










)

ul/j/‘t i1 1L
d// 1 sl
buss u /////J

s flA? ud);

siadigh slapiouwss b oalacl

s/

el

/’J(ﬂ(ﬁt’” tuot/ubb
dw/ JU’/ = uVJ/

> N
0,

OloyS 610 po

Lacs 51 g () g0l oo (5 5eu




ke e yob i pas
S gylilinl gz 1)) )ob le alge ] 8 3 o o 9 (S b LT j9T0 0y 2L gyl g0
(PRI Slg o 9 ;8 00SLid 5 ¢ ylo,S (510 -5

AV ol jlasl ) giS sl g5las g 6518 yord ylejlus oyl 5 pid Slaseino
.Jsa?.(‘_;;.)))w:.up‘\‘ht:dﬂwam

o6)l0 e (o590 i (6 oo tilamg 5

AWA-AFF-AFFF-V-) 1, B0 eer 1 SLLS

AallSteslasly Lt (o 98 Sy 8 g

Selogd i g Jom (Sl i 1 g g0

Sryebyp —— delgr i g Jo S piunw i guog0

OLo,S (610 e 1009380 dlis S (5l 0055380 Al

Solaro 5,22 ( d,8 00Slid g5y - BRSNS gz 105938l alils

Ol lacsl . )9S glos Lo g Lo )1 yods Lo sl tosg 381 il

TEYYA/Y/ Y TOYA: 10,505 [EL I

YAM/YIY: 2920 (53009,

YYAF) Lo litoliSo Lo

SR J g Joo ol g (U potamnnnr b (T 2 g i

)9,&551.2»5)[,“@39 Lbd)la)wdln)bal)m1 2 o

285 5 (620 oo 0SB g3y ) 30] 0 5 Lo £ oulii g Ak

Solone 5 i «Simyd 0aSid gy = Jal (5l = Glo)S (il = Ghasile (bl 1 g pome
sl ol

Mo ) (> ¢ ol cwss w1859 je

0L e o o5

(st guid Aot bl 2

Jol ol cog o Yoo 8 Loy
JL, YO el WA Gl 1ols &6

AVA-A5F-AFFS - VD-) 1Sl
AAYYEY—F e iole o s

Cool boioro )5iS (gl (g )lnd 5 b 613,00 Glojlo hlil (gl pis s Ol 3>



42 5 D)9 po G 5l G S0 (S5 (P O g Pilaws 5 (Sntipeed G0 S
alo o3V 1) b g (LSl SW05 (Silw dige (81 Mg SL20 y0l ) 44 Al dan
(St S g o (6 et Sy § Japiro Al o ol 10 135 30 Jelge o 4o+ ol
2 G100IS (S g 00133 23U A5 o Sl Jole S0 (S0 (2 Al 9 (S0 (o
O (loxl Codlad 1o Cal (6 e S oo 03,10 (5,0 (S5 0053l Julge (o0
edlad g oS jaseie |, T dy o saylil g Blaal a4l -lojlw cg e o9 g
9 oSz 455 L ped - WS ce (ool (0 4 g Bl oo o2 5] - Sl Saalen |,
S e pllas 0929 (g 95,10 395 50 1) (58 (selorzl (S5 soglr (g g
Plovo b abliio dy ol 00 A g g 0 Sl )Y (Sl Sy 4ol sl (oo 45 6 305
c i 95 oo (Jlate ol eSS 31 ylejles SV Ay g e i (glady Hlai yo
Cood| 095 lailgy (59,0 9 (SIS Codle 4y Lacl plad a5 ol  Jlte Sloj lojles S
SO BMS 1505,95 &y (LD gS a5l i TS (6l (69,5 1o aSle oy o
Sl (GdiedMe m3lio i S5 98> Ay (pd o (T 10 AS | cawwy 9 S Joliie alay
BT 51 S o 598> alay Wl e yiies i g (Jle lojl S slas! caias oo
ol plesle Lasl colod el o yg 381 casas Al loslw a4 (g ytion 285 Algs o

