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Abstract: Intelligent Transportation Systems (ITS) techn@édsg can supplement
construction-based methods to improve the capaditgxisting transportation systems. ITS
then, presents viable solution to traffic congestmoblems rather than focus only on the
intensive road infrastructure developments and awpments. Baseline traffic information
such as speed, and travel time along road netwarksg)damental knowledge-based resource
used in traffic management, assessments and p@neen be obtained only through
sustainable data collection system. ExaminatiodT& technologies shows that probe car
survey system is a sustainable data collection adeth gather real-time and historical traffic
information.
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1. INTRODUCTION

1.1 Background of the Study

A concept on Intelligent Transportation SystemsS{lihtroduced in the 1990s which has the
goal of resolving road transportation issues sihratfic accidents and congestion through
application of information and communication teclogges is nearing its maturity stage in
developed countries like Japan, United States amde. This key technology however, is
still at its immature stage in the country.

The component elements of ITS are shown in Figuréhg main goal of ITS is to improve
the overall efficiency of transportation systemsusmng Information and Communications
Technology (ICT) without substantial capacity aahis to the existing road networks. Some
developed countries have attained advances irnzieglbenefits of ITS in terms of safety,
efficiency and improved transportation systemsetgfpplications of ITS such as advances
in navigation systems, assistance for safe drivingtimization of traffic management,
increasing efficiency in road management among raéwhers are already observed in
developed cities. (Shibata, 1998) According to dapexperience, ITS promotions involved
research, institutional and regulations systemsglibg architectures, platforms and operation
organizations. It is implicitly understood thentth@nsportation system is not just about road
infrastructures but actually involves interactiohtbe three elements of road system. The
three elements of road system is similar to the pmomant elements of ITS but the latter
introduces ICT for an effective interaction of eadément.
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The traditional and current approach in reduciadfitr congestion has been to build or widen
roads. This is particularly evident in the UP siole Commonwealth Avenue which has
become 24-lane road for both directions. Howevegnemic and social costs as well as
geographic restrictions do not allow continuousstarction of sufficient road network. Thus,
new approaches like ITS are needed to address stoge
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Figure 1. The component elements of ITS
(taken from ITS Introduction Guide, 2006)

ITS is not a separate entity in transportationesystievelopment but may be integrated in the
present plans and programs of the government. @ilyréhe only deployments of ITS in the
Philippines are the dynamic signal control thaliags Sydney Coordinated Adaptive Traffic
System (SCATS) technology both installed in Metrarifa and Cebu, and the electronic toll
collection (ETC) system. The question now is: wigathext? Actually, there are several
approaches for advancing ITS applications. Theigghiles can either follow by learning
from the experiences of developed countries or tadmme specific ITS applications
according to the needs of society. Thus, this stuehgents review of ITS framework and
World Bank study on ITS as well as examinationoafal conditions towards advancement of
ITS in the country. It further recommends potensalution to traffic management issues
especially on traffic congestions through applmatf ITS technologies.

1.2 Rationale of the Study

In the Philippines, urban road and rail networkjgets are always behind the planned
timeline of development due to limited budget. Thketro Manila experiences rapid
urbanization and motorization alongside the recgphroad infrastructure inadequacy. Thus,
transport facilities can not keep up with the iasiag travel demands. Moreover, inefficient
and ineffective management of road resources dméito worsening traffic problems such
as congestion, pollution and accidents.

The Department of Transportation and CommunicatiD®TC) estimates that traffic
congestion in Metro Manila alone costs P140-Billidrhe losses include the cost of fuel
wasted on slow moving traffic, lost productivity @forkers stuck in traffic jams, and
increased stress on vehicles running low on geast mbthe time. Furthermore, the Metro
Manila Development Authority (MMDA) has introduceéveral traffic schemes to alleviate
the worsening traffic conditions. However, there amitations like social and geographical
restrictions and limited government budget thatdams construction of sufficient road
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networks or road widening and improvements to acoodate large volume of traffic. It is
therefore necessary to effectively and efficienilylize road resources to overcome this
congestion problem.

Since the use of ITS is being introduced as anagmbr to address congestion problem, the
following review on ITS framework and ITS practicesound the world are needed to

establish fundamental knowledge on ITS. Then, phiser seeks to present potential solution
as well as feasible ITS approach to address canggstoblems through in depth discussion

and citation of related studies.

