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Schedule of Today

1A Knowiedge o-Creaton Fogrm L —

17:00~17:30 Program Orientation JICA, the University of Tokyo,

Practical Technology on Intelligent Consulant Team
Lecture and Q&A:

Transport SyStemS (ITS) 17:35~18:05 Introduction of JICA's JICA

Activities on ITS

th Lecture and Q&A:
November 15 ! 2021 18:15~19:15 Introduction to ITS Associate Professor. SUZUKI,
MIYAMOTO RyO ’ JICA To kyO Technology and Policy the University of Tokyo
ITO Ryuichi, JICA Tokyo : 19:30~20:30 Country Report Presentation Ms. Boukhames, Mr. Rezagui,
.\’ JvAh ) Eman and Victoria

T
Presentation Order: Nov 15

Unmute it only when you speak.

19:30~19:40 Country Report Ms. Boukhames
Presentation by Algeria

Important Notice:

2. If you have any comments during the program, write it
in chat box (text message). 19:40~19:50 Country Report Mr. Rezagui

Presentation by Algeria
3. During the discussion session, you can also raise your

. 19:50~20:00 Country Report Eman
hand for questions/comments. Ereseraiten b Ea
Raise
20:00~20:10 Country Report Victoria

Presentation by Ghana

Share the presentation file on the
screen
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Presentation Order: Nov 16

18:40~18:50

18:50~19:00

19:00~19:10

19:10~19:20

19:20~19:30

19:30~19:40

120¢
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Self Introduction

Country Report
Presentation by Nigeria

Country Report
Presentation by Nigeria

Country Report
Presentation by Rwanda

Country Report
Presentation by Serbia

Country Report
Presentation by Thailand

Country Report
Presentation by Uganda

Introduction of Participants!
XL
“w \,

Adebayo
Mr. Aruwa and
Mr. Mosuro
Gonzague
Olivera

Amp

Abel

11 participants from 8 countries

Let’s introduce yourself!

Introduce yourself in 1 minutes!
v Full Name and Nickname - How can we call you?

v Your current jobs in your organization? Your expertise?

We would like to know you more!!

n g
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Program Orientation

Contents
1. How the program is organized

2. Course information

(1) Program Objectives
(2) Schedule

3. Approach for Knowledge Co-

Creation

Contents
1. How the program is organized

12
How is this program organized?

* Interpretation

+ Coordinating and supporting
overall for the smooth
implementation

|

Participants

Implementing Agency

Organizer

The University of
Tokyo,
Consultant Team

Japan International
Cooperation Agency
(JICA)

- Planning and arrangement
of course curriculum

- Implementation of the
course program

+ Organizing and overall
management

+ Planning and Evaluation
» Budgeting
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How is this program organized?

Organizer Implementing Agency

The University of
Tokyo,
Consultant Team

Japan International
Cooperation Agency

(£HEY) Coordinator

|
+ Organizing and overall - IQterpretation * Planning and arrangement
management  Qoordinating and supporting of course curriculum
+ Planning and Evaluation ovfrall for the smooth * Implementation of the
+Budgeting implementation course program
Participants

14

Organizer:
Japan International Cooperation Agency (JICA)

—
.’iﬂw’}: )

JICA
Mr. MIYAMOTO Ryo

Mr. ITO Ryuichi

v Overall Management

v Planning, Evaluation & Monitoring

ji’(;’K) Personal Introduction-:-

You can call me

ITO

v Deputy Director
v Background: Int’l Law & Int'l Studies

ji’(;’K) Personal Introduction-:

You can call me

Ryo

v Officer

v Background: Development Economics
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Japan International Cooperation Agency

Mr. KAWAHARA, Shuntaro
JICA Senior Advisor

Mr. KOIDE, Tsuyoshi
Transportation Group,
Infrastructure Management Department

13 |
How is this program organized?

Implementing Agency

Organizer

Japan International
Cooperation Agency
(JICA)

The University of
Tokyo,
Consultant Team

Coordinator

||
* Interpretation
+ Coordinating and supportirI;

+ Planning and arrangement
of course curriculum

- Implementation of the
course program

- Organizing and overall
management

+ Planning and Evaluation
-Budgeting

overall for the smooth
implementation

|

Participants

Implementation Agency:

Advanced Mobility Research Center, the

University of Tokyo
Dr. OGUCHI, Takashi

Professor in Mobility Innovation Collaborative

Research Organization

Mr. SUZUKI, Shoichi

Associate Professor in Mobility Innovative
Collaborative Research Organization

vOverall management of course contents
vTechnical advice and cooperation

Implementation Agency:
Consultant Team

Mr. TOTANI, Hiroya

Mr. MOCHIZUKI, Atsushi
Mr. TSUJI, Hideo

Mr. ISEKI, Michio

Mr. UNO, Takumi
Mr. TSUBAKI, Koichi
Mr. YOSHIDA, Toshihiro

v Overall management of course contents

v Technical advice to the program
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How is this program organized? Contents

Organizer Implementing Agency

Japan Internationaj
Cooperation Agenc )
(JICA)

The University of
Tokyo,
Consultant Team

2. Course information

Coordinator
(1) Program Objectives

|
+ Organizing and overall * Interpretation + Planning and arrangement
management + Coordinating and supporting of course curriculum (2) Schedule
+ Planning and Evaluation overall for the smooth * Implementation of the
+Budgeting implementation course program

-FHL Participants
ot
03
T I
]
L Coordinator Program Objective
. Overall Goal
MS- MINE Tomoml Formulate a plan to introduce ITS to the participants’ ]
organization.