QB o3 yele s sl iz S 01,81 6l yy aiilgs oo 4568 AT AL BIs £ 5250
se & 5o (Sl ) Slead (5l 393 (Jlase oSl & o0 5 (S48 S ke plS
Ol ey (152 0y (2 poden - ol Cewnd 5 985 (59 0 piden Az 8 (GLeLS,
A1 g )0 i Oledllol g 10 b o Ao (b Cawd (S S i pllas (gl o
S SledMbol 4y ol Cewd Il (g e+ AR co (655 murondl g 4O Caprlad pac
Wl Josg ple 3245 Jol> ST aSably oo Sy xS (jlidgd 920 5900l o>
3 ,gT Cawd Ll jolaie dy . Ogy adlgd jiioy padolie il 4y o (6 105,50
96&».»;,‘.))4».\.40&5»«&3)4GWWfMMLngw))QSLQ&j‘SQ.LCwJ}
Slygd 9 S Hgal 185 () 5ad ;985 Sla 5 oS 9 L 6)1d o lojbu (Sl
32 B el 03905 13 Cpaglis b gl o550l S Ll 4 aladl 5l hai5ke (6l



Db odl ddld p giSWa 610 ol code lanws s )| o S gSaus
20l )0 (gh J g Jo o)

FJE g Joo dadigh (Gla s Ly (LT -

c SNl G5l gi g Sieen -

PSR 65,5 ¥

“S e dolar Qs Slge 8L L g 288 g 130w it —0
Oy gl - 7

“ S ladee -V

(610 e 53 S Mol S 0 g0 B g pllas ~A

F ) ;242051 Gyl g (o g Az 09 Syl -4
SRV RVRVITSTS. S90S W PP JYWEE ST

odl Al ad oz )0 i 5 Jo> doligd (St b QLIT (lgie b yol> LS
(g o> diolgn (pianns (59T (8 19l Juad 1) a )l DS (ol Jgpad sl
Sl 00l 9 Sy Aelip ipgus Jad  Ji g Joor diodipn (Sla gt 25090 Jud
9o diodign slapiurs Sl Rtz p)lez Juad g Ji 5 Joor diodig gl

g

Golailiwl Slrae jgol yglao codld cwne S LBT dlaras (5 S0n 51 (LG o

(9) 9 SRS Capde 0SB S (Bigal Gglae (Mo ) G Oyl
9 SR gl 780 S pdke (S g S 35 (583 5 )l e (lojles
570 15,3 008 9% 9 JoT (6519 005 ¢ LS (61 e e 3 3Le (5 lsbewl (slal 9
Calgd W50903 (Slgly3 I DS (l 225 9 (gl cdngd 40 4 (A1 Sz (5 )lens

Sl ST Lo Olilos Ld y doo

RURI PRIV b (29 § (5 ] S yick0 0USUR 3y

39S S5 )0 9 La g 510yt (slojluw



a0 olee
e ueeeeeeeeeeeeeeese e et ete b be b et b e bbb e s st et e R bbbt ettt bbbk R R R ARttt sttt tenetene JEE W
) S 3 Jo> Waaligh (5L i (591 (53 1ol Joid
TP Gl
ettt e e e e e e a e a e e e doddie
B et €z ITS A
B e ITS 15 cloas Y-
Y ITS ,o,5 Sloas o Cuglgl ¥-)
T F ettt ITS s slocs,5led -
) ettt s U5 g o pymspo ol 3 L ITS ciglas 0-)
L 1P PISYES
L8 OO U U UU RO UURURPPRPRTRON RY9Sy
Yo U g Joo Woligr gm0 2,5 190 Juad
L1825 U U URUURRRPPRPRTRN Gl
FAteretetererereiereresesesesesesesesesesesesesens gy b 50 sla et o Ji5 g Jom sla Sig ) -Y
L IO PP PP PPPPPO PR PUPPPPPRt olgzds ol 4y oy ;o ITS s Y-V
F ) e Galises i Jilog 4 plpy (oo yiws V=YY
D) ettt ettt nenas G980 9 25 Y-Y-Y
DY ettt ettt sttt ettt ettt senes Coal g oy ¥-Y-Y
DB \verrtrettese ettt ettt et s ettt st tene Gy s F-Y-Y
DB erveereeeeeeeeeeeee e eee e oy ;3 ITS e Copng Y-
DRttt et tes s 03l b cenliie ITS sl F-Y
B ) ettt ITS (6l comlin ooz o o905 O-Y
B0 ettt ettt ettt s sttt a AR ARt R et ettt s Rttt t et ettt et et es et e