2. ITS EXPERIENCE IN THE PHILIPPINES

There are two ITS deployments in the Philippingsese are traffic responsive signal system
and the Metro Manila electronic toll collection (E) system. (Sigua, 2008) Some ITS
technologies are also used for traffic and roadagament purposes.

2.1 Traffic Responsive Signal System

The signaling project for Metro Manila which wasdentaken by Department of Public
Works and Highways (DPWH) is called State-of-thé-Ketro Manila Adaptive Responsive
Traffic (SMART) system. This utilizes the Sydney d@dinated Adaptive Traffic System
(SCATS) technology. The same technology was alBodnced and successfully installed in
Cebu City. A dynamic demand-responsive traffic eghiaved through SCATS since signal
timings would depend on the detected traffic demand

Initial assessments pointed out some issues onniadgractices like uncontrolled loading
and unloading of passengers by PUVs and illegddipguthat hinder traffic flow along roads
and as a result, optimum potential benefits frorAEE were not realized. However, pre and
post evaluation of the project which covers twelntg- intersections along four corridors
estimated an overall reduction of 30.39 and 35.88qnt for queue lengths during the
morning and afternoon peak respectively. (Sigu8820

Nowadays, the installed SCATS technology is ndiyfaperated in Metro Manila since U-
turn scheme has been introduced to a number ofrmagals like Quezon Avenue, EDSA, E.
Rodriguez Avenue and Marcos Highway.

2.2 Metro Manila ETC System

The ETC system, also known as E-PASS, was implesdeint August 2000 along South
Luzon Expressway (SLEX) and the skyway. Table shthe recent update of ETC system
currently in place. The existing system consistdexficated or mixed manual and ETC lanes
for payment of toll collection fees. The systemsusags placed inside the windshield of
vehicles which are electronically read at the entrgxit of E-PASS toll lanes.

Initial study revealed that the dedicated E-PAS® lhas an average tollbooth transaction
time of 1.5 seconds per vehicle while 15.0 secq@aais/ehicle for the manual scheme, and 5.9
seconds per vehicle for mixed-mode lanes. Thisefasansaction time thus, helped reduce
gueue lengths in toll booths. Sigua (2008) furtheentioned a number of vehicle
inconveniencies and technical flaw associated thighsimplified system introduced at SLEX.
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Similarly, the North Luzon Expressway (NLEX) hasdaated or mixed manual and ETC
lanes for toll collection payment scheme. The Ey§&tem in NLEX is known as EC-Tag and
it uses transponders and swipe card system farfasinsactions. No assessment with regard
to the EC-Tag was available.

Table 1. The Metro Manila ETC System (taken from Sjua, 2009)

SLEX NLEX
Length, km. 48 84
Start of Operation Aug. 2000 Early 2005
Technology US-based Egis Projects S.A. of
DSRC 5.8 Ghz Transcore France
Daily Volume 270,000 200,000
% ETC Users 20 6.5

2.3 Other ITS Technologies

There are also other ITS technologies such as @p#cs, closed circuit television (CCTV)

and variable message signs (VMS) that have beeahfaséraffic management, and guidance
of motorists through display of real-time trafficformation. The new NLEX, for example,

has developed into an intelligent and modern fgcivhich uses technologies mentioned
above. (TMC, 2006) These technologies alongsidahiétated, expanded and well paved
roads enhance safe and secure monitoring of triédfic

3. ITS AROUND THE WORLD

ITS have been defined by World Bank (ITS Toolki§ the application of information
technologies such as computers, sensors, wiredvaiatbss communications to the problems
of surface transport. ITS is becoming popular & World as an effective means to address
worsening traffic problems. The US, Japan and Eeiae the leading countries that started
ITS researches and programs in the 1990’s. Thesdaged countries have attained advances
in realizing the benefits of ITS in terms of safegfficiency and improved transportation
systems. (Shibata, 1998) Thus, potential benefitsIT®& have already attracted most
developing countries to follow and adopt ITS depleyts of developed countries. Recently,
World Bank published the ITS Toolkit and ITS TeaaliNotes based on an extensive study
of the ITS situation in east Asia, eastern Eur@pel Latin America and contain appendixes
that include 130 examined cases of ITS deploymEmse documents actually aim to provide
guidance to countries with developing and trans#lo economies toward successful
introduction of ITS.