Course Objective
To acquire relevant knowledge to introduce ITS

v Daily operation and coordination technology in their respective countries.

v Interpretation (English&Japanese)
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Program Contents

Action Plan

4 )
— Module 1 — i \‘: { ‘l
4 ) Lecture ~ ™\ e SO';'n:ter ReIIJJIOI‘t ! i . Implementation of i
. i nalysis of problems i i - i
O\éerw_ew / slyste_m ! and obstacles in your E ! ACtIOI’l Plan i
/ erV|ce_/ ~lanning i jobs or organization. ! :‘ I
Country Report / Transmission Action Plan \‘\ 7 N e e e e e e /
Presentation N / Presentation
—— Module 2 — November 25
(IR T 5217 2 Observation (Video) ( ) / P e EEEEEEEE - o e ‘\
And 16) . ) i \ - Formulation of 3
—_ Module 3 | - Course Program | i =
- J Consultation \_ J i q_ i Action Plan E
\ s | - Lectures, Observation & | ! . How to overcome i
d i i 1 ! 1
1 Discussions i | problems by utilizing i
i ! i knowledge from the |
k‘\ J \_ Pprogram /:/

26 |
Country Presentation:

28
Action Plan Presentation

0.7

~ Contents to be included ~

1. To define the issues of ITS, traffic control, etc, that you face in the
work. This will be your objectives of the participation in this program
and should be led to the Action Plan which proposes the solution to
the issues.

2. To share issues and backgrounds with other participants.

« Each country has 5 minutes for presentation and 5
minutes for Q&A.

v All the participants will present Action Plan
Presentation (8 mins for presentation + 5 mins for
Q&A) at the end of the program.

v' Please include Concrete Idea/Plan to apply your
Learning to your country to tackle the current
issues/problems in your country.

Contents to be included

@ Your Learnings from this online program
4 How you would like to apply in your country

v' Share your Action Plan with your supervisors
after completion of the program.
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Contents What is Knowledge Co-Creation Program?

'/" Training PrOQram = p KnOWIEdge
o M

/ Co-Creation Program ™
,:J

‘J
™
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Knowledge Knowledge
Experiences Experiences
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Knowledge
Experiences
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"\ Participants -
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3. Approach for Knowledge Co-
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Creation
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30 |
What is Knowledge Co-Creation Program?

= S —

________________________________________________

In the Development Cooperation Charter which was released by the
Japanese Cabinet on February 2015, it is clearly pointed out that
“In its development cooperation, Japan has maintained the spirit of jointly
creating things that suit partner countries while respecting ownership,
intentions and intrinsic characteristics of the country concerned based on
a field-oriented approach through dialogue and collaboration.

It has also maintained the approach of building reciprocal relationships
with developing countries in which both sides learn from each other and
grow and develop together”

We believe that this ‘Knowledge Co-Creation Program’ will serve as a
center of mutual learning process.

Collaboration




Average Learning REtention Rates Please kindly acknowledge that some pictures taken in the

5 %

Passive | Home
Teaching Methods Audio Visual 20% s
Reviews
Demonstration 30% e
e Vioeos

(Source : National Training Laboratories ) program will be uploaded to JICA Tokyo’s Facebook
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Introduction of JICA's cooperation on ITS

November 15, 2021
KOIDE Tsuyoshi

Infrastructure Management Dept.,
Japan International Cooperation Agency (JICA)

ERRIB RN

1. Introduction of JICA’s approach to ITS

2. Examples of Cooperation ITS Projects between JICA

Eleval 2 ]

1. Introduction of JICA’s approach to ITS

PRI 5RE

)
JicA About JICA

ODA is broadly divided into bilateral aid, in which assistance is given
directly to developing countries, and multilateral aid, which is provided
through international organizations. JICA provides bilateral aid in the
form of Technical Cooperation, Japanese ODA Loan and Grant Aid.

[ Jica
Technical Cooperation
o Bilateral Assistance 0DA Loan
Official Developrment
Assistance Grant Aid *

Multilateral Assistance

*This excludes Grant Aid which the Ministry of Foreign Attairs will
continue to directly implement for the necessity of diplomstic policy.

Other Types of Assistance
- Citizen Participation (Volunteers, JICA Partnership Program)

*Emergency Disaster Relief

PR 58N
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JICA About ITS Development

Support “Your Effort for Sustainability”

Growth

Capacity
Oriented

Development

Infrastructure
development and
private sector
development

Strong leadership
and ownership by
Recipient countries

New knowledge into
recipient countries’
system

ITS is just a tool. Our goal is not to introduce ITS but to support
sustainable development using this tool.

= loiicval )

.’v«n)
JicA Diversity of ITS Development

The strategies, masterplans, applications if ITS could differ country-to-
country, city-to-city reflecting their traffic surroundings.

The Strategy of
Country/City A

The Strategy of

Country/City B

[EIPRIZ 5848

Master Plan

* Experts Dispatching
 Architecture
 Standardization

* Pilot Project

Organization / Capacity
Development

-’::)
JicA The Strategy of JICA for ITS Introduction
Technical Cooperation .

Small Scale ITS
Projects
© Preparatory Survey
* Installation

* Showcase
* Pilot Project

ODA Loans

ITS Projects

© Preparatory Survey
 Traffic Management
 Signal System

* Experts Dispatching
* Technical Cooperation Projects
* Training Course

® Public Transport
Information

« Toll Collection/ Pricing
 |C card/NFC/DSRC
¢ Probe Information

 VVehicle Control etc.

FEIPRIG /B840

2. Examples of ITS Projects supported by JICA

[lival 2]
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Solution Menu

ITS Master Plan Project

Traffic Control System for Expressway

Traffic Information Provision

Traffic Signal Control

Traffic Demand Management (Road Pricing)
Traffic Demand Management (Smart Parking)
Toll Collection ETC

Data collection and Provision (Floating Car Data)
. Road Operation and Maintenance

10 ITS Seminar

©RNOU A ®WNE

No.1 ITS Master Plan Project

Mega Manila Region Highway Network ITS Integration Project

Project name: Mega Manila Region Highway Network ITS Integration Project
Study Area: The Mega Manila Region
(i.e., National Capital Region, Region Il and Region IV-A).