N Slaal
2 NPT PPPOPOPPPPPPPPPPPPPR ITS &l p o3 aebp N-Y
Y e ITS sloas ;o g laoasls .¥-Y
Y e e e ojsn sl g o pae Y-V
VY e ITS &l 5 ,l38 @l puo K-
YA i s dgo lawgs (6,108 w ko pu N -F-Y
V3 teitttieste sttt sttt oy iy 6l s YoF-Y
A wosar g g sla s S ie g laS ke pus F-F-Y
A e et e aod>
AN ettt ettt Ose]
va JE 9 Joo wiaign Lt sl o)l Jad
N Slaal
X ITS colis g 25T
AB it Ji5 5 Jom slas Jiiulow g oy )l> Y-
A woeviesie sttt st S LSy Y-f
N Ol g dgS g A0y puali F-F
AN e bl 4 055wl glp oo el 0-F
2 N aod>
PP PP PUPPPPPPPPN O925)
Q5 1t ree s s s sttt bbbttt ey 5 mlis Con b
QA e, oles
T PPN b lais! (B S

C



ISl 5 Jahazr Cans i

doxiuo olee
Ouervvvverinnnnnns YV 08 oS Gl il 5l (SO 6yed sl bls S8l o pae - V- IS
Ruvvoevossaesses s ss s ITS 11,5 Sloss V=) Jgur
) 198 g e )0 39290 ITS (glapinacws (Y- Jou
N ploily gble o (b lse (Sl 5 g J&5 g Jo Co e V=) S
VB Sl 3 S8 Sym 5 s Sl S 5 5 B g Ja e ) IS
Vo @lizes o hlug sladaxd g gasley Gledbsl )l dlacs 4y glo oDl -F-Y IS
Wi, e J&5 g Jo glabasd Sledlbl ol Bl 4y Sl oMbl -0-) S
YA e Pl a4y Sl oMbl a8 iy w108l 4 Sl oMbl ) IS
[T PP PP PPPPPPPRTIN Gl slrg o3 o pae -V-Y S
Y s o) S Ssg,iSd1 (5 yglae 1 Ssg Sl el -A-) S
Y s 2)lse (Sig Sl (65l ann 1Sy pSIl ey -A-) IS
Ty e sl J 58 st iCginl 5 (gl -V Y USSS

w})}S‘ 6[.&0&#..:‘ » o._:)UaJ 6‘)" Ao )on ‘5’9.»)4914 Lgl.bu.u)jo w.w‘ 9 gs“""‘ -\Y-) Jg.w

T et e et s
LA TP U‘M‘ ‘Q’?“"‘t’-)'f)'?f:’}s)‘)o oolﬁ U‘JJLC o}.{j)'l.é—\v—\ JS»:
Yo, 5)5*...:‘)“‘4459,..0&‘5.’9“445)\35?65)9)16155196‘)4‘5)M0La—\\~—\ J&w

ST ey yo o B J85 5 Joo gainile) 9550 40 Sales 3,k 5 (Sloo, el -V ) IS

Y e ITS Jlacugdsl I8 Sleas g lags,glod -Y-) oo
LI ST LI YN0 BYRAA 5 s S5 sl e olaws o, -)-Y oo
e e Ly SKen Ji g Jo Copie 3500 )Y IS
| I olgzds bl 4y o, O ITS Jlocuglgl 1)l Cloas atus & -V-V Joux
FY e S 5o plas 5l eolinsl 5 )lse Sy xS i 03lg,0 ~Y-Y JSCo



S u..\...] ) wyy‘ om‘ sj.u )0 ‘bl.‘>é)‘ uo)b.c u}‘bf 6)51)[% -Y-y J&w

FO i, S Hgmmgl il ( SBan & 5 Jo (gladasd Sledbl yioles -F-Y S
FA ettt 528 5 I-TRANSPORT s ~0-Y IS5
Ot ittt (G ol oy aroiign &)l 8 -#-Y S
[} W ol ey 2 00 5 ol Slelu )0 gl 4y o5 L G amass V-V S
YA Y SKen J&5 g Jo slaailbly o)l gl CCTV 0,15 -A-Y s
T ez dTS S 4 (6 4 oo 5 5 S0 g yigo colaiuwl -9-Y IS
OA i SKen J&5 g Jo pia ol Blie 45 gl pm (golili -V - S
e s 03l b cenlie ITS 5,15 Sloss Gl -Y-Y Jga
2 TN 0l e (598 ITS G 4y ool aid iy (650 J& g Joo o =V V-V IS0
VY o, ITS sleosgy o, wlcws 5l ol Jle -V-Y Jgux