Yokotaet al. (2005) identified the basic reasons for introdgdifiS, which are similar around
the world whether the country is developed or dgwely. The reasons include a) enhancing
mobility for people and freight, b) reducing traffielated deaths and injuries, c) reducing
traffic congestion, d) lessen environmental impa€tautomobiles by reducing vehicle
consumption and emissions, and e) managing thestmércture more effectively and
economically.

Table 2 shows regional comparison of ITS applicetio This reveals both common
characteristics and individual characteristicsta tegions. Notably, Figure 2 illustrates that
developing countries can possibly leapfrog directty an ITS-enabled transportation
infrastructure more rapidly and less expensivefntbdeveloped countries. This is so because
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of several advantages mentioned by Yokota (2004)odg those advantages is the fact that
developing countries can take advantage of ITS ymtsdand applications that have been
tested and deployed in developed countries thah@remature, stable, and less expensive to
acquire and operate. This is further enabled byfdbhe innovative approaches discussed in
section 4. However, Yokotet al. (2005) further explained that developing countsésuld

not simply follow in the footsteps of developed otries because there are actually
significant local variations in the characteristtdd TS deployment as shown in Table 2. This
is further emphasized by Sigua (2008) in the disicus on conditions for acceptable
deployment or implementation of ITS in Metro Manila

Table 2. ITS Applications Introduced in Each Region(taken from ITS Toolkit, p. 21-22)

East Asia | Eastern Europe | Latin America
Traveler Information - :Sl'irga:fslc information systems using roadside variablessage

- Traffic signal systems

Traffic Management - Traffic surveillance systems using CCTV

Electronic Toll

Common Collection . - BTC
Applications ggg]rgt?éﬁ'al Vehicle - Commercial vehicle tracking systems
Public Transport - Bus operation management systems
Management P 9 Y
- IC card systems - IC card systems
- Electronic - Electronic
ticketing ticketing
- Road managemen
systems to identify
- Traffic road .s_urface
. . L information conditions - Border crossing
Region-Specific Applications ; . - “Empty cargo
services utilizing p - systems
multiple media space trad!ng
systems to improve
transportation
efficiency

There are two kinds of incentives for and benefft$TS deployment according to Yokoth

al. (2005) The first refers to the society wide besefe.g. reduced traffic deaths and injuries,
overall levels of congestion, and emissions) wipiokitively affect society as a whole, but the
direct benefit to particular individuals is oftentangible and not clearly immediate. The
second refers to reliability-oriented benefits (eggeater reliability and less uncertainty in
travel, greater efficiency in operating and usihg transportation system and travel that is
more comfortable, more productive and secure) thatl users, and transport administrators
can see, understand and appreciate. The secondtyp& is easier than the first type to
deploy since public and political support come igadom the benefits that it can provide. In
contrast, the higher costs of ITS deployment fariedg-oriented ITS may be justified with
the society-wide benefits that it will deliver. Was further stated that these two kinds of
benefits are not mutually exclusive but usuallg ititroduction of ITS will deliver both.
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Figure 2. Leapfrogging to ITS (taken from ITS Techncal Note 3, p. 4)

Table 3. Traffic Problems in Cities in Studied Couttries (taken from ITS Toolkit, p. 29)
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8. Transport access problems | B . [N S R O

for the elderly and disabled

++: Locally recognized as serious +: Emerging  Blank: Not viewed as an issue locally

Qualitative impressions, based on interviews with key ITS contacts in each country

Moreover, introduction of ITS should have soundorale. Based on the World Bank study
shown in Table 3, ITS is introduced because ofpgreeived worsening traffic problems and
limit of infrastructure construction in developingountries. Similarly, Sigua (2009)
particularly identified the traffic issues in thdikppines that ITS seeks to address. This
includes effects of Metro Manila’s urbanization whilead to inadequate transportation
services and traffic congestion. Traffic congestiorturn, results to wastage of time and
energy due to delays incurred in congested roadwaygironmental degradation due to
increased vehicle exhausts, and losses due tactedtidents. Thus, introduction of ITS
becomes even more feasible to address these tisdlies since ITS has been proven to
deliver desired benefits such as shorter traveegimncreased capacity and throughput,
improved safety, reduced fuel consumption and eamss improved efficiency of public
transport and several others toward better roadre@mment. (ITS Toolkit) According to
Federal Highways Administration’s ITS Benefits: 200pdate, as mentioned in the ITS
Toolkit, on-board navigation experiment for one ryshowed delay reduction of 8.1% and
fuel consumption decrease of 3%. Reduced traved tiviously reduces travel costs and
therefore, positively contributes to congestiotefel
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4. APPROACHES FOR INTRODUCING ITS

According to the Metro Manila Urban Transportatiotegration Study (1997) about 70% of

the trip makers in Metro Manila rely on public tsport. Thus, it would be most appropriate
to focus on specific ITS applications that wouldhék the commuters rather than car users
only. (Sigua, 2009) In line with this limiting comidn, the following related and necessary
discussions through identification of adoptable Iaplication would help address traffic

congestion leading to society-wide benefits in ®ohless travel time and less impact to the
environment.