Counterpart:
DPWH (Department of Public Works and Highways)
MMDA (Metropolitan Manila Development Authority)
Execution Period: From July 2012 to July 2013
Consultant: JICA Study Team (CTI, OC, MEX, MRI)
Background:
The government needs to urgently mitigate traffic congestion ™
by maximizing utilization of existing transport facilities
> All possible ITS Technologies to be implemented
» Software Solutions
Objective of the study:
* To formulate master plan to introduce ITS
in the Mega Manila Region
= To formulate short, medium, and long term ITS
o deployment plans

ji
2. Examples of ITS Projects supported by JICA

EBRIE 5N

Vo ot e PR
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No.1 ITS Master Plan Project

Mega Manila Region Highway Network ITS Integration Project

Preparation for ITS Master Plan (Formulation Procedure)
Survey Stage Traffic Condition & Problem

as Needs] Vv System Configuration Stage
Global Trend ¢f ITS Socio-Economic Characteristics of Regions |
Ge) T System Configuration of Proposed ITS Services
as >eeas v v v % Objectives of the System
» Physical and Control Model
PresentLevel of Present Transport Development : (2kic c°":°‘e"‘ G i A )
Transport Infrastructure Problems Visions > ::ft:;:t:ndcl‘:rs\;ms of the System
1 | 1
1
Vv Proposal ITS M/P Stage
TS Needs Survey Results -)(.| PresentLeyelofITS I Priority of Proposed ITS Services
Service ¥
| Implementation Program |
Grand Design Stage - i
ITS menu design | Goals of ITS Services |
* | Institutional Arrangements mp rovein ent Stage
forsustainable and
| Strategies for Developmentof ITS Services | more efficient
Other for i
* ITS Services
>C ity Devel: t
Objectives of ITS Services > EadT::?o"eve RLaE
¥ ToMitigate Transport Problems » Enforcement
» To Support Development Visions 1
[] v Specific Project Stage
TS Development Areas and ITS User Services | Selection of Pilot Projects for /selection for installation
11 w el <l
Source: Mega Manila Region Highway Network ITS Integration Project
-
... ) i
JICA No.1 ITS Master Plan Project

Mega Manila Region Highway Network ITS Integration Project
Establishment of ITS Master Plan - System Configuration

» Chart of ITS User Service (Sample)
TT5 Uarr Senviens [ Adhanced Traifle Control 5vi6rm at Tatrrections
Tp Sk user = Cootvol traffc fugal
:);r.‘ce g |+ T g ey 10 FUVE
] w&r;eo:.; of [+ To meprove tali efficiency af maersecteons
the Service = Delay tine 3 mtereaction 1o be reduced

= Traffic queoe length o be redoced
+ Toreduce traffic poliations
= Gireen-house- pas (GHGS) emismons 10 be seduced
*  Toimprove mific nj'm for vehicle passengers ind pedestrians
& Toreduee mempn con
Vetuck mi—l vel time cost 50 be reduced

+  Peal ume wadic demuad will be collecwd by waffic deoecion and abio Som

TTS Taer Serviers | Advamerd Traffie Control Svaiem af Taterse
[— =

=

T gy ) [P

" 60 Comtral Tralfee Signal
+ By 150 sl coomalied menechons g ool |
whach are o Mumla

50 meersections

v Metiopeitan Vs e opemrat Austhoeity (DAL

wmh ‘.w.— £ 2013

e
+ and Highways (DPWH)

® Phwie] B4 lersectiom The contractr was sbrady sebeeind md b be

D3 peqasted Pisp 302 Mdlicn far 2013

b9 b eschasbed i Plawie 5

T Spa ey wyw——
2t Eilhal Gt

whire e Soteg o ik
obpecmen B e L L —
sptmmm gl panmeir o een tme aliscanion il b dewemaned fx
e
d) fmage of the Macro Cantrol Mcro Conivol (demand prackciion control
pree el e L
nfor
Sece bty
T Tpal Syiem |+ Dain©
Coafigurmon wwmnort, loop

welicle. CCTV
+ Data Preceving (Center): Traffic Sow coomel mumagement, mffic signal
snadway TV

o Diats Provis
admizisinor

12

& Tt ey i et

]

Source: Mega Manila Region Highway Network ITS Integratron Project



) No.2 Traffic Control System for Expressway

The Project for Development of Traffic Control System for
Expressway in Hanoi

Project name: The Project for Development

of Traffic Control System for Expressway in Hanoi
Project Area: Hanoi ®

Ring Road No. 3 and (bypass road), National Higyway-1
(49 km between “Phap Van ” and “Vuc Von”)

Owner: Vietnam Expressway Corporation (Abbrev.”VEC”)
Schedule: [Bid day] 4 Mar. 2013 [Contract] 13 Mar. 2013
Contract Period: until 31 May 2014 (initial contract period until 15 Dec. 2013)
Contractor: Panasonic Corporation

Fund : Grant from JICA  Budget : 527 million yen

Objective and Overview:

This Grant Aid Project was intended to support traffic control by collecting incident
information by monitoring traffic by road-side detector, delivery of traffic
information to road users by introduction of traffic control system along the
priority sections on the expressways in the Hanoi metropolitan area.

1¢0¢

System Configuration:
* Installation od roadside equipment (CCTV, Vehicle Detection, VMS ), optical fiber
3 cable, and data processing and conrol units in the traffic management center.

No.2 Traffic Control System for Expresswa

The Project for Development of Traffic Control System for Expressway in Hanoi

Information Collection Information Processing Information Provision

PTZ camera 39sets

-

Event Detection
camera 13sets
Vehicle Detection
camera 13sets

"T;

9.1

Traffic Control Center in Vuc Vong

VMS 6sets
(Variable Message Sign)

D e —

,

ﬁ e
Ly i e
\\/ ——Igj CCTV server wj VMS server wo:

Traffic Event Data Mobile VMS 3sets

15 Traffic Analysis Management server (Including Vehicle)
Image Recognition server
Processor '@ 7 7 | p
1 = 1 4

PRI 8RN
14

—
9... .
jica’ No.2 Traffic Control System for Expresswa
The Project for Development of Traffic Control System for Expressway in Hanoi
Traffic Control Center
15 [e:li<pat 2]
. . . . .
jI’CA) No.3 Traffic Information Provision

16

Implementation of Intelligent Transportation System
in the City of Ahmedabad, India

Project name: Implementation of Intelligent Transportation System in the
City of Ahmedabad, India . -

