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A~ =T OEdERK X, A ha~v=7 DMz SCTEX (Subic-Clark-Tarlac Expressway) , NLEX
(North-Luzon Expressway) 23MH ST 0 | 130T F O TPLEX (Tarlac-Pangasinan-La Union
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NHbD, A bha~<w=FFM»6EEEICHT TiE, SKYWAY (Metro Manila SKYWAY) ., SLEX
(South-Luzon Expressway) ., CAVITEX (Manila Cavite Toll Expressway) ., STAR (Southern Tagalog Arterial
Road) Z23EHF DI1E2y, MERFETOERERNED 5 TS CALAX (Cavite-Laguna
Expressway) & 5,

BfE, ERfEHPORBERIIE TRMFEFICI S TEEINTEY, FEAF—LLPPP R
HHINTWD, £/, Zho0EmdERKIX, wE, 770 Fx A X5 Eh-EEhE LDy
R Ve F“\/?ﬂ?—ji_t“C$¥1‘7@%EFﬁ$¥%7ﬁiﬁ BLTHEICE> TV A BERDFEHE L | BOT &
([ZHID . DPWH & DO Ta vty v a YRR ZH0R L TS IEAOHED 2TENRH L, BEOHF
ERADPBRH STV EHGERK L, STAR & SCTEX DA TH .,

DT b, DPWH 3 H3EH L O THREHERR 2 /i L T % il BRI T E 720K T

ENTH D, 555 EdiE RO FTEME X, TRB (Toll Regulatory Board) & 725, LM LR 5,
7 4 U ¥ BOT M EDORER., 3 K OBUESUENED HN TV 2 %MkE T 5 PPP T, midiE R
O PPP #2285\ TIL DPWH 2SS MR ORERRF OFTEBI & 70 5 Z L RIPR S TR Y (A&,
Bz - S Q0 < @EBGERIC OV TIE, DPWH 3 F3EMERKICE S LTS 2 E0MEE
b,

AN~ =F\ZBT LT - @R P -FHETOEEERMEN L, FEFEFICOVWTRLEKEEE
HIZRT,
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FENET i i e b A, WYE = o R DU
i \/  RDAwETI— A o % g e
— ' ; : ' &7 Tariag-Fangasinan-La Union Expreseway P
i i — {TPLEX) : Linder Construction L

- ' o - i 5 .{k_-.l.

Central Luzon Link Expressway .
(CLLEX] : Under Preparation
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i SAfEa e i A caBanaTuan VR
Subic-Clark-Taslac Expressway [SCTEX ' ' (e Yo N
(1) 200d > 1. ¥ ) o
& & S i
Bt @ BCOE ’ . B ha i Morth Luzan Expresaway (MLEx)
(B Teitways Mariagsmint Gor. {THE) :
% @ BOT Law Agpraach B i @ Dronal 1977, Wilening 2005
_x;\ (Z) Mafila Merth Folfuays Carp. (MNTC)
o Ry {B) Talways Managemeat Comp. TMC)
feiedy | (4} Fuanchise Appidach
TV R
(5N A LS
FeRAANEG

fetro Manllz Skyway (2nd Level) and Souh
Lizen Expressway {Ground Level) up be Alabang

&

SlEx Qrgingt 1977, SLEx Hehab.: 4959,
Skyway Fhgme | 1595 Prase ;20611

@ Cibra-Matng Manga Tollways Coep
@ Skyway O & M Cerp.
Franchize Aporsach

Wil a-Cavvibe Toll Exprassway {CAVITER)

1853 iPhase 11 Exlensioh 2011
WEM-BARA Fiilppines Cip

OICICIC)

LEM-SARA Philppinas Cop
Eranchise Adproach South Luzon Expressway (SLEx)
| - Criginal FG7T, Risbab: & Widering 2006, |
Extareon 201
Ideria Tall Expressway Inz.
! ot e Sout Luzon Expressmays o
ALAE SWEY |y -
LEGEND : :cl.lndy ;repwm ut|:!|r1 el d i 7
@ Duening Year Lo " :T“i'.- : : : { = L
(T} Concessionar ) v 4 i Mﬂ?ﬁﬂh’-’% '

(8) UM Gompany k=

(&) implemanation kpprocon pfl_ ' ' | Southern Tagaiog Anterial fioad (STAR)
=1 Exprecaway i e

Wil Artisial Ao

|
-

@ Ciignal 2000, Extenzion {2Lana) 2008
(2 STAR Infraslructure Davelogmerd Carg.
@

=

N e

STAR Irfrasiruclung Devaogmer Canp,
HOT Law Aporoac
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Hilemetans
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2-21 AHIZSOEEEBRRY F7—Y OFRK

E) L5 SCTEX OFEHHZ Th D BCDA [L“The Bases Conversion and Development
Authority” E R D RET 4 N\ v 8—, IBEID, KELHPI A BT L7 K
BHT D,
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(2) AHT=5OEEEBEA~D ITS BEAORK
1) BHEEEROHSBIAEZOTRIK
AH<=T OFEERERKIZBO L, 3EHRIC 2FEEHD ETC VAT ANEAINTND, T7
b, dbflloo NLEX (21% EC-tag L FEEILD ETC & AT A%, )7, SKYWAY. SLEX ([ZBW T
E-Pass & IEEALD ETC Y A7 ANEHINTWD, Z0O 2D ETC v A7 AlE, HHAEIZAHME
MIRNTeOIZ, 22— =2 2 FIHO ETC ML a2 FI AT BRI, 2 EO T AT MZEN
IR U 7oA H R 2 58 L 2 T 72 B 720,
O BEHER TlX, 7 —ACB T 2 BEIUZIC L DRV Tl Tnb, Bl coe 7Y
YIRS RTIE, ETC HUlifg 0¥ K =R 13D TR . BFEE GO 10%I20 72720 & ST\ D,
Lt AT~=T & POCABERE RS HRICER S, BIER OFLRICHEV, ETC OF|F]
fEPEm EE2 X BN EE > TIT B2 bLD,
AH~=F 0, BURIZE T 2B ERERR O RS EER R Yy U — 27 ZIREITRT,
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2-22 AHT=SOHEBNFGEERNROBRERR Y FT—0 OFRK
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2) AHEREROHEMINOENR & RE
ONLEX ¥ & 8URDE R
NLEX (21X, E#Afl (Open System) & xtiEEEF] (Closed System) OBITEMEARRDIH D |
B T334 & ETC (Electronic Toll Collection System) @ 2 D &AL T\ 5,
NLEX 23F]H L Cu\% ETC @ Hi#igsd, Easytrip Services Corporation.® EC-tag Th 5, (7
A D)

2-2-3 EC-tag

EC-tag O HER @G H UL, BRIMNERED 5.8GHz CEN-DSRC (Dedicated Short Range
Communication) ZHHL T35,

@SKYWAY ¢ SLEX O¥l&#uRn iR
SKYWAY X E%EH| (Open System). SLEX iZxfifii#d] (Closed System) Dil{TEME{AR %
STHEY ., BB TiEdid st ETC ® 2 >OFRNEHHAL TWD,
SKYWAY & SLEX 2A%JH L T\% ETC O #Hifigwix, E-pass ThHhoD, (AU =—7 )

2-2-4 E-pass

E-pass O HHHE UL, BRMNERED 5.8GHz CEN-DSRC #HH L T\ 5,

QFHEEERDOHEHINDEE

% O&M 1373 BE MR AR I B TR U OIEH 2 F0E L T 2 BIFE Cid, ARBEICE R LT,

Stk mEGER O A IRE Lo A IciE, 2 O EEEROFHGIESS, @I TR O # 1k
% NLEX & SKYWAY - SLEX ] TR EUINIZ B> 2 F8 A H OFRED SR L 35,

2 FEFH O B g ORI FH T EICH)H A LTiL, EC-tag & E-pass OEEHEMBAE HF IR —E LThH,
BHEMCBET 27 —ZHA TR 570, HHEOMLEMMEL ML E TEET 20%., FIHE
BR TOREMRPELETH 5,

Fo, WITERHEORZBAGIEIZE L CTiE, Ny 737 4 ATT —Z BT 52 LI L0 HIFIZIX
FIRE L HIWTCTE 225, LT OERIEE OBANLETH D,

13-



FEHE B ORI 2 B0 D HERRIE TRB 23T LT 528, @il B O fis oiE A - PPl Bb
LHERRIZ DPWH 3T LT A Z &b, 87225 O&M M TOBITEHE DA ITIEIZ DUV T
X 2 AT OWHHENLETH D,

TRB & DPWH OHEIRZ AL L7- b »ix, EXECUTIVE ORDER NO. 686 (2009 4£ 12 ) T
HY ., FELNEEZLLTICHRET 5,

[EXECUTIVE ORDER NO. 686]
December 19, 2007

TOLL REGULATORY BOARD

TRANSFERRING BACK THE TOLL REGULATORY BOARD
FROM THE DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
TO THE DEPARTMENT OF TRANSPORTATION AND COMMUNICATIONS
AND CLARIFYING ITS MANDATE

NOW, THEREFORE, I, GLORIA M. ARROYO, President of the Republic of the Philippines,

by virtue of the powers vested in me by law, do hereby order:

SECTION 1.

By virtue of the required approval of the President for the Board to exercise its power to enter
into contracts in behalf of the Republic of the Philippines for the construction, operation and
maintenance of toll facilities for highways, roads, bridges and public thoroughfares, such power

is hereby removed from the Board and vested in the DPWH;

SECTION 2.
The power to determine and decide the kind, type and nature of highways, roads, bridges and

public thoroughfares is hereby vested in the DPWH;

SECTION 3.

The power condemn private property for highways, roads, bridges and public thoroughfares is

hereby vested in the DPWH;

SECTION 4.