There are recommended innovative approaches tplamning and development of ITS for

developing countries as discussed by Yokota (20049se include the concepts on affordable
ITS, reliability-oriented ITS, development of a [stey-step architecture, and the use of
public-private partnerships. ITS Technical Note r8vides detailed discussion on the four
concepts and cites several innovative developmeattipes in other countries. An example
for affordable ITS, for instance, is the use of lgab Positioning System (GPS) for

geolocation, and collection of data on traffic aodd conditions.

Furthermore, a two stage selection model for IT8liegtions was recommended in ITS
Technical Note 2. The overall process of Two-St8gkction is shown in Figure 3. Stage 1
models the benefits-motivations of ITS and thedBebf ITS while stage 2 subdivides ITS
fields into individual applications and identifidse requirements for the introduction of each
application.

Yes

Start > —> —

Stage 1 Stage 2

Figure 3. The application selection process (takeinom ITS Technical Note 2, p. 3)

Table 4 which shows the relationship between thme nT'S fields and the three kinds of
benefits or incentives is used in stage 1. The hiigefields and services are indicated in the
top most cells of the last nine columns. The thkiads of benefits are the vertical grouping of
one to three which refer to society-wide benefiisnefits to individuals, and additional

incentives. The intended use of the table belomastioned in ITS Technical Note 2 wherein
TM stands for traffic management and DM means delmaanagement is quoted below.

(Yokota, 2004)

“If, for example, congestion relief is desired, tes fields that make it possible are TM and DM
(since stars appear under these ITS fields in tBerfgestion Relief” row). The readers can
consider the full range of benefits from thesadfiednd then move to stage 2 to select appropriate
applications.”
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Table 4. Nine ITS fields and three kinds of benef#/incentives
(taken from ITS Technical Note 2, pp. 5)

Direct effects and issues | Traveler| Traffic |Demend| Road | Advanced E;g;??;f CO\T rrllw_elrcial Trz‘ﬁﬁ"fm Incident &
to be solved by Infqr- Manage- | Manage- | Manage- Driver Trana;c- M:n;;(::— Manfge- Hazard
ITS in short term mation ment ment ment Assistance tions ment ment |Response
Increased Mobility vr 7 w e A ww
Congestion Relief 7 ke
1
Environment o kg o 7 pk 7 g
Improved Safety 7 Y g w
Better Highway Asset 7
Management
Improved Security * w * w )
Less Travel Uncertainty * * * * w
2
Efficiency for Operators i d hid bk T il
Efficiency for Users + +w * * +* +* +
Regional w w w
3 IT Automobile * * *
Industry
Infrastructure| * + * * * * * *

Note: % means that the effects are quantifialiiéew rmleans that the effects are not readilytjfiable.

Stage 2 then involves selection of applications idedtification of requirements for specific

services in order to assess the feasibility ofrtiitfoduction. Considering the example above
and still focusing on congestion relief, stage 2 foaffic management and demand
management are further examined. ITS Technical Ropgesented each ITS field and its
different applications by identifying the typess#rvices it provides, and the requirement in
terms of infrastructure, information and standang®ded to deploy the application. The
figure in Appendix 1 illustrates stage 2 modeltfaffic management.

For demand management application, there are tpestgf applications namely, the park and
ride and the ETC. (Yokota, 2004) These service® limen applied or at least tried in the
local setting. First, the park and ride schemeuiseantly in place in Lawton area. However,

this facility does not fully promote lesser useudban road since it is located inside the city
where private vehicles would still have to use arbaads to access this PUV terminal. The
second service is road pricing through ETC whethen ETC systems in expressways are
already good examples. However, pricing throughted@ic transactions does not apply only
in expressways but may also be done in urban raadsiggested by Sigua (2009). Table 5
shows potential benefits based on the initial &sidin road pricing conducted by MMUTIS.