Project Area : Ahmedabad, India | |

Executing Organization : Zero-Sum ITS Solutions India Private Limited (service provider) /
Ahmedabad Municipal Corporation / Ahmedabad Traffic Police

Fund: JICA Technical Cooperation to support private sector participation

Initial Investment(JICA Fund) / Operating Costs: 100 million yen / PPP based advertisement fee

Execution Period: From November 2013 to June 2015

Objectives and Overview:

This project introduced ITS Solution, in which the real-time congestion information is transmitted
to variable message sign boards and drivers’ smart phones, utilizing traffic data collected by
roadside camera sensors detecting traffic volume.
=Drivers can avoid congested routes by means of traffic information and the Ahmedabad
Municipal Corporation can optimize usage of existing roads.
= Traffic Police officers can also send real-time information to variable message sign boards
from its traffic control center when traffic incidents such as accidents occur.
= This project demonstrated that the sale of advertisement space on variable message sign boards
covers the ITS Solution’s maintenance cost.
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/ No. 3 Traffic Information Provision No.4 Traffic Signal Control

Implementation of Intelligent Transportation System in the City of Ahmedaba, India The Project for Development of Traffic Management System in Phnom Penh

Critical Intersection

1:00 14:00 Tmew

.! - - -

e i
Source: THE PREPARATORY SURVEY FOR PROJECT OF DEVELOPMENT OF
TRAFFIC MANAGEMENT SYSTEM IN PHNOM PENH

VMS (Left: Weather Info, Right: Graphical Traffic Info.) Ad management System Source: Sumitomo Electric Industries, Ltd
: 3

. Source: Zero-Sum, Ltd. Japan, Zero-Sum ITS Solutions India Pvt. Ltd. (ldieyal 2] . IR
.. o
j| A/ No. 4 Traffic Signal Control jl’CA) No.6 Traffic Demand Management (Smart Parking)

The Project for Development of Traffic Management System in Phnom Penh

The Project on Traffic Demand Management of Historical Area in Istanbul

Project name: The Project for Development of Traffic Management System

Project name: The Project on Traffic Demand Management of Historical Area in Istanbul
in Phnom Penh

PS u Study Area: Istanbul, Republic of Turkey "]
Counterpart: Directorate of Transportation Planning etc., Istanbul City Government

Project Area: Phnom Penh Capital City / Kingdom of Cambodia
Owner: The Kingdom of Cambodia Phnom Penh Capital City

Department of Public Works and Transport Scheme: Technical Cooperation (social experiment)
Fund: Grants-in-aid project by JICA Execution Period: From January 2013 to February 2013
Grant limit: 1.7 billion yen Consultant: Almec corporation, Padeco Co., Ltd.
Execution Period: From December 2015 (On-going) Objectives and Overview:

“Reducing traffic congestion in the former Eminénii district” through increasing

Cotractor: Sumitomo Electric Industries, Ltd. /Mitsubishi Corporation . _— . .
parking utilization around the area and enhancing access to the parking lots

Objectives and Overview:

This Grant Aid Project is planned to mitigate traffic congestion by installing:

*New traffic signals and detectors at selected 100 intersections in Phnom Penh;
*Optical fiber cable for data transmission connecting signals and the traffic control
center; and

* A central signal control unit at traffic control center.

*Introduction of parking information service by a website, cellular phones,
and roadside information boards
(Five parking lots were targeted around the Vatan Street crossing the central area of
Fatih Municipality, see Figure 1)

= Operation of shuttle buses service connecting parking lots and sight seeing spots

Source: JICA THE PREPARATORY SURVEY FOR PROJECT OF DEVELOPMENT OF TRAFFIC ldicvat 2]

o Source: Traffic Demand Management of Historical Area in Istanbul (iSTDM) Final Report: Vol.1 PR )5
MANAGEMENT SYSTEM IN PHNOM PENH PREPARATORY SURVEY REPORT
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No.6 Traffic Demand Management (Smart Parkin

The Project on Traffic Demand Management of Historical Area in Istanbul

Figure 1: Target Parking Lots of the Smart Parking System (SPS) Social  Figure 2: Basic Concept of the Smart Parking System (SPS)

Experiment

7

a SMART PARKING SYSTEM

Driver can check the traffic
situation by internet

Existing Situation of Parking
Lot will be informed by Driver send his destination
ISPARK / TAV G Sums

Driver can get
information of

Parking Space by .
ST

Car Driver can park his car without
fooking for parking space.

CA’ No.9 Highway structure monitoring and maintenance

Implementation of Bridge Monitoring System (BRIMOS)in Vietnam

Project name: Implementation of Bridge Monitoring System (BRIMOS)in Vietnam
Project Area: Can Tho, Vietnam @
Owner: Ministry of Transportation —
Manufacturer: NTT DATA Corporation

Objectives and Overview :

* The Cau Tho Bridge is a cable stayed bridge newly developed by Japanese yen loan
in the Mekong Delta basin, where very soft soil is widely distributed.

* Many heavy cargo vehicles, some of which are overloaded, pass through the bridge.

* Asthe highway administrator is afraid of deterioration accelerated by overloaded
cargo vehicles, it decided to equip the bridge with monitoring system call BRIMOS
composed of various sensors to collect comprehensive data of: weather; traffic
volume; and displacement and acceleration of various bridge members.

* The collected data are reviewed to check healthiness and safety of the bridge. And
preventive maintenance plan of the bridge is to be prepared according to daily
collected big data.