The Board shall concentrate on the following powers:

The power to issue, modify and proclaim from time to time the rates of toll that will be
charged the direct users of toll facilities and upon notice and hearing, to approve or disapprove

petitions for the increases; and

-14-



The power to grant authority to operate a toll facility and to issue the necessary "Toll

Operation Certificate."

SECTION 5.
The Board with its clarified functions is hereby transferred back from DPWH to DOTC.

Manila, 19 December 2007
GLORIA M. ARROYO By the President

GLORIA M. ARROYO Executive Secretary

E-Library Doc. ID: 1210137736905031321
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2) AHEREROEEHOERR L RE

ONLEX O ZEEH DBRIR

NLEX (X, MNTC 23f1% 35 TCR (Traffic Control Room) TAREERINEMIINLTEY ., 24
KEfH 8656 HIEH ST\ 5,

TCR IFEHE 1 4, XL —Z 2 A TEAINTEY . BEEORRIZERIE, EAICF 1
— X DJEFEELE & 72> T 5,

TCR ORI HROKET 4 AF LA ZEL~YNTT 4 AT LA L KT = F Ol & fFE 1Y)
BAFRTEDH LY, BEEHRRIC~Y N v 7 AL v FHOBEE=2DEE SN TN D,

A
2-2-5 MNTC O TCR {KiR

KT 4 AT LA EFD AT~V TFT 4 A7 L A2, NLEX OBEBRHNBAEFRENTBY, BN
DRI a—=NV T —OBENENND K D272 >Tuvb, (AVLS : Automatic Vehicle Locator
System) /X b — /L —OHEMNEILZ GPS TEHEL TRV, FHENRE LA, BAEMED
ELED/S ha— L — IR TE D X9 R T D, Fio, BHREIT, b— RS
SINTEY., BHUEMORES b TE RSN TV D,

HEIERL, 2T —7aA v FXTHY | IC BIC 1 FEir T ok E L Th 5, BT,
2ODN—TaA4 Nk 1XELTERLTHLID, b—rEIlEEGEH, fl, EEN/ETE
HEDTRoTEY, E=FEE TL—rHBORNEHRTHZLHTED,

HEBRAMBTOL—BORBREERT

B 2-2-6 AVLS LEW\BEHMFZTOL— U BOZERRERTH

CCTV [IEmHEEKEMIIEEINTEBY . AL —#EH12 CCTV HIEEERH Y | LEIH
BOUEZ L XA THIBENMTZD L2 TN 5D,
-16-



B D MEERSRICAE SN TRY, EFEFELOBRN S D L, ENTITIEFEFOA
BEPBLAMHAIZI S TWND, £z TCR ~NIHEHEFE MO THHERTEL LI, Ky b T4
DEFEE % midE ik ok %%“Cﬁlj\?b“(io@ RGO OB b T D

EBR OB EG AR E EEREENRS ST, ﬁ%@ﬂbm—wﬁ—&i%%ﬁ
MAEFIH L CERSHREIT> T D,

2-2-7 XBRAEELEXBRATR

THEMIZAT, BHETRRMNICERE L CTh o/MNUERIR T1T> TB 0 . AL — 2 MEHEH £ =
ANHTFANANE L, RUTRRIEDOR R NRY — 2 RIRT 5 2 & T, ERIEIEZ1T-> T
Do THEMTED L) RNBENE RSN TOD 0T, HHERHE =X THROERKZINL, &
MNBEZRYy 7T v 70 4 RTERTDHIEIZED ., fER L Lo T D,

X 2-2-8 /NEERIROZE LIEBRIERAE=2 D

Bl DA E— FEMIE, AERXOAE— RACEHMEIL, BEEOBGEEZ X v e —/Lh—|(Zko>T
W5, Nhr— L —LERELZBREL, ERUMFELE ZAETEIT>TWVD, (AE— &
FCHE Y OMERRIE LTO (28 Y . MNTC 1% LTO /SRt SNERYG Y5 L ZAETTHD,
SR OBIE LTO 285 L T\ 5,)
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KAV OFEENT, TEXOEEFHIE 2SI A Y OFICHREL T, EfLTW\D, &
AL, BHEETA Y A OABED S —fRIE~ L HTORRIT IR B0,

229 AI#HXDOEEFAKEDHKEDH

@SKYWAY 03 & EHl DR

SKYWAY /%, SKYWAY O & M Corporation 23f1%& 3 % TCR CARIEEH| 23 FEhE S 41 TH Y .\ TCR
IXCERIE 14, A—% 24T, 241 365 HIEEH I TWD,

FEAZIZ 44 5D CCTV I A 7 MR E SN TE YD  TCR D 6 T~ /VF T 4 A7 LA M TR I@ERI
EEMRL WD,

BYERIZIZ S BOPCOREINTEBY, ZNENTYILTFT 4 AT A OFRFGFEZ, BV
T A ZHBENITA D L D72 >TND,

2-2-10 SKYWAY O & M Corp.® TCR kiR

CCTV # A ZHEi{iZ1% HDV (High-Definition Video) ZEHL CTEV ., HBIIL a—FT 17
VAT LTRLER LTV D,
E7o. —H#D CCTV 7 A gz HM LT, HiGLEE 21T\ [Motion Detector] & L THIfH#
MEIT> TS, BEEMRETIE, W g, WE, fE) 21 amICGHllsn kY, difEfs
18 -



DAFBEDOHHRNAIREIZ /2 > T D,

AL/ UPPRORS 160700 A

2-2-11 Motion Detector M)l

BEANCIEREBRHIEM L TR o3, Ay N T4 0&F 1776-7676) #HEL, &Sy hIAv%F
Hf%@@ﬁ#: ESNTWD

W R & R Fﬁﬁn‘?ﬁxfﬁiéh“(k D BGOSR v — LR &3S IR CE A
TEDEIToTn D,

IR, SmEERAY 0o 2 HITICHRE L CTh D AIEEHRZFIH LT, @rekHeoRe
WEAUE 2 TR L TV 5,

F 7B O EIRIUT L 15 43 E T Web Y1 h~E gk L TV 5, (Web ¥ X, TV5 & MMDA
TH[FENEE LT\ % [Metro Manila Traffic Navigator] ¢ SLEX E&#Z2 34 L T\ 5, Twitter
~OANHRERICHYE LTV 5,)

Web H4 ~3ZEIKIRA HimR

SEIN

)

2-212 Web ¥4 F3ZBEKRA HNIRFKD KT

QFHEEEROXZEEH DERE
£ O&M 120N B8 ’%ZH&T@LEFEIJODEEH%%MLTu\Z)E%fT IEICIE LT Ry,

St mHUE OB — B OIF IR 2 E LI e, WET S IERER S HEAL A D
H, FREET—EXOMEEY T OB ERDH D,
o &SI, EREBRER THAEIHEREEZAT O HE1TE, IWEE - BEL TW L HEHRO L-ur

rEDER ﬂ“L (T b7 &) BUEDEEL T 5,
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(3) A FAT=SOEBEIGEDETEIK
A Po==FOPLHICIE, =T HBMELTWASAR, ~=FHIXmEkE 38.55km*, A 1,660
F N (2007 FEHERF) . NABE 43,079 AKm* 2 H T 5, A ha~v=7 T, ~=7 dIIcH-r2
PEEBHXE LT~ DT 4, AVTAHA, XX T T 472, EDSA 0 KB IR ik e sEA
REEAEALTETEY, EDSA @V OB BB ORI EZ T TWD, £, ~
=TI~ = T BEEE O PLICAE L TWD Z b, EEER Y b U — 7 O hiskiEm o
AR E->TEY, PNR (7 4 U EVEER) <°LRT2 5MA~=FHiZiEmic LT\ 5HI1Eh, LRTI
R~ =7 iR & FEALICHER L T D,
Flo, =T EHEOFLINIET L~ = T i, EHEREE & BRREREO R LIC b BT o T
EPEHE O — RS & AR > THENEASEBME DB LV, E1THB) O B S EENEE L T
W5, EDSA VX, KMOBEHAANKEL EITSNTWDHIED, 7 0—DEHLZN, i
B NER OEE OMUR TR D D72 OF RS AP TERIC K 5 #7882 R~ 2 L T, #
HAEAENE LR TS O, BAERSEEHNG SIS Tnd, £z, BHREK -
DEATITITHFEIA T Hav, ME RS Lo s EiERE N U v 72 W3 2 HElic, hT 4270
FORT 4 Xy TN D, U, T—F— ", 7 P AEREEZTIIR & 9 2 iREEMRE N TH 5 A3,
U7 =—OE(T LR L, M ECoREERQEEMESIE LTV D

lzzn &wmmﬁmwh74/7» K 2-2-14 EDSA &Y D35ERR

A M~ =T%, 445 ETIZDIEDRERITONT, 417 KOG SR ZZ@EIEH 21T > T\ 5,
(1 RN FHRBEOBENEE Lo, BHORZERN 1 EOEEHTHE I T
LHZHBLEENDTD) Lo Lans, BURTIE 417 ROE SO 5 B, 360 ENBEEH L TRY
B0 D57 IITHEE L T D, (§EHEOMRFE T MMDA OFTETH LN, 2 ) LEZANLATH
PG EHED A T F o AREYNCFEM SN TWD FE WD, £2E 58T, BARL 4—
ALZ U TR hER 74 ) ECROEERH Y ThEnSIMBE ORI - flfle=y FEAL
THEY, K20 —METETH Ry, BEMT, RbZOEFHRAMALZEIZA—A T
TTHY, VAT LAFRE SCATS & FHINLD,
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i e
(ANREYIZT) K 2-216 FRFHDBRKVBRTBEDH S
EEH (ONREYIZT)