Nevertheless, when the system or user requirenfergs on-board units, and DSRC), the
prerequisite data (e.g. license plate and trangmras$ well as strong regulation or institution
to collect users’ fee periodically, and approvalrofd users to such proposition are all
considered, deployment of electronic road priciB@RIP) can not be done immediately. For
instance, consider proposing ERP along EDSA wheteaovers several cities. Then, the

deployment of ERP would necessitate high levelamiperation among local governments of
the different cities, and law enforcement agenaibih is not easy to attain given differences
in the local government’s priorities and allocatafrbudget.
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Table 5. Potential benefits when road pricing is irplemented on major traffic corridors
in Metro Manila (taken from Sigua, 2009)

Scheme Alleviation of Revenue
Congestion, % | US$ million/year
Along EDSA 5 70
CBD of Makati 5-10 61
Area bounded by
EDSA 3-10 174

For the field of traffic management as shown in Amgix 1, there are four types of services.
These are traffic surveillance, traffic controlaffic regulation enforcement, and incident
management. Currently, there are issues with refgamdcident management due to lack of
traffic accident database and emergency responsgemy Sigua (2008) discussed and
elucidated on the state of road safety in the Bitiiies and traffic accident analysis, in which
ongoing studies are anticipated to improve incid@ainagement strategies. Traffic control
and traffic regulation enforcement have always beedertaken by MMDA and law
enforcement agencies. Traffic regulation enforceamerdone through manual ticketing of
road traffic violators. The deployment of ITS’ antatic enforcement using speed cameras
and other sensors would require huge expense esserl benefits especially in terms of its
contribution to congestion relief. Meanwhile, iaffic control, the SCATS technology has
been used for dynamic traffic signal timings inensections. This technology was found
effective in reducing queue lengths up to 30% dunoeak hours. With this technology
already in place, the key endeavor for traffic ergrs is to maintain and sustain its
operations. The last service and often disregaptecequisite for traffic management is the
preparations which entail traffic surveillance. §hpertains to a collection of traffic
information or database, a fundamental input faffit analysis, planning and other
management, leading to less congestion and lessctnip the environment.

Sigua (2009) has recognized that there is no sestadlata collection effort because data
collection is largely on a project basis (e.g. MMSB). The MMUTIS funded by Japan
International Cooperation Agency (JICA) and puldighn 1997 is so far the latest source of
comprehensive traffic information used by transpaenners and engineers. There is no
updated and historical traffic baseline informatids a result, inadequate traffic information
hinders operators to exercise better traffic mamayg.

Another important local practice to revisit is thkel traffic data collection procedures that
entail household surveys and manual methods wisghlly require huge labor and time costs,
and susceptible to human errors. It is deemed sapedo do away with previous data
collection technique and adopt modern traffic eegnng practice which utilizes ITS
technologies such as video imaging, loop detectorsther automated procedures. Appendix
1 has patrticularly trimmed down the choices to ib@-data collection with the use of road
side unit or the mobile probe car technique. A naeailed discussion on selection between
the two methods is presented in the succeedingrghs.

5. SUSTAINABLE DATA COLLECTION SYSTEM

One of the basic inputs in traffic management il-time and historical traffic baseline
information. Such record of traffic data is actyadlssential to come up with unbiased
evaluation of present traffic condition, accuratelgsess the changes or improvements
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introduced to the transportation system as wellnssasure the performance of traffic
management strategies.

ITS technologies have been available for more thasecade to supplement construction-
based methods in improving capacity of existingigportation systems. Some examples of
ITS technologies for traffic data collection inctudoad-side sensors and instrumented test
vehicles. These technologies modernized the oldualadata collection methods that involve
huge labor and time costs.

Road-side sensors such as inductive loop detedttgp imaging detection systems, radars
and lasers acquire traffic information at a fixeainp and thus, gather spot data. Inductive
loops are introduced in the 1960s and have bectmanbst widespread detection system.
(ITE, 1991) SCATS technology that uses inductivepk for instance, required installation
and maintenance of detectors under road pavemienis e legs of major intersections. For
a wide area like Metro Manila, some areas coveaimgimber of intersections are controlled
by a regional computer, which is then connecteal ¢entral management computer. Currently,
some of the detectors have either failed or hawebaen operated since the introduction of
MMDA'’s U-turn scheme in some major roads. This dood then, allows gathering of traffic
information only in areas where the detectors arectional. Moreover, the problems
encountered with inductive loops have led to theodtuction of other non-intrusive devices
such as video imaging, radars, and many othersdlstoinet al. (2003) discussed the results
on tests performed for each of the 14 advancefictrdétection devices wherein those that
generate more accurate data are more costly whileesdevices still need further
development.