=i an ) O

Source: NTT DATA Corporation http://www.nttdata.com/global/en/services/bds/case/casestudy-01.html

ji.CA) No.9 Highway strucure monitoring and maintenance
Implementation of Bridge Monitoring System (BRIMOS)in Vietnam
Fiber-optic sensor
Y= TR -~
,. ook
hﬂul‘-(inu motion . | +perfect maintenance planning
*ma of cost
Instant. alert
T Tengrange ~minimization of traffic restnction
-mmnoﬁm;‘uﬂ“nn :
Ea detoction A
——VaRiete Worght T disaster-relief activities
m -klxm:ng ovm‘a mllpoewn items.
s dam citizen 4
e <teduxction of da
‘)z 'sm:m confusion
a‘= xﬂlmﬁ:ml::u:A:
e * Vencie wergniType estimation s onty available for stee bages
Fig.1. Automatic Real time Bridge Monitoring System
el
) FBG
W sl
\\
23 Fig.2. C_CTV Monitoring Console Fi9:2. Bensor sitmohment sxsmples. [ERIG S
Source: NTT DATA http://www.nttdata.com/global/en/index.html
ji’"“‘”) No.10 ITS Seminar

Seminar on ITS Menu based on Traffic Problem in Zambia

Overview:

*Based on the Urban Development Plan cooperated by JICA in 2009, development of
Lusaka City is underway. Traffic congestion and traffic accident are gradually worse than
ever. Therefore, JICA’s consultant team were dispatched, review traffic situation and

possibility of ITS, and held ITS seminar to introduce ITS technology and mitigate traffic
issues. i

PMM: Rond e “'% & Vihician
*Overview traffic problems in Lusaka City, Zambia > f%
*Introduce: ITS to reduce traffic accident; coordinated traffic signal control; traffic

monitoring and management such as information provision; and so on.

PRI 88N
24



jici/ No.10 TS Seminar

Seminar on Potential Needs and Promotion of ITS in Sri Lanka

Overview:

=JICA’s consultants team tried to understand real traffic problems and the existing ITS
development conditions in Sri Lanka. Also they found out the potential needs on ITS
from Japanese Experts’ viewpoints. Then JICA held ITS seminar to disseminate

knowledge of ITS technologies etc. et
o [E2

Programs:
Potential Needs on ITS

*Promotion of utilization of traffic and transportation Data
=ITS Solution to improve public transportation

2= _ WX
* Effective provision of traffic information Source: CoTrans(2013
*Promoting sage mobility through the cross-sector collaboration and so on

N
o
N
[y
[EPRIE BN
25
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... )
JICA
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N
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Thank you !
P —

JICA Library
http://libopac.jica.go.jp/top/index.do?method
=change&langMode=ENG

ERE 15848
26
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Introduction to ITS

Lecture & Q8A
Day2 Nov. 15,2021

Dr./P.E.Jp SUZUKI Shoichi

Associate Professor, Institute of Industrial Science,
University of Tokyo

JICA Online Knowledge Co-Creation Program
“Practical Technology on Intelligent Transport Systems(ITS)”

T S iomeer

JICA KCCP “Practical Technology on ITS” , Nov.l15,2020 @& ereevsiamess-

Self introduction

Qualification & Education:
Dr. Eng. Kyoto Univ. (2016)
Professional Engineer of Japan (Road Eng.)(2014)
M.Eng. (Civil Engineering), Kyoto Univ. (2000)

Professional Experience:
2021. University of Tokyo
2019. MLIT HQs (International Affairs Office, Road Bureau)
2018. MLIT Kyushu Regional Bureau
2016. MLIT Miyazaki Branch Office
2010. National Institute for Land and Infrastructure
Management (ITS division)
2007. Ministry of Foreign Affairs (Embassy in Malaysia)
2000. Ministry of Construction (Reformed to MLIT in 2001)

IT<, ..

= = —=Center
THE UNIVERSITY OF TOKYO

JICA KCCP “Practical Technology on ITS” , Nov.l15,2020 & axer VriaRess-

Contents

® Challenges
e Traffic congestion
* Road safety
e Carbon neutral
* Road maintenance

® Technologies and applications of ITS

® Points to note for practical ITS implementation
* Stakeholders
* Role of public sector
* Cooperative and competitive areas
e \ision, Master plan, Architecture
» Funding(capex & opex)
e Products cycle
SIMTS gontor

JICA KCCP  “Practical Technology on ITS” , Nov.l5,2020 & xarecvriamers-

Chal lenges

®Definition of ITS

‘Intelligent Transport Systems’ or ‘ITS means
systems in which information and communication
technologies are applied in the field of road
transport, including infrastructure, vehicles and
users, and in traffic management and mobility
management, as well as for interfaces with other
modes of transport;

Source :

DIRECTIVE 2010/40/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 7 July 2010 on the
framework for the deployment of Intelligent Transport Systems in the field of road transport
and for interfaces with other modes of transport, Article 4 (1)

ITs;,..»
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Chal |enges Background cos
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Relationship between real GDP and expressway length @@

600,000 12,000

~ 500,000 | 10, 000
(] m
: :
S 400,000 8,000 3
= Real GDP 2
= <
< 300,000 6,000 ~
o 3
2 g
< 200,000 - 4,000 =
& Expressway Length z

100,000 2,000

0 — 0

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

JICA KCCP “Practical Technology on ITS”

Chal lenges

, Nov. 15,2021

(vear)

Source: Cabinet Office, MLIT & ITG
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Background
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Relationship between road length & num. of vehicles

40.0
35.0

300 28.4 km /1,000

vehicles

25.0

Road Length (km)

Growth Rate of number
of vehicles owned

73,632 thousand vehicles
(Growth Rate=39.7times)|25.0

[km per 1,000 vehicles]

40.0

- 30.0

‘20.0— per 1,000 1200
vehicles
15.0~ 1150
289, 863km
100,854 thoudgnd (Growth Rate=5.5times) | 10.0
vehicles
[ 52,56 1kn
>0 DD e —— S SR S
Improved Road Length y NN i M . MG
0.0 L 3.9 kp /1,000 vehicles 00
1969 ol
(Year)