: \
X 2-215 ERHOESHE

(4) A AT OAHZEDOHRK
1) ERAHTE LR TLOBRK
A= OHFHTH L~ =71 TIE.20 HAYEEI LPIERB S AT LAOBEABRF S
T 5, 1905 it EBHEMEA T V2 (Meralco) DRIE THDH~ =T BEBIT AN~ =T N
THREHERLZETSIETW L WIRERH D, FRKEICE > T, BEEELOETHEILSE
B T —T=—=NZ I & 5> T 72,1960 I~ =T TN O B B A EIRMESEZNZ 72 0 |
IANEASERERI O A UBGE N B £ - CTE TnD . 1970 USSR /1 33 JICA ORiS) 12
L0, EEEREOEARREN R SN NEFICE LT, 70 ERB LIRS TIC L D~ =T BH &
~ A K —77 > (MMETROPLAN) 7357E S, LRTI SHROEHR~ L BN 5T\ 5, LRT2 54T
1980 AL T FIERE I L - TR S D28, B EBIIAIE 2004 FF £ TT L Z ATE, LRT2 5
\Z4e A U T, MRT3 548723 BLT (Build-Lease-Transfer) J72UZ X o TEHENBB I TV D,
nh, —HOPIERALLZEREAREIL, v A =TT DR NWEFIEEICEH SN LOT
Hollzwic, Fv hU—2 L Lo HHFIH & 0BEERHoR bRV E R ITHED S
Nz, £072H, 74 U EVBUHITHRE BECR OHEME L M TiE B~ A Y —7 7 OREL BHY
& LI OB 2 B ARBURFICH T 72, ZhE321F T, JICA (X MMUTIS & FRZ DA ZSHE~ A
=TT VRERET 0T =7 N 1996~1999 2 L7, Z DK Tdb H MMUTIS2 73,
BUIE, JICAICL > T#ED BN TS,
2010 FEICF R LTz, Fiic RBOEDO ANIZSRECR #5217 T, FRed X 9 728l 7 R A agim v
AT LT a Yz RO LE D E LTV D,

< MRT/LRT £5@RHEHE S ZAT LAER S 2= b LRTI - 2 S M N MRT3 582 x5 &
L7z, A~v— b —FRZEAH L aREEEARSN 72 =7 b

< LRT2 S#RMAEMR TP =27 b @ BIEO R A Pasig 17 Santolan SR72>5 . Antipolo @
Masinag ZZZEfFIEDIEM 7 1 P = 7 ~, JICA OPERFERA T — L EARKRFT ST D

< LRT1 BROEM & BE T Y27 b LRT1 S E2FE~EMT 5 & & B2, MRT3 5
LA L, EITEHERE(T S,

< MRT7 5870 =7 b : EDSA @ North Avenue % i & L. San Jose del Monte % & 5i &
T2, BIER 23km OMTTEEDOHBEM S 2= 7 b
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A ha<w=FENO#E (MRT, LRT) ZEEaIEERIZ. LFIORTEBY TH D,

| — \RT Lne 3
{Operational, bulll hrugh BLT)
e |\RT Lne 7
{Cn-gnirg, o be hﬂltmgh BOT)
- I'_R"r |_||"E1
{0n-gaing, % be budt hrosgh PR}
{mat through PRFG

A PAOT=SEOHKE (MRT. LRT) E{EsERXARE
- 22 -




2) NAFEBRAXZBE VAT LOBRK

DOTC A h v~ =7 O\ RETONRIOMRLE L | EET =T L — FOFRICONT, »

K OMDHEEDEFEZ O THFEITo> TV 5D,
ONRRETOHMEIEIZHRLIIY BH

NZNZDWT, DOTC (HEATER ORI Z KSR 2D L H & LT D, % Z. EDSA EIZ
BWTIEL, TN SR EH T AN A OIRTEIC L > TRRAOBITEHNE L <, ERASEEHEOK
EVWHEROOED Lo TND, ZHUTHOWTIE, BEOMBESEIC K DN AHETORHR(L & #HT
BHOHNEEZX D Z &Y, DOTC & L COERRME L 7o TW D,

Z DBEROIBFEAITONT, BARMYIZIZ EDSA EIICE L T, ~=JHNZEITT DA% 1E
17, EDSAHHEHERAIHORMMOPEILBREF SN TWND, L LARNE, NAFEFITRMF
¥ETHDLID, DOTCIZL D ar br—AnNRETHL ONEETH D,

ZOED, BUE, ~=FHiNICHLIEHNAZ —IFLE, ~=FHIEO I o F A0

« NMTC AEir< O HHICEHRT 5 &9 7 ey =7 23, unsolicited proposal D TR M HFHEHE
MOBIBEINTND, REL T oY =7 MM, DOTC, MMDA 73% O EJilZAHE L, NEDA 739 T
2R AE LTW5b, 414, Swiss Challenge M THOND TETH 5,

Flo, BREDNAZ —I FIVOEE ISR LI/ S— =X, ~L—YTOFRERED LY S
o TIEIS &ofwéo&k\K7mv:7%iﬁb&%$%%_;of2%95_%%%én\
NEDA 7GR AFF7o 08, BAGREERE & O3l © £ <A77, WL W I REZFF> T D

o7a Yy MIEHE LT, SR HE ?#/Fﬂﬁ%ﬂ_owf%lXﬁCi@ﬂ$T%é
Thbb, NAX—IFAPIEHIRA~BR SN TH, NRAORSAEHED T — B R LU IR
TOHOLERDDZ LMD, TOFROOESLE L T=FHNAAMOREY fax FEOILET 7 v b
flZzEALELYEWVWIZETHD,

ZHE, 2 ZFICH— R LA IET Ty MlZBEATHZ LICL 2T, AAZFEDFI 2O
IRV B A LD ZEDRWERTH D, ZNH ORI, ITS vAX—T T VDA =a
—DOHIZEDDLZ ENAHETH Y, DOTC L LTHLZDOL I FEMERLTWD, AL, ZHOR
MEEEEE TR L o TWAH Y= TN, IC A— FRIOIETF &7 v Ml ZEA LT
ZHlzo>TUL, FEZELOa LUV RAEZER LR SO AL 2D, HELRIHENRD
bivs,

QEBEFTVN—TL— FEORHRICHRIMYHEH
A huv =7 BEANOERRBEEHFHEORE RERIANR, O—T=— ¥ 7 o —ORHKFeiE
ITIREICH 5 &, DOTC 1338k LT\ 5, ZOERFREITZHE L TWHDNR, FrA—F L —

N OELERIEFIC LD, MRIETEROFETH D,

ZOEER T U N—=T b— N EEGE L T2 N A DOHHNZ OV T, MMDA (308 512 /S 2 Hjl D R I
%K&V%T%%%%%\%ﬁiﬁ#é%ﬁﬁ#®%ﬁ%%ﬁﬂ%Eﬁ?ﬁofﬁ%%ﬁOth

- NHBEARICHL D B D 720 OB RIT/ N E Do 72,

LTO [T/ > =7 L — FOFEA[ ZFTE LT Y . LTFRB (I ADEMEEAI Z AT L TV D28, =
NWOBUMBEBANER S 2% 7 v — NADFEEFEPHENL— LV EER L TWD Z b, BIEICH
N 23T B L TR 2 TWRWEIT/LV— b EOETREN, KERb—HThd,

DOTC [HigER T o N—7 b — A EE L CGRRKICHBE ZHE TSI TNDHNR - F 7 o —F¥EH
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ZREIT 2 FBEOUOEDE LT GPS VAT AR IC E2IGEH LI-Hil o AR A 7 LA OIEH %
BELES ELTnD, ZIOOHETRFIMRDET VAT L3EfH S L, BRI CETT D
KEDNR « BT —%fRTHIENAREE 2D RBEOHIBIZH S LSS,

B OFBNZDONTIL, T 3—=7L— MZ ID [HFHREZ DAL THANEZATREE 75, Wb A
v —hFUNR—=F L= DEANEZOND, ZNHOMEEIL, ITS v AZ—TF VDA ==
—DOHIZEDD T ENAMETH Y, DOTC bZD L H REMEZ/RL TV D,

(8) A +AR=5D—HEBEA~D ITS BADOTIK
1) —#ERREEHORR
~ =7 HHE O —E X, MMDA 2373 %5 TEC (Traffic Engineering Center) “Cif A2 8 % il
DFEHE S TN D,
TEC 13EIZ, BEHEHIEEZIT-oTWHEHE L, CCTV I AT OB EZE=4% 1 7 L TIEHiEHk
EAT> TODMEN LR SN TE Y, 24 K] 365 HIEEH STV,
LTIz, 5 &L CCTV E=4 1V > 7V OEHICEDL INEEZTLT,
DESHEERDOER
Bl 27 2%, LAAfNT A AR (National ) ZFIH L T\ ey, 18 ERHCA—A T U
78l (SCATS : Sydney Coordinated Adaptive Traffic System) (ZH#H L T\ 5,
SCATS IZBUELBM T ThH 22, BLICHERMNEEKR T L7 > TV DD AT A=Y O fitfa b
FELRORWIRILTH D,
FrfiliE, o —MITEPICER - flHZ1T-oTE0 ., H. B, BOZEHFELZ S &I12,
SCATS O Sl 7' = 77 F M2 L 0 R H CHINAE 22 L T\ 5,

Ceniral
Monitoring
(Camberwell) Sritem

Comms. Erout §: fropt End
End

Endividual 9.6Kbis Data Chanpels SH—

Fegn 1
b6ERS synchronoa: DDXN lines

Reg' |.—. ?:tmgn " PDPIL or PC/Osprey Ref:
Com = | pre) Lom
—=a L1

|conceinzu] fconernzu
"l
Traffic Controflers {up fo 123 per region) at

imfersections

HFT : http://www.patrec.org/web_docs/atrf/papers/2002/Zabrieszach%20&%20Petridis%20(2002).pdf
& 2-2-17 SCTAS M R T L&Al
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%%ﬁ@@%ﬁ%ﬁm\7:?ﬁﬁﬁ%4o@%ﬁ(ﬂﬁlzv:ﬁm(%%)/%W2-v:
FH (L) Mk 3 Y U Mk 4 ~ T T oA, ) (ICEIL, HuEC