VY ettt e [YIITS slaojsp sl 8590 50 SIG -Y-Y Joux
A PO 4538 dTS die) jo (6,l08 W le yo (5l KS,L 1S 5l oolaznl -V-F S
AN i ool o] jo ol lee 4y Slu oMbl -V-F IS

@lises SIS )L o JB sl ssmslis a5 S )L o i mels et Y- S

B T PPN &,90551,8 (el
R N N )5.'&.» ‘é‘j‘)‘ uLC)Ua‘ W -Y-¥ Jiu}
Y oo o y35SIl b gy aite abls ~F-F IS
S SRS el o551 5 0 lasl 5 pliel (glabisd ledol -0-F IS



JOI Jui
Sl st (5 39T (e
J& g9 Joo dio gd




Y
Pl

Ji5 9 Joo wwsigr gL b 2 LT

o -
o Gl gt
Sloal
sl 5 Mo b ST b ol s S
ITS pgeie -
U Sleds pogie Y
ITS Gl slacoglgl quyp Y
o9 B led B ¥




v

s

e Do gd G nns (5591

o, b
W Sl s b gl

dodLo

slsin sga> 5 Lo, S5 ol,a o e 4SS sl a8 i slags,5ld o 0,8
laal, iz S (sl aln 530 sl sl Lo 3 ol 03,5 I s, g JLo
)‘ O)|9_A.Q u‘)LMJﬁ)Qg} RENW) r:l_>v.>‘ l_i’).a] 9 l_'9)‘ )b Q_QTO‘) Lglbolf);\f 9 LbébLQ.: )o
5 Sl e o Shhdl (el g 085 el gyl gl 4yt slacsyslo
2 Oy is5l08 l 5l ()l wailos S oolil (938l5, Dyo0 4y (S, Gl
5 Sen U8 5 Jom SloaSed Cy e ;o a8t lags ys1od us bayllad 5 lausiss!
GhF 5 Ngyee LI A baugsl g Lasllad 55,5 Loy pgas 0 Gl il 4y Slu Db
s Lagyp ol LS il sl 355U slags ol LS i 5 Jos
ol 00U r:lqé‘ YW Rve S5 s Olse 4 gl sl Jold (gl LSS
00y )U a4 J.Q.s 9 LJ‘Q") LSLQW"""“""’ u.s).n.\./a 6‘).3 FLY LS’LQLS)B]L)'Q &‘9.1‘ Egomo 4O
L ;51 aS wgd o asls ATS) ' Ui 5 Jom diodisd slapims Glsis 4 g oo
Gy Ol g iy J& g Joo a2 )5 g Sl o cionl cdigd 00, )15 &y s
Gl drwgd Jl> 50 s e j0 5546l g S penal 4 SIS OLS (pl Bas
oyl 5l a5eS> g 0,91 Jae an ITS 51 solaiwl iSlos g5 co 4595 ail 0 b
Oee 4 O |y o j (e 9,0 9975 £505e (I b LI o a5 placeo b s bl

Lgﬂ_whj_bad_o}&uu_mw LgL._u‘))bASo-\.deSJITS )‘ G}L@QJ.’)K))‘MLC

1. Intelligent Transportation Systems (ITS)
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1. Sustainable Uraban Transport Policy
2. Mode

3. Efficiency

4. Productivity

5. Congestion
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1. Information Technology (IT)
2. ITS User Services
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1. International Standard Organization (ISO)
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1. Organization for Economic Cooperation and Development (OECD)
2. Advanced Passenger Information System (APIS)
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1. Demand Responsive
2. Shared Transportation
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1. Urban Traffic Control (UTC)
2. Closed Circuit TV (CCTV)
3. Green Link Determinig System (GLIDE)

4. Expressway Monitoring and Advisary System (EMAS)

5. Junction Electronic Eyes (J-Eyes)
6. Electronic Road Pricing (ERP)
7. Location-Based Services (LBS)
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2. Red-Light Camera
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1. Electronic Data Interchange (EDI)
2. Fleet Management System (FMS)
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1. Integrated Transportation Management System (ITMS)
2. Traffic.Smart