JICA KCCP  “Practical Technology on ITS” ,

Nov. 15, 2021

Source: MLIT Road Bureau’ s materials
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Chql |enges Traffic congestion oe
°
e
=]
. . . . . ) @
® Situation of Traffic Congestion in Japan @
e Each person delays approx. 40 hours per year due to traffic congestion.
This is equivalent to approx. 40% of the time spent in the vehicle.
e Congestion delay time is concentrated in the metropolitan areas.
, Approx. 100 hours per person .
N Approx. 40 hours per peréon -
Delay due to congestion
Reference travel time required Delay time in major cities in
Travel time when there is no congestion Europe and U.S. amounts
I Approx. 5 billion b
Approx. 8 billion person-hours 2 person-hours to approx. 20% of
travel time
Approx. 40% - -
[D | 1’ d ‘|’ ‘|' ] Source:In'I;ngom Americas Traffic
(Million person houersay Ime ue 0 conges |On TomTom European Traffic Index
= Tokyo Nagoya
— Kyoto-0saka-Kobe
- I r:[uiII” ["-r“IL Fll FI!T.|r1 LALILA
ITS orior
JICA KCCP “Practical Technology on ITS” , Nov. I5,202] TEREERITS e
Ch(]| |enges Traffic congestion

®Congestion in urban area is worldwide challenges

Top!0 Congested Cities in 2019

Country Congestion Lv.
| |Bengaluru |India 7% (=) Ex.
T [harite [ [T )| It e ctitiom e e
3 | Bogota Colombia 68% (1 5%p) you take 30mins-drive.
4 | Mumbai India 65% (0%p)
5 | Pune India 59% (-)
6 | Moscow Russia 59% (1 3%p)
7 |Lima Peru 57% (4 1%p)
8 |New Delhi |India 56% (1 2%p)
9 | Istanbul Turkey 55% (1 2%p)
10 | Jakarta Indonesia 53% (0%p)
T rre—
JICA KCCP “Practical Technology on ITS” , Nov. 15,2021 B G
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Chal lenges

Traffic congestion

®Countermeasures against Traffic Congestion

|

Countermeasures against traffic
congestion in urban area

|

Policies to expand
traffic capacity

Adjustment of traffic demand
more efficient traffic
behavior)

Development Measures to Platooning/ Traffic demand management
of road eliminate Automated (TDM) measures
networks bottlenecks driving
Change of Change of Change of Efficient Adjustment of
modes time periods routes vehicle generated
use traffic
S TS comor
JICA KCCP “Practical Technology on ITS” , Nov. 15,202 RS 2

Chal lenges

® The number of annual road
traffic deaths = 1.

®Road traffic injuri
the leading killer of people
aged 5-29 years.

35 million

es are now

® WHO predicts that road
traffic injuries will rise to
become the fifth leading
cause of death by 2030

Source: Global status report on road safety
(https://www. who. int/publ |c01Ions/l/\rem/q78%ll|565684)

JICA KCCP  “Practical Technology on ITS” , Nov. 5,202!
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Chal lenges Road safety ..:.
L ]

®Rates of road traffic death per population differ :ﬁ
from regions.

S TS Goer

THE UNIVERSITY OF TOKYO
,,,,,,,,,,,,,,

JICA KCCP “Practical Technology on ITS” , Nov. 15,202l

Chal lenges Road safety

® “Global Plan for the Decade of Action for Road
Safety” (UN-WHO) set the target reducing
fatalities and casualties by 50%

@5 pillars
(D Road safety management
@ Safer roads and mobility
@ Safer vehicles
@ Safer road users
® Post-crash response

ITS ;oir

Center
THE UNIVERSITY OF TOKYO

JICA KCCP “Practical Technology on ITS” , Nov.l15,2020 & xuseevsianers-
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Chal lenges

Road safety

®Trend of casualty accidents and fatalities in Japan

Num. of fatalities
(thousand persons)

18 18
16,765

Hi I, 191,053 2

16 -+ Record-High(1970) Record-Hiah(2006) 16 z

o
14 - T 952,720 — 372,315 14 s 4
A Record-Hign(2008) N\ (2020) =5
\(n/ o
10 3,790 5 N 10 £5
(1949) [\ WM\ \ ==
c L el oFeP” RPN B3
o n
(&)
6 77 jp(ja/\\\~_,,/~" \ 6 2%
309, 178 R T
S S
4 ——Fatalities (2020) -4 28
Casualty accidents © ©
2 T cases 2,839 2 5%
~—Casualties Record-Low(2020) ..
0 T T T T T T T T T T T T 0 E 5

1948 1953 1958 1963 1968 1973 1978 1983 1988 1993 1998 2003 2008 2013 2018 2020

Source: MLIT website 'Els;{/:ﬁ:ygfﬂf:
JICA KCCP  “Practical Technology on ITS” , Nov.l15,2020 & xsesee VR aRess-
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Chal lenges Road safety eeeee
[ L X ]
(XX X X
L L X
[ X TR
e @
Cause of fatal accidents
Pedestrians, etc.
5. 6%
Traffic rule violation
by driver
94, 4%
N=2, 784 cases(2020)
Source: MLIT website !Tz—:ﬂﬂlllﬂ

JICA KCCP

“Practical Technology on ITS” ,

THE UNIVERSITY OF TOKYO
K% Urcanesss

Nov. 15,2021

Chal lenges

Carbon neutral

15
®
eee
00
(I 11 2]

L 4.4 B
LT LR

® (6% of CO, emissions in Japan is from Road Transport®

ot Transport : !
ers . 1 1
165mi | ton 206mi '-OTO” gl rivote |
(14.9%) (18. 6%) | Passencer I
RGN ™ Transport
: 94, 6mil. ton : 86. 1% of T .
. ran r
TOTO | COZ : (45. %) : sector E;issignspo
. . ' 6.0
Emission SComercial |t
[ il. | ' Truck |
, 108mi . ton Business, etc.| |4 gni| ton
(FY2019) 193mil.ton | ! (0.4%) | Bus énil.t(1.9Y)
(17.4%) ! Private b/ Texi 2.2min.1(11%)
| 329 1 doror cyete
Industry iy ! 16.5%) 0.7mil.1(0.3%)
384mil. ton fi Household I Aviation 10.5mil.1(5. 1%)
> . viation 10.5mil. .
(34.7%) ~ 159mil. ton Shipping 10.3mil. t(5.0%)
(14, 4%) | Train 8nil.+(3.8%)
E’T:L'ellml
JICA KCCP  “Practical Technology on ITS” , Nov. 15,2021 EERTSSN
Ch e
al |enges Carbon neutral o2
s
®Unit-C0, emission of private road transport is hees
relatively high compared to other transport mode
®Modal mix/shift is necessary towards carbon neutral
:'ET:—EHIIIBI

JICA KCCP “Practical Technology on ITS” ,

Nov. 15,2021
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Chal |enges Road maintenance eoe
(X 1)

e
® The effect on the deterioration of RC floor slab of road "

bridges is proportional to the 12th power of weight.