DA S HIEHEERE 2R E T DM L o T D,

HEBR DEEH - I %, HUE T DIE BHIEEE OE =% TITo TWAR, I~y KT A L TOHME -
WD, =W A U F T 2 —ZANBEVRILTH 5,

J i PETTLAAR
DATAPLEX & PLCx1 EFLLHEED a5
1 : Programmable Logic Controller

B 2-2-18 {ESHIEHEEDHEIKR

AR L7z & D12, 445 &1 dH 215 SHIEARZE AT, 11E5HED 72 0 itk 2 235 M O% R A
RETHDZ &b, 417 EOE SHEES S Cnb, HL, BEORDIZ, 55l 417
%¢\%@¢ﬁ&m%\&%¢ﬁ5%§@ﬁﬁkﬁ01wé

EEHIENC T, ERICHER LI — 7 aAf VRO EFRAERZFHA L TWDENREL HY ., H
ﬁﬁﬁ%@%ﬁﬁ@&BOE%&ﬁOTW5omb\ﬁf@ﬁﬁi\iﬁ@ﬂ%&BO%ﬁ¢\ﬁ
@AY 1,688 T, A 1,542 BFTOWNR E 22> T D,

Fio, BRERTESHIENER STV DR Z2SHUE, x50 455 2872 m W, 388 A8 Em & e -
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TWo,
4 > DA OE 5 Hl 1 O G A2 7 miEs KOV 2+ D15 S-SR & BN 3R B DR B & |
TRIZEHS S,
221 AMBOMNRIER/RBEBRFESHEHE - ERRMBAR—K

A &R Hh iz 1 Hhig 2 g 3 Hhig 4 ait
HEREREY 112 113 110 110 445
CGERAXRZERH) (90) (103) (100) (95) (388)
{ESHI R 108 104 104 101 417
B T AR AN 2R 8K 805 860 603 862 3,130

BUERE P O HEm AR ClE, Bl SO ZIT> TV H 28, R O IRILIZ D>V T
I, EZETERICTETWLOINEIAHATH D,

B, BEUF = OEFHIEEE COBERERRIX, EFESOKRFETHS PLDT (Philippines
Long Distance Telephone Company) &L, 7 u ZREEREZMEH L TW5,

@CCTVE=4Y) VI ERADRR
CCTV 7 A F1%, ~=T BHEOFEHHEIC 130 BREINTEY, B Z—TiX 18 m~/L
FT 4 ATV AIZCCTVMtg A2 F£RL, E=X VU 7 LT 5D,

Bg2-2-20 18 EVIF T4 RITL A TORTEH
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CCTV a2 b L2, BRBEOBKELZBHTHW L, 27 2 a o THEBROIE - $246217
S TW5h,

a. a—ltera—#H4tE a3y

ERFHE DD OEFE COMWE ORI T 5720, a— Lk Z—REEINATVD,
A=t 2 —I0E 3 BORMITHEFENRESNTEY | AXV—FEI~AVFT 4 AT 1A
ICERENTNDH RIS Web 1 b (P, @Web ¥+ h&ZH) 1T8ER STV D BT
FEORIAZ S L1, WG DOEDOEEITKIGL T D,

b. ¥KARKRIEHU LI

MMDA W TEBIEROALHNT, EBHERNRE SN TN D,

FHHERTIE, B0 OFRINES L OBG~OFREMLEZ1T-o TRV, IE LF#IT
Web Y1 b BEHRERMET D27 v a v ~ERS TV,

K 2-2-21 ¥BERAEKREZEI a3 0KRR

c.Web ¥4 FMEZEH a3 Y

~ =7 HHEN OB BRI A Web A b CIEHRZEGEL TV D,

B EIE R 2 TR AE L TV 5 Web %1 bt [Metro Manila Traffic Navigator] T&H Y., TV5
& MMDA TH[FEER LT\ 5,
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Mzt L T\ 5,

(LHEZ M AVE.
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Hortmingund Tralli sEn
AOPAEORY Qreqoarg .
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DI PR ] Aty s
Wik

e a FEREE | Tt h
RS DR Do g
“Crnsicho Lndsoes e Bosd
O PPt A el el
krkmacion '

2-2-23

HAR http://;mdatraffic.interaksyon.com/
2-2-22 Metro Manila Traffic Navigator O E|E |
ZORZ v ary T, RATFT A AT LA OZERIOHER B b OPERF S 2 b L1,
FBEAROVEE . LA BHLHIR DL 2 Web o b ~8 gk L, JEBEAIH 0 LB KA

HRE L RFRREOHEE
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Flo, Av— N7 4 UATFICERSEEREIHO TMMDA] W5 77V r—va v #HE
. BUEIX Apple ££® iPhone ® %42 MMDA ver.2.0.1 %V V —AHTH 5,

l_ci METRO MANILA e _ METRO MANILA S
TRAFFIC NAVIGATOR = s TRAFFIC NAVIGATOR
3 s 1)) —
'ng. o T “ E
“ﬂ-aT?_@ Quezop' City
City Caloocan g
Santa Mesa
Heighls

Tonde
Sal [

Binondo aiﬂanlla S;
andaluyong
City

Makati City

GDQE,IE! NInaT A
Last Che 10/12/2011 01:58p

¥

M

A Hagonoy

View  Map View

B 2-2-24 MMDA O) [ i 3% Rl

d. Twitter 55 > a >
~ =7 HHBE N OB ASE IR Z . Twitter <° Facebook TIH##elt 217> T\ %,
OB a T, AT T A AT VANZER ST D RIBERIS Web ¥4 MMIBEFR I
TV AHEHEZEORIZ b &1, Twitter X° Facebook % | LiE KA@M 2 #Efk L T\ 5,
Twitter <> Facebook ® SNS (Social Networking Service) D AT 4 7T ZFIHL T\ 5720,
BEEFRAENDDORWEDRICRH LT, FIEEZITo T D,

iy '
| [ | ] &
- W FEL] 2
s
| u Femglby Ao
A - - ! } l |
e LTl o S MLdi hl
@ e
Pk EELE I FEBLY IRAY B0
S (] -
@ 03 ot A TR ECES SR T | e tiy Tivaeed g 1 R
S b k| Whee rtsn i) Refancel v Fsmiern oL srommd) e |zt Vi flie ekl
DS | s
@ . -F-.-.

[ i lii

X 2-2-25 Twitter TOIEIRITELH
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2-2-26 Facebook TDIERIZHLHI

2) —RERZBENDORE

TEC OfE=#l# & CCTV =% U > 7 OEMIL, THZNINL L T T T\ A 72, FHEIC
BRI N2 ENTORVIRILTH 5,

D7, B TR L7z Hiam e EOF#RIL [CCTV =% U » 7 OiEH] THIH
ENTELT, FLEHESLTHEATNEOEHRE EEHEOEM] CHHAIShTHWRNEWNI IR
BEAHELTND,

B2, [EEHIAHT AT A% 18 FRNGEA LS ZBELFHAL D Z &b, HRrEm s
EOTERRSTNARS TR, ROV AT ARHNREEN TN D,
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2—3 ZAEEHICERLES - HEORRKRRURE
2—3—1 BAEBUFREEDFTER U
ZIZTIE, ERAZEE I Z—D OB ITS ICHEDERNEE X LD T RATT Th D NILFHEE
¥4 (DPWH) L#E@BEE (DOTC), KW, ~=7 BB OEKRCBERZTEST 5~=7 5
BB T (MMDA) @ 3#BIICSOWTC, 4 OFTE & E 3 5,

(1) DPWH
1) BE
1979 4F 7 AZ A S 3E1EE 544 (the Ministry of Public Works, Transportation and Communications :
MPWTC) 7>5 ., Executive Order No. 546 |Z & > T, MOTC (the Ministry of Transportation and
Communications) & . /AFLFHIEIERK (the Ministry of Public Works and Highways : MPWH) @ >
DECSH STz, £ Dk, 1987 4F 1 HIZ MPWH (X MPW (the Ministry of Public Works) & A& L |
DPWH (the Department of Public Works and Highways) & L C&tl 4, BIFEIZE > T 5,

2) FRE

DPWH (X, —X[ELE - IR O - FXEF - 8% - MERFE R, KON, A br~ =7 OEESN DT
HICBIT DETHIE, EUKER, KERBRBEZ I D LT 5107 T8l - E LR A TET
%o BHIENZOWTIX, DPWH IXBL/E, A b~ =7 M4k Manila North Road (MNR) CDf5
BHEE . FIEBEESOMERFE LA TS LT 5, MNR _EOZRZESET 67 EiTd 508, D95,
DPWH |Z[K %15 5 Hll A3 S & 40TV B DI 53 @it & 7e > T b,

R H BN EA I, RN EE 21T - T D 2N, BOT D114 . DPWH 23 1= & 72
> TARLAE - FBE - MR OBEEERZET D2 LICR>TND,

% 2-3-1 DPWH HMprEd 5ithisih]. SEERFIEEER (2010 £)

Region Name Asphalt | Concrete Earth Gravel | Grand Total

Cordillera Administrative Region 110.59 943.58 1.56 900.09 1,955.82,
National Capital Region 629.35 490.61 - - 1,119.96
Region [ 693.85 872.96 2.52 75.36 1,644.69
Region II 340.68 1,086.46 1.12 380.90 1,809.16
Region IIT 1,024.21] 1,072.11 11.36 165.27 2,272.95
Region IV-A 1,362.40 845.78 - 221.57 2,429.75
Region IV-B 182.59] 1,232.70 3.67 841.15 2,260.11
Region V 764.69] 1,140.20 1.94 405.62 2,312.45
Region VI 882.94| 1,620.11 2.97 440.86 2,946.88
Region VII 885.36] 1,134.59 17.82 231.16 2,268.93
Region VIII 536.26] 1,570.52 14.72 322.89 2,444.38
Region IX 317.76 669.68 - 392.51 1,379.95
Region X 468.62 855.24 3.38 571.08 1,898.32
Region XI 273.97 843.84 4.00 528.00 1,649.82
Region XII 268.96 708.52 - 537.82 1,515.31
Region XIII 139.66 855.66 - 434.41 1,429.72
Grand Total 8,881.88| 15,942.55 65.05| 6,448.69 31,338.17
% £t : DPWH
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2009 FFHEDERERIER X, 29,899km THDH, ZDH 5, ERHEBEIEEOIERX 15,731km TR