3. Transport Information Hub (TIH)

4. Land Transport Authority (LTA)

5. Transit.Smart
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1. Route. Smart

2. Manage. Smart

3. Siemens AG

4. Daimler- Chryslen services AG
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1. Bus rapid Transit (BRT)
2. Bogota
3. Prepaid
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1. Reversible Lane Traffic System
2. Tidal Flow System
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1. Mayday

2. Drowsy Driver Warning

3. Cruise Control

4. Crash Warning and Avoidance
5. Smart Restraint
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1. Yokota, Toshiyuki and Weiland, Richard J (2004) Technical Note 5 -
ITS System Architecture For Developing Countries, World Bank.

2. Chen K and Miles J C (eds) (2000), ITS Handbook 2000,
Recommendations from the World Road Association (PIARC), Prepared
by PIARC Committee on Intelligent Transport, Artech House, Boston.

3. FHWA (2001) Evaluation of Automated Pedestrian Detection at
Signalized Intersections, Federal Highway Administration.

4. United Nations (2001), World Urbanization Prospects.

5. ITS Canada (2004), http://www.itscanada.ca/english/architechture.

6. Transport for London (2003), Congestion Charging 6 Months On,
London

7. Sayeg P and Charles P (2004a), ITS in Asia, Part 1 — ITS in ASEAN,
market trends and prospects to 2015, Transport Roundtable Australasia,

Brisbane

8. ITS Japan (2003) I7S Strategy in Japan, Report of the ITS Strategy
Committee, Summary version July 2003 ITS Strategy Committee

9. Sayeg P and Charles P (2004b), ITS in Asia, Part 2 — ITS in China,
market trends and prospects to 2015, Transport Roundtable Australasia,
Brisbane

10. Powell, M (2003), China ITS Primer, article published in Smart
Urban Transport magazine, November 2003

11. Dix M (2004) Central London Congestion Charging, Presentation at
European Conference of Ministers of Transport. An International
Conference on Managing Transport Demand Through User Charges,

London
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Dubai’s all-encompassing ITS initiative gets underway, Smart Urban
Transport magazine, November 2003
2. European Commission — Directorate General for Energy and

Transport (2000) Deployment of Intelligent Transport Systems on the
Trans-European Road Network

3. Department for Transport (UK) (2001) Intelligent Transport Systems
for Britain’s Road Infrastructure

4. Tranports Research Laboratory (1996) , Review of the potential
benefits of Road Transport Telematics - TRL Report 220,

5. Panter D (2003) Buses Benefit from Advanced Tidal Flow Traffic
System, Smart Urban Transport magazine, February 2003

6. Stickland (2002), Reflections on Urban Transport in China, Smart
Urban Transport magazine, September 2003
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ITS Organisations

ERTICO - Europe-wide, not-for-profit, public/ private partnership for
the implementation of Intelligent Transport Systems and Services (ITS)
http://www.ertico.com

ITS America: http://www.itsa.org

ITS Australia: http://www.its-australia.com.au

ITS Canada: http://www.its-sti.gc.ca/en/related sites.htm

ITS Centre, PR China: http://www.itsc.com.cn

ITS Hong Kong: http://www.its-hk.org

ITS Japan: http://www.iijnet.or.jp/vertis/eframe.html

ITS Singapore: http://www.itssingapore.org.sg

ITS Taiwan: http://www.its-taiwan.org.tw

ITS UK:

http://www.dft.gov.uk/stellent/groups/dft roads/documents/sectionhome
page/dft roads page.hcsp

ITS Korea: http://www.itskorea.or.kr

Standards and Architecture:

CEN: http://www.cenorm.be/cenorm/index.htm

ISO: http://www.iso.ch/iso/en/ISOOnline.openerpage

SAE: http://www.sae.org/technicalcommittees/gits.htm

Government programs
http://europa.eu.int/comm/dgs/information_society/index en.htm
http://europa.eu.int/comm/dgs/energy transport/galileo/index en.htm
http://www.ten-t.com

Road safety and traffic
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http://www.irfnet.org
Other