® The impact of a 20-ton axle load vehicle is equivalent to
about 4,000 vehicles with a I0-ton axle load.

Overload large
vehicle 0.3%
Traffic

99. 7%
vo lume
Compliant
vehicle
Impact on 8.5%

Overload large vehicle 91.5%

deterioration

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ITS ;oer

Source: MLIT @ S center
JICA KCCP  “Practical Technology on ITS” , Nov. 15,2021 FERELFRRELS~

Road maintenance

Chal lenges

[ ]
[ X X}
[ L X ]
e000d
. . o000
® The number of bridges older than 50 years will account for ®%°2
43% of all bridges in 2023 and 67% in 2033, respectively in
Japan.
!T:—:L'ﬂlllﬂl
JICA KCCP  “Practical Technology on ITS” , Nov. 15,2021 HERMERS e

. e
Road maintenance eece

Chal lenges

® Weigh Station

e Drivers are told to pull over at “instruction stations,”
where vehicle weights and sizes are measured.

e If the vehicle exceeds the size or weight limits, the
drivers are ordered or warned to reduce the weight and
size of the vehicle by splitting the cargo.

ITS ;oo

JICA KCCP  “Practical Technology on ITS” , Nov. 15,2021 1 e

Contents
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®

® Technologies and Applications of ITS

ITs;,..»
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Fundamental technologies of ITS Sese
seees
eeen
T

e o
Drivers/Users
®Sensing
®Positioning
®Mapping
®Communication
®Network
O HMI
Ko Vehicles
Infrastructure
LT:—CL'EIIMI
JICA KCCP  “Practical Technology on ITS” , Nov. 15,2021 B et
. . . ® 2
Typical Applications se8e
T
R R . eseo
® G development fields in ITS in Japan (1996) nade
Car navigation systems Electronic Toll Collection [Safety Driving Support
<l = A _T;EEJ‘?:)
Road Mcin_'rt.anc.nce Evgzm?zv
X 5
k] _opgru?ion
7\
Commercial Emergency Vehicle Operation
Vehicle Operation T T T T My Accident!
R S| eehiey
Rest.for
o - A |
JICA KCCP “Practical Technology on ITS” , Nov. 15,202 Source: MLIT materiald® FEXERnsiene

Contents ot

® Points to note for practical ITS implementation
* Stakeholders
Role of public sector(Policy, Jurisdiction, regulation)
Cooperative and competitive areas
Vision, Master plan, Architecture
Funding(capex & opex)
Products cycle

ITS,

£ £ —=center

,,,,,,,,,,,,,,

JICA KCCP  “Practical Technology on ITS” , Nov. 15,2021

Points to note Stakeholders

®Stakeholders/Role of public sectors/Cooperative &
Competitive areas

e Public & Private

e Users, Operator, Manufacturers, Regulator,
Third party

e Ministries & Lows
e Competitors & Collaborators
e International & Internal standards/customs

®Ex. ETC service in Japan

TS coior

THE UNIVERSITY OF TOKYO

JICA KCCP  “Practical Technology on ITS” , Nov. 15,2021 @ rrrrr R R
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Points to note Jurisdiction 8y Points to note Vision, etc.
[ ] B

®\Vision, Master plan, Architecture
o Ex. Public-Private ITS Initiative/Roadmaps 2020

®List of relevant Ministries in Japan

.. —Relate .
Relevant Ministries el Governing Law, etc.

National Police Agency Traffic policy | Road Traffic Law

(NPA) Law established to prevent dangers on
the road and ensure safe and smooth
transport

Ministry of Internal ICT policy Radio Act

Affairs and Communications Law established to ensure fair and

(MIC) efficient use of radio waves and

promote the public welfare

Ministry of Economy, Trade Industrial

120¢

and Industry (METI) policy -
Ministry of Road Bureau | Road operation | Road Law
Land, policy
Infrastructure " . :
Transport and * | Road Vehicle safety | Road Trucking Vehicle Law
Tourism (MLIT) Transport policy Standards for Security of Road
Bureau Transport Vehicles
: Standards for ensuring vehicle
safety and environmental preservation
b @!Tgf\m

JICA KCCP_ “Practical Technology on ITS” , Nov. 15, 2021 7R TR LT JICA KCCP “Practical Technology on ITS” , Nov. 15,2021 TS SN

Points to note Regulation, etc. Points to note Funding & Products cycle

98T

®Regulation/Law and Standard ®Funding

“Convention/ Treaty “ e Capital cost vs Operational Cost

+ e.g.) 1949 Geneva and 1968 Vienna Convention on Road Traffic e Traffic volume forecosf/moin‘renance
+ Discussed by international organization (such as “United Nations Economic

Commission for Europe (UNECE)” ) ’ cosT/compeT itor
= = . = e Responsibility decomposition
p e— N y e . .
‘Regulation / Law N Standard e International vs internal procurement
Driven b)ﬁ governmenT *Driven by induSTrY (suppor‘red by
(National/ Local) government)
*Enforceable heniisreasble o ®Products cycle of ITS components
ee.9g.) *Ex.of Standardization Organization; .
«Vehicle Safety Regulation -IS0 (InTernu;rionaI Standardization * Road infrastructure
q Organization .
—“Road Transportation Law . . . . .
Traiie eanel el — -EGI.ES.(§OC|eTy of Automobile Engineering) Veh | cle
frqff'c signals, traffic «CEN (European Committee for Standardization) ° DeV ICesS
signs) . [Europe] . . . .
SRoad Traffic Law <ETSI (European Telecommunications Stondards e Communication technologies & equipment
*Road operation (Incl. toll Institute) [Europe]
collection) *ARIB (Association of Radio Industries and
>Road Law y ~ Businesses) [Japan] ’
” ‘ gyr: = zontor ITS oner
JICA KCCP  “Practical Technology on ITS” , Nov. 15,2021 e QNIERSIY.OF TokYo JICA KCCP “Practical Technology on ITS” , Nov. 15,2021 THE GNIVERSITY OF FOKYO
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Summary sede
seo
® Challenges eec

e Traffic congestion
* Road safety

* Carbon neutral

* Road maintenance

® Technologies and applications of ITS

® Points to note for practical ITS implementation
« Stakeholders
* Role of public sector(Policy, Jurisdiction, regulation)
» Cooperative and competitive areas
e \ision, Master plan, Architecture
* Funding(capex & opex)
* Products cycle