TVEN

FERED 53% L 7o TG, ZOBFIEIRD 950D 86%NEHE I N TWAH A, iEEKD 9 H D 27%
N E 24 HAREICH D, BFREIRIRIER O 14% B3 REFE L 72> T 5,
F 7o, EERIEE D 9 BOBERUAN & 72D\ b 5 HRREE ORIEE 1 14,168km T, EEBIER

D 5T%E 72> TND, ZO FREHEIZCOW TSR AR OLRIT 63%I2E EFE-TW 5,

3) RS
DPWH |[ZEB T A5 K Tay =2 NOH 7o —s3— X, #H)E (Planning Service) TH 5D,

D1%7>, Technical Service, Support Service, Regional Operations, % U PMO Operations @ 3 > D} )5
PELIE STV D, Ak 2 DL ISR,

Secretary

IM Ezternal Stakeholders

Relations Office

\ \ [ |
Undersecretary Undersecretary Undersecretary Undersecretary
for Technical Service for Buppott Service for Regional Operations for PMO Operations
—{ Qualtty Assistance Office
Assistant Assistant Secretary Azsistant Secretary Assistant Secretary Asgzistant Jecretary Agsistant Secretary
Secretary for Planning and PPP for Support Services for Luzon Operations for Visgas and for PMO Operations
. . : Mindanao Operations -
Bureau of Planming | Admin and Regional All Project
Design Service | | Manpower Offices [ 11, L Regional Managetent
- Management 111 V-4, V- Offices V1, Offices
Bureau ?f PPP Service Service B, V.CAR VIL VIIL IE,
Construchion NCR X XL EIL X
Eutean of Development Comptrollership
Maintenance Planning || ani Finace ‘ :
Division ] Management 91 Districts L
Bureau of Service Offices 114 Distrcts
Research and Project Dffices
Standards Evanation |- Monitoring and
Diwision [nformation
Bureau of 1 service
Equipment Programmmg
Division
Research and Legal Service
Standards
Dwision || || Procuretent
Service

B 2-3-1 A#AEREHRE (DPWH) ORBEEEHE
HigL : DPWH 77" 4}
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(2) MMDA

1) FZE

MMDA 1%, ~=7 BB O T REHBRFEFEORE, FrEE=4% 1 7 i, EfizirEd 513
Py, RIEEHIMRDBORRE, ., BORE=4 1V v 7| REWEAIAZE S AT LAOFHHE, 34,

Wit et GEEAGEMH], SRR ORifT L EE, BT YT Y v SR KlHE S
AT %,

HiAZBLIS DFTE B DWW TR, # TR BT 2 BORRE, EERE, BEDE
HZ BOKEH, FAKREEHICRIBORKE, (> 7 7% - EH., #iio HHp] HHE & R4
fie. BRI - EEBSRALICR D EORIRE., Bl R, Y uY e MERL, ROEHTNO AL A

Fﬁ%jﬁéo
TNENDOFFEEKIZONWT, Fito@dmv k42, Zhbnrh, %:HS*%L@Ww%%
SEIE, (QORWEER] Thb, UiEDHO IT /LOEEN, A hu~=FZ8\) % HEHAmE

@@¢@ﬁ¢:g¢5%@aazéoiﬁm@ﬂmﬁﬁmfiﬁﬁﬁj@%ﬁ_kwf%\%ﬁw
. BRBEE D FE . BRSO R OREEEEIR . SIEEEO ML ET 5 L bE R 5.
7 DSEHEGEE - E=SYL Y Bl A F o~ =F O
S BB O - =2 U Lo - Sl RO
W =g U L SR E ORI AT S

E

Wolf¥7uy=2 b

E

QFBEEHE: HIKWIZET H WL B EOREZE OB HI ORE, HifT, %
FHFARE, (5 SRS - EH '#EF?” il é&ﬁ%%<%ﬁ0)?3»—§7,J¢/572:#E¥ﬁTﬁ$E%EﬁtZitﬁ)€ﬁ§
BEBET0 T 7 LAORERE, RBEERERICOIEDFEEZTET D,

CEMEREMILE - B FEFEWILIL LR DB/ ERBEOMREE, #5072 BEFM LI NG K D RE -
AT e QML B 7R BEZEMALBRBNE A > 7 Z DFEAf - MEFFEEL, U Yo 2 Vv OHEtEZR & WA
PEEEMIL P A D FEHs 2 F S %,

@K EHE, TKNE- S HKEEOIILIAR DR DOFE, MO FARLE - BHIRD
FEHEITET 5,
OBMHOEL - LI FIFASHE -#MHRNBMAAOREE: MO ELRF2ILRICHEIEDE T D

72D OFFE R A ~OFFRRORE, AT 2MIXKOFAE, EEEMH, KERFEIC)H L
T REEERT DR SF DI 2 TET D
CREISE - HERERS - MHRFROMIE : HHNORARKOMRS - HIEITR D MR

DREFDEBZIET D,

DRTEEORSMRER : HIE. B, KSEOKEOHIL & 555 ORI 05
. EOEBEFET S,
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2) fHsuH
MMDA D[ 2 LA FIZoRd, #RiiANAS@E 2 FrE L T2 RIE. TRLoMMfEX o 5> Ho
Assistant General Manager for Operation FIZHT/E 3 %, Traffic Engineering Center (TEC) T %,

| Chairman |

| Depty Chairman |

| General Manager |

| |
Assistant General Assistant Ceneral Assistant Ceneral
Manager for Planning Ianager for Cperation Manager for Finance
and Adrninistration
Metropolitan Physical Planning and Sohd Waste Traffic
Development Spatial Development Management Engineering
Planning Service Setvice Center
Traffic Traffic
Plans and Land Resource .
. M tand Enforcement Education
Tograms anagement 2l Division Division
Zoning Drvision
Flood Control and Health, Puhlic
Plans and Urban Development sewerage ngety and
Programs Division IManagement Enwvironmental
Protection Protection
2-3-2 T=SH#MEBFET (MMDA) DHERASIER

it : MMDA 97" #4}
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(3) DOTC
1) inE
1979 4 7 Az, i#Efii@{E4 (the Ministry of Transportation and Communications : MOTC) 23X
SNz, TORTFIFALFEEREEY (the Ministry of Public Works, Transportation and
Communications : MPWTC) T 72753, Executive Order No. 546 (Z &> T, MOTC & . /AFLHIEERK
44 (the Ministry of Public Works and Highways : MPWH) O _ S>OEIZdGl 7z, 1987 43 HIZ
X Executive Order Nos. 125, 125-A OHEIZ L - T, MOTC 7>5 DOTC ~ & il Sz,

2) E

MOTC 1%, GEIEA > 7 7 %R <) BEEZE O @A 7 7 K ONBEA 7 7 IR 5 BORKRE.
Rt E R E, BB O, BF7n Y =7 boE, FEHAFET H1E0, HEIBEOEE,
/\Xfyi&ﬂ:/‘ BOBMBRRAIEOEIEZIT> T 5,

DOTC %, 2%, LRT, =/ A 7% / EHERZ2EH, hREHIE SHE s A7 L% 2130 & 75K
iz /27A®# - Hfil - BRI TE T,

DOTC @ FEMEBAIZITIRD & DD %,

% 2-3-2 DOTC OTHMBELE TN SDRE

DOTC T ERHEES D4 i PrEEIE

Land Transportation Office (LTO) > HENHEOBRERED
BT ELE GRS ST, N B DRI Gk T LD R B
Bk RFEREL O

> A B EERR G FFRE ST
AT RUEER SR FFRED FEAT /S FFRED BHT/ edF ORI R/
RFER L DORFFORBE

> 221
FoN=T L — MEW B FF O A @A RE SCE
2B DA OHIN %

Land Transportation Franchising and | » AIAZE OV — & AR FA]
Regulatory Board (LTFRB) « DOTC A L7-AEAWEFEICAI L 72w — e A
Jb— kK« = DFFRAT
ANHAZE Y — AR AT REE OFIT - BH - IV IE L -
- TR
» AR OFFRE AT
ANIAZEEREOEEDE=4 1 7
AN Y 70 E KR )9 2 B v L 2RI
> RILZEEEDOEFME (7T TF v A X) 5
NG AISE MR ~DEEME (7T F v A X)
D5

~
”%
=ity

Lm
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% 2-3-2 DOTC DTHMWBEL TN LDOME (FIEKES)
DOTC T EBH%EE D4 R FrEEIE

Toll Regulatory Board (TRB)

AEHERE OEER « EEMERE L, L OVEERER OB K HEDFE
QP Uﬂéﬁ@ﬁ*ﬁ(ﬂi Z P, TRB ANFTE 92 HUE O & s B i
I, ko
& | % mj_ﬁft% (North Luzon Expressway :NLEX)
VLY U EEGE R (South Luzon Expressway: SLEX)
vV~ =77 EdiE (Manila-Cavite Expressway)

VAIIA T = A EiEER (South Metro Manila Skyway:
Skyway)
v A4 —EHiE R (Southern Tagalog Arterial Road: STAR
Tollway)
VAL )70 BTy ) iEEE s (Subic-Clark-Tarlac Expressway:
SCTEx)
Light Rail Transit Authority (LRTA) LRT D&Y - % - HEFFE B2 PTE, BlE, ETShTW5,

A hma<=FE® LRT1
ZELTW5A,

Tk, LRT2 SRgDE « #eRpE # & fr

Philippine National Railways (PNR)