In contrast, instrumented test vehicles like prodes acquire traffic information using mobile
equipment and specially equipped vehicles. The eidy technique is a non-intrusive data
collection method since the instrumented vehicloezs the traffic stream and thus, gathers
sequential traffic data. A probe car usually eqaghpvith GPS wherein its location at certain
point in time is sent through signals to a cerfaallity will provide traffic information along
the route it traversed. In order to cover muchhef ¢ity roads, a number of vehicles must be
instrumented to serve as active test vehicles. @y data has been extensively used to
estimate or predict travel time (Laborczi, 2006]liHga et al., 1999 and Miweet al, 2004).
Moreover, there are several studies conductedneghrd to evaluation and cost-effectiveness
of PCS (Ishizakat al, 2005, Liuet al., 2008). However, PCS is usually used in tanderh wit
existing road side detectors. There is no curragtyet that fully depend on PCS alone in
collecting traffic information.

Considering these two alternatives for traffic suitance, probe car technique is more
feasible than the road side detectors. This isesaulse the benefits over costs incurred for the
installation and maintenance of road side unitsvell as support for centralized monitoring
of the system are not maximized but easily dismg@drwhen other traffic management
schemes (e.g. U-turn scheme) are introduced. Mere@vobe car system gathers sequential
traffic data as compared to the spot data from-sia@el detectors that offer limited details.
Another advantage is the capability of a probe alehio cover links where detectors have
been defective or not activated as in the casewiesclosed intersections in Metro Manila.
The use of probe cars actually supplements the gapsffic information gathered by the
existing detectors. In addition, probe vehicle n®wath the traffic stream thus, deployment
will not interrupt traffic flow.
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Furthermore, Sigua (2009) rationalized the pronmotid probe car survey system to gather
traffic baseline information by identifying its mttial uses and applications. First, probe cars
provide real-time traffic information that can b&ed for yearly unbiased evaluation of traffic
condition (e.g. network travel speeds, delays, l@ttlenecks). Second, updated and historical
traffic information obtained from probe cars wiltopide adequate data for assessment of
changes or improvements introduced to the trangpomt system. System or area-wide
assessments include impacts of new or improvedastrinctures (e.g. flyovers, bridges,
pavement rehabilitation, pedestrian overpass, et@uation of traffic management strategies
(e.g. U-turn scheme, one-way regulation, parkingulaion, etc.), post traffic impact
assessment of new commercial developments, anlyfimaproved recognition of influence
area of congestion due to road construction, pgend and other activities. Localized
application like identification of specific probleaneas such as bottleneck, and blackspots are
also possible with the use of detailed traffic infiation.

6. CONCLUSION

Metro Manila experiences traffic congestion proldewhich include wastage of time and

energy, air pollution due to increased vehicle smiss and significant losses due to traffic
accidents. The key to solving these traffic issise$o effectively and efficiently manage

existing road resources than rely only on roadastiucture developments or improvements
to accommodate larger volume of traffic. ITS hagrbexplored and presented as viable
approach and potential solution to the perceivedess.

Through detailed review of ITS framework, the idieedl ITS application that can be used to
relieve congestion is traffic surveillance or ataumable data collection system. Moreover, the
probe car system is recommended for this purpoke.réal-time and historical traffic data
which can be obtained from probe cars will in tbenused to effectively respond and manage
congestion problems and utilize accurate infornmaimoplanning and assessments.

7. FURTHER WORK

PCS consists of a probe vehicle, mobile sensorsg@ehical Positioning System (GPS), and
other additional components like digital cameran€idering the components of a probe car
system, the costs of setting up such technologydcbe expensive. Thus, the primary step
before deployments and the recommended future wgotl develop a cheap and replicable
PCS and to establish a methodology for testingylséem.
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Type of Service Requirement

Ca
‘ V Service Provider

IT Infra ‘_( Related Institution H Standard
Freparation for Management: )

f \ Traffic Surveilence f'-"\

1) On-Site Data Collection by Road

Data Collection Equipment Regulation
Side Unit Varicus vehicle sensors, weather Information security
sensors, elc. irs. R
Acquiring information at a fixed point Communication 4+ =

necessary standards for:

Cedicated /| general purpose

Benefits: Better information collection for communication system I
real-time traffic management and/or creating = H'Qh"'"'f‘-!l‘
database for traffic analysis, planning, and Center Facility administrator,

. [Cata analysis and storage
ﬂihEr miaria EmEnt. l‘E‘ﬂdln 1D |E5’5

congestion and less impact to the
environment. Increases certainty, and
opportunities for infrastructure industry.