CITE is a an organisation of universities and industry associations

focused on providing comprehensive advanced transportation training
and education. http://www.citeconsortium.org

Institute of Transport Studies Hong Kong:
http://www.hku.hk/hkuits/links.htm

ITS Benefits and unit costs database - http://www.benefitcost.its.dot.gov
ITS Toolkit — To provide guidance to countries with developing and
transitional economies on strategies for introducing ITS and to help the
challenges of surface transportation, the World Bank and Ministry of
Land Infrastructure and Transport published the ITS Toolkit in July
2003:http://www.developingits.org/itstoolkit

LEAP Intelligent Transport Systems — The site provides objective
information about ITS Services and Technologies and their performance,
presented at varying levels of detail, from brief summaries to detailed
reports to the online library of published reports and articles.
http://www.path.berkeley.edu/~leap

Road Engineering Association of Malaysia: http://www.ream.org.my

The Transportation Communications Newsletteris a daily e-mail
publication which provides news and information related to all aspects of
communications in the transportation field.
http://www.trafficling.com/its.htm

The Logistics Institute - Asia Pacific:
http://www.tliap.nus.edu.sg/TliapOpeningWebsite/ AboutUs/overview.as
px

World Bank: Intelligent Transport Systems for Developing Countries:
http://www.worldbank.org/transport/roads/its.htm

US DOT ITS Projects Book 2004, Online Edition,
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APIS  Advanced Passenger Information System

APTS Advanced Public Transport System

ASEAN Association of South East Asian Nations

ASV  Advanced Safety Vehicle

ATC  Area Traffic Control

AVI  Automatic Vehicle Identification

AVL Automatic Vehicle Location

CBD Central Business District

CCTV Closes Circuit TV

COE Certificate of Entitlement - Singapore's vehicle licence auction
system

CV  Commercial Vehicle

CVO Commercial Vehicle Operations

DSRC Dedicated Short Range Communications

EDI  Electronic Data Interchange

EC  European Commission

EMAS Singapore's Expressway Monitoring and Advisory System

ERP Electronic Road Pricing

ERTICO European  Road  Transport Telematics  Implementation
Coordination Organisation (also known as “ERTICO — ITS Europe™)
ETC Electronic Toll Collection

ETTM Electronic Tolling and Traffic Management

EU  European Union GATT General Agreement on Trade and Tariffs
GIS  Geographic Information System

GLIDE Green Link Determining Intelligent Traffic Light System -

Singapore’s UTC system that create green waves by extending the green

Vo
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times allocated along major routes (based on Australia’s Sydney

Coordinated Adaptive Traffic System or SCATS).
GNI  Gross National Income

GNP  Gross National Product

GPS  Global Positioning System

GPRS General Packet Radio Services

GSM Global Standard for Mobile (communication)
IC Integrated Chip

ISP Internet Services Provider

ISO International Standards Organisation

ITS  Intelligent Transportation Systems

LBS Location Based Services

LED Light Emitting Diode

LRT Light Rail Transit

MDI  Model Deployment Initiative

MRT Mass Rapid Transit

NMV Non Motorised Vehicle

OECD Organisation for Economic Cooperation and Development

OECF Overseas Economic Cooperation Fund (Japan)

PTIPS Public Transport Information Priority System (part of Australia's

SCATS)

R & D Research and Development

RTTI Real Time Traveller Information

RT-TRACS Real-base Adaptive Signal Control System
SCATS Sydney Coordinated Adaptive Traffic System
SCOOT Split Cycle Optimum Offset Timing

SOE State-owned Enterprise

SSTCC State Science and Technology Commission, China
SUV  Sports Utility Vehicle/ 4 wheel drive

VoY
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UK  United Kingdom
USA United States of America
UTC Urban Traffic Control (Systems)
UTMS Universal Traffic Management System
VERTIS Vehicle Road and Traffic Intelligence Society (Japan) now ITS
Japan
VA  Vehicle Actuation
VICS Vehicle Information and Communication System
VMS Variable Message Signs
VMZ VerkehrsManagementZentrale - Berlin's transport mobility centre
WAP Wireless Application Protocol
2G Second generation of mobile communications using the GSM
standard
3G Third generation of mobile communication providing broadband
packet-based transmission of text, digitised voice, video and multimedia
at high data rates, up to 2Mbps (megabits per second)

Vo¥
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