74 U EVEETHY 74vﬁyéi@§ﬁ%%L\%;U
A b u~=FEBMEOUNA 2V OFS T #kE O - HERFE
@%%%0mm#@&'ﬁﬁﬁﬁl%kéfﬁmv:7iﬁ®
#ii#kiE 1%, North Main Line (7Y — > A ») & (X, the South
Main Line (FL o294 2) b5,

North Luzon Railways Corporation

(NLRC)

Ly o BdbL Y kK BET r Y =7 FTh D, North
Rail #f 7' vy = 7 hOHidEL2 . PNR LEHE L CArE,

Civil  Aviation  Authority of the

Philippines (CAAP)

74 V2 LOEEICET 5, EHBAL ERORE &7,
MO ZERE O IEITIZ AR DB - ERLOKE & fiAT, 2 i
FRHROFE, Mize s L —=2 27k Z— (CATC) DEM -
FrE B 2 T,

Manila International Airport Authority

= AT % EERZEUICRHME Ule, 22 iRk @] - MERFE P

(MIAA) Z AT

Mactan-Cebu __International __ Airport | ~ 7 & V[EBRZEHRICR L L7z, ZEHgk O - Mg B4 At
Authority (MCIAA) H

Philippine  Aerospace  Development | ffLZEF§ DRI C « (EELEAT OIRIL, Mol « AL Tt
Corporation (PADC) X ODORRE - LR DGR & T
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£ 2-3-2 DOTCOTHMEEZFTNLDOME GIEHKS)

DOTC TEFHEBE D4 F7 PFTEHEIH

Civil Aeronautics Board (CAB) RLZepgoo U — 2 « A - 5EAENCAR 2 AR 01
FH % T

Maritime Industry Authority (MARINA) WREEEEDE R, MRRIE L T

Philippine Coast Guard (PCG) W T o Ny L OFARI EE DO IRGE . MR G TRSONE
FEBRBEOMRA, 7 ¢ U VU MERE ORiAT & P

Philippine Ports Authority (PPA) 7 4 VBt OO E - 5 A2 P

Office of Transport Cooperatives (OTC) R T 31T D WA TE B & P

Office for Transportation Security (OTS) 74 U B OMZE, hE, JBEKASH, ShED
HOLPDLZRMY AT LDOEX 2 VT 4 DREZEF
e

Cebu Port Authority (CPA) T OETOWRAEDIEE - HFFE A AT

3) sk

DOTC DAL, KE (Secretary) % 4EFHIZ, X'H (Under Secretary) . YK 'F fifi (Assistant Secretary)
MELE S AL, WEMO TIZAE (Division) NEE STV 5D, SERHMEMAERIXKZ, REICRT,
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Secretary }—{ Attached Agencies
Undersecretary for Undersecretary for Undersecretary for
Legal Flantung Operations
| | |
Assistant Secretary for Assistant Secretary for Assistant Secretary for Agssistant Secretary for Assistant Secretary for
Legal Affars Procurement Planrng Administration Project Management
[
| | | |
Legal Service Franchising Procurement, Supply \flamﬁng Service Management Finance and A dmiristrative Comptrollership Project Program Monttoring and
— Review Staff and Property Information Management Service Service Wanagement Evaluation Service
Legurative aud Management Service Internztional Service Service Service
Issuance Division : Cooperation Desk || Personnel Accounting : : Program
— Invgshgatwn, Procurement Computer Systems Budget Division Division Division Untfed Progect Monitoring and
L I‘nve.stlg.ahnn‘ap[li || Secunty and Law 1 Division 1 Waritime Transport Divisio — ™ Management Docutettation
Adndication Division Enforcement Planring Division Management [ U eSOl Tréasm Office Diwiston
. Sraft _‘ Supgly Division Tnfarmation Systerns Division Develppment Division
Confract Review and Ral Transport Division Divistan || Project Documentation Evahiation and
—  Documentation Prone i o T e
o Toperty Flanning Divisior | [ General Service and Controll Diwtsion | 1| Performance
Arsian — Utlization and s Reporting Division
i} : Diviston ——
- Disposal Division || A Transport Engineering and
Legd Affajr.sl apd Planning Division L architechtural
Research Division .
Design Dmision
Road Transpott
Planting Division

HiElL - DOTC =7 4}
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2—4 xﬁv:%taﬁénsﬁltﬁﬁtﬁﬁﬁ
AMAOH T, FELREFREMRITST D WaEx CBURIZBIT A A H~ =T TO ITS [ZBH
T2 A EARRE & OV BLIR 0288 ﬁﬂﬁ/XTAwﬁﬁﬂw<o#%%#_ﬁoko
IR, s &4 5,

(1) AHT=SOEEERICH TS ITS BEHRE

1) %I 5 218HD ETC Y RAT LA
> AN~ =T OEBIER TIX, 2D ETC VAT ARHEHMEO e WEE, BEIL TS, 772
HH. NLEX O EC-tag & SKYWAY K O} SLEX O E—pass TH5, BIfE, NLEX & SLEX &3
HOE R CHER T STV WS, FRERIY R REEDEER R~ b U — 27 O FHE 2 REHICE <
L. ETC VA7 AO—tiiEHNLETH 5,
> 2 B ETC ¥ A7 L D— ki, &mm (XREE AR, T LA, RO EEER &
FHEFED AND X D Tt T 2% 612, BHeR D 2 N IERNEN BTV S 55 = FHEE O
ﬁ@ﬁ%%f%é:&\Eﬁﬁ&v—&%wa%%m%ﬂmﬁ%%\mKinmmioﬁﬁW
BBV ET 5 Z L AMETH 2%, #fk- HI i COHE D E & 72 5 AR &,

2) BEERME. RUESEERORE—ER L DEFROXSE
> EEEEIL, REASRL—Z I EHEHEOEL 2> TND EZANDL, B AL —
A M TORZRBERO LG OHEFAIIFE LR, 5%, AT~=TFNTOEEEK S Y hT—
7@#%% SEHICE &, HEEOEBER AL — X W TORBEEROIGNEETH D,
BOEE & — BB OZBIEROLFIZTONTIE, SKYWAY & MMDA 2A—#{T->TEY .
SKYWAY DOXRiEIE#EZ MMDA O U = 7% A "RinbfGE5Z ERTES, LMhLarnb, A
TV D IERIT, SdER OWATERES, @EE g HA DR O—BGER O sS@ER TH - 72
D&, REMZRLDICE EE->TND,

(2) A bAT=5O—ERRICE TS ITS BEARE

1) B4 ERR A E
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ANFEE:  TEAM, “Technical Specification for Microprocessor Traffic Signal Controller for use in the
Philippines”, July, 2004,
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DEETDHTECTHD, SCTEX TH ECtag N &b, 2BEHBOME LHFIZITI » AEET S
FiAF, A SHAUE, NLEX~SCTEX MO XE O EFTIZR LT, & IEEZIE 2 [T,
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TCRIZEHIE 14, AL —X 24 CTHEHASNTEY , BEEOFRIZEFIE, EHICAHL—F
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HIl O A B — NERIE, AEo A — K47 TEEIL, Eﬁ@%@%hbm—wﬁ [ZE> TV
B 12120, Fun—=F1L— ORI TE 20, Nhar—h—id, EKEZEREL, UKFEY)
HEZAETEITH, (AL, A — FERHURE Y OHEBRIZ, LTO (Land Transport Office : DOTC @
THEARAR) 12H D MNTC IE LTO MOHZESNT, U285 L ZAETEITET S, KHAIED
WL, LTOIC K > TEBSNTWD,

RAEOBEEEM T, FEXROEBEFHIEEEZFIH LT, B DS THEML TV D, EKE
WL, A ABORLED S — B~ & HTONRITIUXR B 720,

xaaliid

g b7 FHEm, EIEOWIREEOBLEND GPS IZ X ANEED =— X013 H 5,

ANFEE: 72 L,



AH<=F TS~V AL =T F U KET Y =7 MEMGEEEHE miksEk
Mega Manila Region Highway Network ITS Integration Project

Records of Meeting

1. HEf 2011411 A 10 H  14:00~15:00

2. Spn HALT ¢ U B th

3. HiEE 74U | TR EREER

BRE $EfE T oY= PET 4 A RV —
EEN] ., AR (JICA A
AP, #HE, e Bk, RAEHE)
4. FEGEEB | MMDA ~OfE Sl & 2 7 L OFRZIRBLUT BT % Fi 4
5. WhiENA
(1) MMDA ~OfE Bl > AT L DFERIITONT

o LIET, MMDA ~MERKBE T E —HEIE ML 2T LD PR 21T o 72, TORMEERSE 2. AL~F
TS AT L ZRET H LD, MMDA ORE4 TREOSCERSFED 7T HRIZEL TR,

o AL E{EARETIZ. MMDA O Planning Division ~10 H RICF L ¥ HFTHY . RE~DODT LT
X 11 H T CiliEhTch D,

e MMDA &, HIEDE SHIHT 25 & (SCATS) DANLT N—UNEEINTE LT, AFRE L
WIOIRM L H- T, BHFHOLERHDL LD L2572, £72, MMDA (XM O Bl & b &
TRV AT LEFHRAREEZEZTND,

o HFRAAIIHAPEERDONL—Ta M VL THY | MIENZ L, BEHIZa X MR END, £, B X
RO NTHWZD, AXTEHHNFICALRWIRILTH 5,
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ATF& ¥} : Proposal of Traffic Management System in Manila City  Sumitomo Electric Industries, LTD.
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World Bank Mission
Urban Transport Crowd-Source ICT Demonstration
and
EAP Sustainable Urban Energy Program

March 14-16, 2011

AIDE-MEMOIRE

A World Bank mission (“Mission”) comprising Holly Krambeck (Task Team Leader / Co-Task Team
Leader; Transport Economist), Chris Pablo (Senior Operations Specialist), Natasha Beschorner (Senior
Information Communications Technology Specialist), Victor (Nonong) Dato (Infrastructure Specialist),
and Ferdie Ocampo (Energy Efficiency Specialist), visited Cebu City on March 14-16, 2011. This was
the first mission in support of the AusAid-funded East Asia and Pacific (EAP) Sustainable Urban
Energy Program pilot in the Philippines and for the Urban Transport Crowd-Source Information
Communications Technology (ICT) Demonstration.