* Diata Dicticnary format
* Digital Road Map
* Positioning System

2) Mobile / Probe car Data Collection Equipment b. See Selection Model 1.
Various vehicle sensars, weather Tﬁdﬂ!FEf Information for Pros
5 Acquiring information using mobile sensors, eic. and cons T
W) equipment and specially equipped vehicles (3

Dedicated communication. mobile
Benefits: Same as 1), with the added bensafit phone, data readers for storage

of flexibility of data collection. C Fagil
_| Ciata analysis and storage

Traffic Control |
3) Variable Message Sign (VMS)

Conveying real ime information on

| TS s stion, restriction, parking availability See Selection Model 1: Traveler Information for Technical
through VM3 requirements, Institutional |ssues and standards

Benefits: Less uncartainty and better
opportunities for optimal actions based on

\ J . better information.

Appendix 1. Sample of Stage 2 selection model & dpplications: Traffic Management (taken from M&hnical Note 2, p. 11
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]

4) Fixed time signals with manual
override

Changes fraffic signal phass at fixed
intervals

Benefits: Increased throughput of fraffic.
leading to better mobdity and less
congestion_

|Data collection Equipment
|Trafr|:: slgnals, CCTWV

Communication
Dedicated ! general purposs
communication, moblie phone

Traffic signal controllers
CCTY Monltors

Ragulatl o

cantrol In general
{Jurisdiction of the
signal control f road
operatar)

Regulatlons on fraffic

5) Flexible Timing Signals

Changing the signal phase depending on
the traffic condition

Benefits: Same as 4). with added
adjusiment to the trafiic conditions.

CCTY, various vehlcle sensors

Road operator, law
enforcemaent

Dedicated  general purpose
communicatlon system

Canter Faclilty

Tramic slgnal controdlers, SCTWV
monitors, system software (SCATS
SCOOT, PRODYM, 81C.}

raffic Regulation Enforcement |

B) Warning

Automatic warming using speed displays and
SENSOrs

Benefits: Improwved driver behawvior and
compliamce. Safer traffic leading to increased
meobility, less congestion and envinocnmental
impact, leading to less travel uncertainty.

T)-1 Ticketing (on-site)

Automatic enforcement using speed
cameras and red light running sensors

Benefits: Same as 6]

T7)-2 Ticketing (off-site) (Hazmat efc.)

Wiolation detection using secure OBLU that
records drivimg information

Benefits: Same as &)

Dafta Equipment
Sensars, waming display

Communlcstion
Mone If 3 detector nas self storage
funcilan, or dedicated ina

1) Use Exleting (SCATS, SCOOT,
ste.}

Proe: Many 6ystems are extremely
well established and tested, excali=nt
track recornd, Nighly scalabie

Cons: May not oe M for the reglon’s
reguirements

2} Craate Original

Prose: Can b2 tallored to the reglon’s
Eitutailon

Cons: Funding, time consuming, no
testing.

|hnne

Sarety reguiations

Dats Equipment
ﬂsa NE0rE, CCTW,

Communication

Maong If a getector has 6217 storags
tunction, or dadicated § generic
communication

Center Facility
none

Secure DBUs with posEloning
system & digital map with regulation

Qrganizaticn
Law enforcement,
nighway
admnisiratar

Communication
CBU reader (periodic or auiomatic
reporting

Data analysls and siorage functlon

Incident Management |

8) Incident notification, 9) Incident Response, 10) Incident &
| | Hazmat Response . Ses Mode! 8. incident Management Sysfem

Sekect
Standard Tor
A data dictionary
B: poEitioning
Eystam

See Modsel 1: Traveler
Information Sysfem for pros
and cons.

Goal

Appendix 1. (Continuation) Sample of Stage 2 salaanodel of ITS applications: Traffic Managemetatken from ITS Technical Note 2, p. 12
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