The Mission held meetings with representatives from the following counterparts: Cebu City
Administration; Cebu City Transportation Office (CCTO) (formerly CITOM); Cebu City Planning and
Development Office; Cebu City Police; Land Transportation Franchising and Regulatory Board
(LTFRB); Cebu Integrated Transport Service Cooperative; and the Metro Cebu Taxi Operator
Association.

The Mission thanks the Cebu City Government (CCG) for the efficient cooperation and hospitality
extended by their officials.

This Aide Memoire records the main activities and understandings reached during the mission.

MISSION OBJECTIVES

The objectives of the mission were to: 1) To introduce the two programs to the Cebu City Government
(CCG) Administration and relevant departments; 2) Receive feedback from the CCG on the programs’
structure, design, schedule, results indicators, and outputs; 3) Initiate the first components for each
Program; and 4) Assign point-persons for follow-up activities.

URBAN TRANSPORT CROWD-SOURCE INFORMATION ICT DEMONSTRATION

Program Development Objective. The program objective is to establish a proof of concept -- to
demonstrate the viability of using low-cost crowd-sourcing methods to provide real-time information on
traffic flows to support transport planning, traffic management, and investment decisions, in addition to
providing direct benefits to participants.

Crowd-Sourcing Overview. The Mission provided an overview of crowd-sourcing to the CCG, which
included a live demonstration of a free SMS user-based crowd-sourcing platform and a presentation by
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Prof. Hari Balachalan and Prof. Daniela Rus of the Massachusetts Institute of Technology (MIT) on
sample applications of probe-based crowd-sourcing. The following key points were made: 1) Crowd-
sourcing is the act of outsourcing tasks, traditionally performed by an employee or contractor, to an
undefined, large group of people or community (a "crowd"), through an open call; 2) Crowd-sourcing
can be employed as a low-cost alternative for large data collection tasks, where centralized data
collection approaches can be costly and resource intensive; and 3) The rise of inexpensive consumer
electronics, open-source software platforms, and widespread mobile network coverage have created
new opportunities for crowd-sourcing.

Program Overview and Components. The Mission and the CCG discussed and clarified the Program
structure and specific components. In short, the Program will be structured as follows:

» Collect data on baseline conditions using probe and user-based crowd-sourcing;

« Based on outputs provided through the graphical user interface (GUI) developed through the
Demonstration, identify target areas for improvement; and then

o After implementing the improvement, see whether the improvement is captured in the on-going,
automated data collection process. And finally,

» Based on lessons learned, prepare guidelines for scaled up implementation.

Program Components are:

» Identification of Technology Application(s) for the Program

« Identification of Existing Resource Capacities and Requirements and Preparation of Terms of
Reference (TOR)

e Training and Deployment

e Data Review and Deployment Feedback

« Validation

* Report and Guideline Preparation

As according to the Program Schedule defined in the Project Concept Note submitted to the CCG
prior to the Mission, progress was made on the first two components. Further details are provided,
below.

9. Component 1: Identification of Technology Application(s) for the Program. Extensive
discussions were held on suitable applications for the pilot Program, focusing on expected data
collection outputs for the CCG, as well as benefits to be provided to the “crowd” that voluntarily
provides the inputs. Agreement was reached on the following applications for the Pilot work:

10. Application #1 -- Distribution of GPS-Enabled Mobile Phones to Taxis
It was agreed that in collaboration with the Metro Cebu Taxi Operator Association, GPS-enabled
phones will be distributed to a sample of taxis. By tracking the vehicles’ travel speed and location,
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11.

the following aggregated, real-time spatial and temporal information will be collected for use by the
CCG:

« Congestion points (and correlations with weather and special events);
o Estimated traffic volumes;

» Average travel speeds;

» Estimated congestion impact on network fuel efficiency; and

« Unusual occurrences causing traffic stoppages, such as accidents.

It is understood that since this is a demonstration with a limited distribution of probes, the data sets
collected will be illustrative, but not necessarily comprehensive.

Further, it was understood that the estimation of these parameters will require additional data inputs
from the CCG, namely:

* Road capacity information for major corridors (Department of Public Works);

» Vehicle registration data, for use in estimating baseline fuel efficiency and transport sector
energy consumption (for use in this and parallel programs) (LTO); and

» Baseline information on average vehicle kilometres travelled by mode, based on previous
surveys (CCTO).

Also, during the validation stage, where we determine the effectiveness of the crowd-sourcing
methodology, it is understood that CCTO under the CCG will undertake the following activities:

¢ Manual traffic counts along select corridors;

¢ Manual traffic speed analyses on select corridors; and

* Observation-based evaluation of causes of congestion points and unusual occurrences revealed
by the aggregated data.

While not a necessary program component, the Mission recommended that the CCG invite
residents to participate in a “Congestion Alert” pilot program, where the CCG can send SMS texts
on significant congestion or detour information to drivers based on data received through the pilot.
This program could be undertaken in collaboration with the participating Telecom.

Finally, it was understood that for crowd-source initiative to be successful, benefits must be reaped
by both the data recipients and providers. Thus, in addition to the valuable data sets the Program
will provide the CCG, for taxi companies, the Program will provide a visual interface for the
participating taxi operators -- vehicle locations for use in dispatch. It is understood that the
participating taxi company will undertake a survey and validation exercise to evaluate the efficacy
of the system in supporting dispatching functions and that the drivers themselves will participate in
training workshops and surveys. CCTO will be responsible for ensuring this compliance.

Application #2 — Distribution of GPS-Enabled Mobile Phones to Jeepney Operators
As Cebu prepares for the development of the proposed bus rapid transit (BRT) system, the CCG is

seeking means to integrate the existing informal transit system into the formal BRT system as
feeder routes. To this end, it was agreed that the program would include a pilot of crowd-sourcing
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12.

13.

14.

data collection methodologies as a means to establish a low-cost yet robust dispatch system. The
Program will provide GPS-enabled phones to drivers on a select route and a visual interface for
piloting a dispatch system (to be combined with additional manual data collection activities).

It is understood that this component will require a multi-step process and full cooperation from and
between the LTFRB, CCTO, and the Cebu Integrated Transport Service Cooperative. Joint
responsibilities will include:

» Facility to house data aggregation and dispatch facility, as well as at least one dedicated staff
member for the duration of the pilot program;

» Staff to manually collect headway and passenger count data at select stops along the pilot
jeepney route and transmit this data to the dispatch (LTFRB primarily responsible, but
partnership with local schools, universities, and youth groups also a possibility); and

» Driver and operator participation in training and surveys.

Application #3 — Platform for Citizen Reporting

While the first two applications focus on automated crowd-sourcing, Application #3 pilots the use
of user-based crowd-sourcing to support data collection. To pilot the use of user-based crowd-
sourcing, CCTO elected a focal topic that: 1) is of concern to both the CCG and the citizenry; 2)
affects transport network energy efficiency; and 3) is a topic that is within control of participating
CCG departments. To this end, the Program will provide a user-based crowd-sourcing interface for
CCTO and the Department of Public Works that residents can use to report on potholes and receive
feedback. It is understood that the following activities will need to be undertaken by the CCG and
Public Works Department to support this application:

» Advertising of the SMS number and other input avenues that residents can use to report pothole
occurrences;

» Providing feedback to residents on the status of their reports;

» Ensuring reasonable requests are addressed through some action on part of the CCG; and

» Publically advertising impacts of potholes repaired in response to user feedback.

Component 2: Identification of Existing Resource Capacities and Requirements and
Preparation of Terms of Reference (TOR). The Mission surveyed current traffic management
and planning facilities and data collection practices and interviewed staff regarding connectivity
needs for linking Program data to existing platforms. Findings from this survey work will feed
directly into the draft Terms of Reference — the second Program component. As a follow up, it was
agreed that CCTO would arrange an additional meeting between the Bank team and the
Management Department for Information and Communications Systems (MICS) during the week
following the mission.

Budget Constraints. Over the next two weeks, as the World Bank team prepares the draft Terms of

Reference for the CCG’s review, the team will revise project budget estimates based on the four
agreed-upon applications. Should it be determined that the scope will need to be limited due to
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15.

budget constraints, the World Bank team will arrange an immediate audio-consultation with the
CCG to prioritize the applications.

Program Steering Committee. It was discussed that the local Program Steering Committee should
include representatives from the following entities:

e City Mayor (Hon. Michael L. Rama)

* Vice Mayor (Hon. Joy Augustus Young)

e Committee on Traffic Management (Hon. Richard Osmefia, City Councilor)

e City Administration (Atty. Jose Marie N. Poblete)

e City Planning and Development Office (Ma. Concepcion Encabo, Director)

e Cebu City Transportation Office (Atty. Rafael Christopher Yap, Executive Officer)
* Management Department for Information and Communications Systems (William Artajo)
e Land Transportation Office (tbd)

e Land Transportation Franchise and Regulatory Board (Ahmed Cuizon, Director)

e Department of Public Works (tbd)

e Cebu Integrated Transport Service Cooperative (Ryan Benjamin Yu, Chairman)

e Metro Cebu Taxi Operator Association (Richard Cabucos, President)

The Mission was informed that a letter indicating the formal formation of the Steering Committee
has been drafted and is pending the Mayor’s signature.

EAP SUSTAINABLE URBAN ENERGY PROGRAM

16.

17.

18.

19.

Program Development Objective. The program aims to help municipal governments in the East
Asia and Pacific region begin formulating long term and systematic sustainable urban energy
development and greenhouse gas management strategies.

Overview of the EAP Sustainable Urban Energy Program. The Mission gave a presentation to
the CCG on the benefits city sustainable urban energy programs in general, the Program’s
objectives and structure, and results of the first Sustainable Urban Energy pilot that was conducted
in Quezon City in 2010. The three tools to be used under the Program were also introduced:

e The Tool for Rapid Assessment City Energy (TRACE);
e Urban Greenhouse Gas Emissions Inventory ;

e Urban Energy Balance.

Initial Data Collection Activities. The CCG assigned point-persons to assist the World Bank team
and consultants in collection of the background information and data for the three program tools.

The Cebu City Green Energy Team. It was agreed that the CCG would form a Cebu City “Green
Energy Team” (GET). The Team will be expected to:
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20.

21.

Participate in all training and workshop activities;

Provide support in collecting the data and information required for the Program, as presented
during the Mission; and

Report to the Mayor once per month on the progress of the Program.

The City Planning and Development Office has proposed the following representatives for the Cebu
City GET:

City Mayor (Hon. Michael L. Rama)

Vice Mayor (Hon. Joy Augustus Young)

Committee on Environment (Hon. Nida Cabrera, City Councilor)
Committee on Traffic Management (Hon. Richard Osmefia, City Councilor)
Committee on Energy (Hon. Augustus Pe, Jr., City Councilor)

City Administration (Atty. Jose Marie N. Poblete)

City Planning and Development Office (Ma. Concepcion Encabo, Director)
City Budget Office (Mrs. Nelfa Briones, Officer)

General Services (Engr. Rolando Ardosa, Officer)

City Engineering (Engr. Kenneth Carmelita Enriquez, City Engineer )
Cebu City Transportation Office (Atty. Rafael Christopher Yap)

City Building Office (Engr. Josefa Ylanan, Officer)

Dept. of Public Services (Engr. Dionisio Gualiza, Head)

City Health (Dr. Stella Ygofia, Officer)

City Agriculture (Mr. Joselito Baclayan, Officer)

Mayor Endorsement. An internal Memorandum has been prepared and delivered for the mayor’s
signature by the City Planning and Development Office, which formalizes the Green Energy Team
members’ appointments and endorses their participation in the program, in particular, during the data
collection process and workshop scheduled for May 9-20.

NEXT STEPS

Upcoming Actions. It was agreed that the following actions would be executed by the dates specified

(for calendar year 2011):

Date Program Category Task

March 21 ICT City Action | Confirmation of follow up meeting with MICS

March 28 Energy + ICT | City Action | Finalization and formalization of Project Steering Committees
April 11 ICT City Action | CCG receives draft ICT TOR for review and comment

April 18 ICT WB Report | Finalization of ICT TOR

April 14 Energy City Action | Submittal of all data to Energy Efficiency Consultant

May 9-20 Energy Mission EAP Sustainable Urban Energy Meetings in Cebu

May 20 Energy Mission Final Sustainable Urban Energy Workshop

June 18 Energy City Action | CCG receives draft Sustainable Urban Energy Report for review and
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Date Program Category Task
comment
June ICT Mission ICT detailed program implementation design sessions
July / Energy Mission CCG representatives invited to final sustainable urban energy
August workshop. Specific time and location to be determined
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Annex 1:

List of Persons Met during Mission

Name

Title

Agency

Jose Poblete

City Administrator

City Administration

Hon. Nida C. Cabrera

SP City Councilor

City Administration

Hadriana A. Sama

2nd EA to SP City Councilor

City Administration

Atty. Rafael C.L. Yap

Executive Officer

Cebu City Transportation Office

Rosario Dosdos

Traffic Operations Officer

Cebu City Transportation Office

Emmalinda Sardodor

Engineer

Cebu City Transportation Office

Rwerne B. Sevilleno

Computer Programmer

Cebu City Transportation Office

Lynn Gloria Madrona

Traffic Consultant

Cebu City Transportation Office

Ahmed Cuizon Director Land Transportation Franchise and Regulatory
Board

Ma. Concepcion T. Encabo | Director City Planning and Development Office

Manilfa Cebama Staff City Planning and Development Office

Ramon Melvin Benife Police Chief Cebu City Police

David Sefior

Police Officer (Traffic)

Cebu City Traffic Police

Richard Cabucos

President

Metro Cebu Taxi Operator Association

Ryan Benjamin Yu

Chairman

Cebu Integrated Transport Service Cooperative
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Republic of the Philippines
DEPARTMENT OF TRANSPORTATION AND COMMUNICATIONS
The Columbia Tower, Ortigas Avenue, Mandaluyong City

AIDE MEMOIRE

SUBJECT ELECTRONIC VEHICLE IDENTIFICATION (PILOT
APPLICATION TO BUS TRANSPORT)

DATE : 11 August 2011

Background

1. During the LTFRB Briefing to SMAR on 27 July 2011, DOTC Planning was
directed to undertake research on appropriate technology for remote tracking/
detection of vehicles for transportation law enforcement and other purposes. It was
envisaged that such technology would be piloted on Metro Manila buses.

2. This preliminary report was based on EU-application of vehicle detection
technologies for security, vehicle weight enforcement, commercial vehicle
operations, toll, security, roadway safety, traffic data collection and driver/fleet
management.

Electronic Vehicle Identification System

3. Electronic Vehicle Identification (EVI) is a device that allows the unique, remote
and reliable detection of a vehicle. Through the provision of vehicle identification
information, EVI could potentially contribute to effective law enforcement,
improve road safety and enhance efficiency of land transport authorities.

4. Potential benefits of EVI include: (i) more secure, electronically readable vehicle
identification; (ii) improved accuracy of vehicle and owner details; (iii) greater
detection of fraud and evasion, resulting in improved compliance in relation to
vehicle registration, vehicle importation requirements, insurance and other
operating regulations (e.g., franchise specification of public transport routes); (iv)
safer vehicles due to ability to check vehicle data on the roadside; (v) improved
consumer protection in avoiding stolen vehicles; (vi) improved compliance with
traffic regulations; and (vii) better data capture of road usage for traffic
management and road operations planning.

5. EVI would typically comprise of: (i) in-vehicle data storage element; (ii) suitable
and secure interfaces; and (iii) a vehicle-to-infrastructure data communication
element (Figure 1). The EVI reader/writer is used to exchange vehicle data with
the EVI in-vehicle components. The sensor system is a device or a person
operating a device that detects the presence of a vehicle in a particular location.
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Republic of the Philippines
DEPARTMENT OF TRANSPORTATION AND COMMUNICATIONS
The Columbia Tower, Ortigas Avenue, Mandaluyong City

Figure 1: EVI Components

6. The in-vehicle components include the EVI device and communication interfaces
for the exchange of vehicle data to the EVI reader/writer. The most important
element is the EVI device, which securely stores vehicle and owner data. The key
vehicle registration data to be stored in and access from the EVI device are:

» Vehicle Identification Number (VIN)

e Vehicle Characteristics (weight, height, class, model, etc. as contained in the
vehicle registration)

e Other Vehicle Identifiers (vehicle registration number, chassis number, engine
number, etc.)

» Vehicle Owners’ details

= Franchise details, particularly route of operation, for public utility vehicles.

7. The main user requirements and specifications of the EVI devices are:

e The EVI device should be designed, installed and maintained to approved
standards and specifications in a verifiable procedure (prevention of fraud and
ensuring integrity of the EVI data).

e The EVI device should be designed so as to prevent it from being cloned or
blocked either physically or electronically (ensuring the integrity and reliability
of the system).

e The EVI device should be uniquely identifiable (prevention of fraud).

e The EVI device should be resistant to modification, removal and tampering
(ensuring the integrity and security of EVI data).
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e The EVI device should be fitted in a location that provide physical security
preventing unauthorized tampering and to prevent damage from the weather
elements and being struck during maintenance or accidents.

e Once removed, the EVI device should become permanently inoperable.

e The EVI data in the device could only be entered, modified and stored by
authorized persons

System Architecture

8. The functional platform for the EVI System generally consists of three functional
areas as shown in Figure 2.

Figure 2: EVI Functional Architecture
9. The physical architecture describes the various means by which the functional

platform can be operated based on physical locations to form implementable
systems (Figure 3).

Figure 3: EVI Physical Architecture
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10. The communication architecture describes the types of communication links
needed in the EVI system in order to support the data flows (Figure 4).

Figure 4: EVI Communication Architecture

EVI Technologies

11. The choice of technology depends on the level of communication between the in-
vehicle EVI components and the EVI reader/writer. Table 1 presents the
technological options.

12. Radio Frequency Identification (RFID) technology offers technical and cost
advantages as follows:

e Lower cost

e Small size

e High reliability

e Widely used in commercial applications

e Some types operate without batteries

e All levels of security could be implemented.

However, battery-less units/tags have low reading distances.
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Table 1: EVI Technologies

13. RFID technology is generally used in item tracking and contactless ticketing
systems. An RFID system could carry EVI data in transponders, normally called
tags. EVI data could be retrieved by machine-readable means at a suitable location.
A basic RFID system consists of:

e Transponder (tag) programmed with unique information; and
» Reader/writer (transceiver and antenna) configured either as handheld, mobile
or a fixed-mount device.

A significant advantage of all types of RFID technologies is the wireless, non-line
of sight application.

14. Infrared systems offer long operating distance capability as well as suitability of
EVI detection in moving vehicles. However, these systems require line of sight
communications and internal and external batteries.

Conclusion and Recommendation

15. On the basis of the preliminary research on EVI systems, RFID technologies offer
technical and cost advantages for public transport EVI pilot implementation.

16. For the required detailed feasibility study on the proposed pilot project covering
Metro Manila buses, a DOTC-LTFRB working group could be tasked to review
earlier MMDA-proposed Organized Bus Route (OBR) Project using RFID
technology and develop the scope of work for the new pilot project.
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