ég?!ZZSE;E

THE UNIVERSITY OF TOKYO
xxxxx VreAR eSS

JICA KCCP  “Practical Technology on ITS” , Nov. |5,202!



JICA Knowledge Co-Creation Program (KCCP) Intelligent Transport Systems (ITS) Institution: the University of Tokyo (UTokyo)

https://www.u-tokyo.ac. jp/en/
10 Faculties

Funda mentals Of 15 Graduate Schools (incl. Graduate School
Traffic Engineering & Traffic Management of Engineering; SOE)

11 Affiliated Institutes (incl. Institute of
Industrial Science; IIS)

as of April, 2019

Founded In

15 University-wide Centers (incl. Center for

Prof. Takashi OGUCHI ﬁﬁ’% pol o Spatial Information Science; CSIS)

Institution of Industrial Science (IIS) & S R 20 Integrated Research Systems (incl. zﬁ?gg 10,803
.y . . ’ ’
Mobility Innovation Collaborative Research Organization (UTmobl) !TH),I Mobility Innovation Collaborative Research ot s st | Aot veagee

Organization; UTMobl)
the University of Tokyo (UTokyo) Rk ¥ 326,030,6“0“« 261,17 fonon

C’ THE UNIVERSITY OF TOKYO

120¢

Agenda Institute of Industrial Science (lIS)

nR- 7~ O=J 2R I
O Mechanical and Biof i Bectronics
Self Introduction http://www. iis.u-tokyo.ac. jp/en/
1. Quiz 62 Profs, 44 Assoc. Profs, o F e ciie o
2. Traffic demand concentration Lecturers Vet Wi a
3. Traffic Flow fundamentals 37 Project PP/PAP/PL & 10 VP ‘
4. Definition of "Traffic Congestion" and shock wave analysis (as of July 16, 2021) dmi{ B N\
Graduate ool

5. Traffic signal control; urban road network management 3 UTokyo IIS Research Centers, and 70me,‘3§§,5me5

"FM Research Centers (incl. ITS Center e

ALY~ |IS Ragesrct 3 7
6. Example ITS measures R Other nsttutes
Nanosclence Centes for Photonics, Electronics, and Materials Engineering
VYA TO-VRRIFRR Y Y — c WY IaL—-YarBRter s —

Center for Socio-Global Informatics Center for Research on Innovative Simulation Software

HRES— IS Rasaaech Centors
cREREEVFFREV Y~

C SO/ XTFRES Y~

Advanced Mobility Research Center (ITS Center) Global Hydrological Prediction Center
THRRIFLA—  HHRARRE D — - RA20F /PHRRE Y~

Integrated Research Center for Sustainable Energy and Materlals Centre for Interdiscipiinary Research on Micro-Nano Methods
cEPRBRBRIPHR LS~ CA=TIXVZPVI TR~

Center for Integrated Undenwater Observation Technology Open Engineering Center

TS Gonter B Ny
1T S zontor H &!f! >% )
THE UNIVERSITY OF TOKYO Disaster Management Training Center
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History
Apr. 2003 Sustanable ITS Project
WCOENECES  Next Gen. Transp. sys. ;1 Creation of Mobility Mar. 2005 ITS collaborative center
with CAV Soc. with Soc. Innov. Apr. 2009 ITS Center established
kg Infra. Renovation 7 Apr. 2014 ITS Center (2" phase)
Tech.element: o : q - Novel field for Soc. p P
S Mobility Society Design'y Implementation. Apr. 2019 ITS Center (3 phase)

with Big Data

Institutional Re:

Director: Prof. T. Oguchi (Human & Social Sys.)
3" phase ITS Center was started in March 2014 to
increase involvement of members in all Dep. of IIS,
UToyo; 7 regular, 9 cooperating faculty memers and
2 visiting professors. In addition, the center leads
the "Mobility Innovation Cooperative Research
Center in UTokyo (UTmobl)" established in July 2018.

INTELLIGENT TRANSPORT SYSTEMS

Name Position + Speciality Name Position
T. Oguchi Director, Prof. © Traffic Mang. & Control A. Toriumi Res. Assoc.
K. Nakano  Deputy Director, Prof. '© Mech. Bio. Sys. Control K. Hata Res. Assoc.
Y. Suda Director of UTmobl, Prof. @ Dynamic Sys. & Control M. Hirano  Res. Assoc.
M. Ogura Prof. Env. Catalyses & Mat. Sci. B. Yang Res. Assoc.
S. Sakamoto Prof. Env. Acoustic Eng. J.-S. Gwak  Proj. Res. A.
T. Shimura  Prof. Nonlinear Optics & Info. Opt. K. Shimono  Proj. Res. A.
M. Takamiya Prof. Integrated Power Mang. S-P. Lin Proj. Res. A.
M. Toyoda Prof. Interactive Data Anls. T. Uchimura Pr.Researcher
N. Yoshikawa Prof. Multi-scale Solid Mech. M. Umeda Pr.Researcher
T. Hiraoka  Project Prof. Human-Machine Systems . Kouno Pr. Researcher

H. Amano  Visiting Prof.
M. Kamata Visiting Prof.
S. Kamijo Assoc. Prof.
S.Sugiura  Assoc. Prof.
S. Suzuki Assoc. Prof.
Y.Honma  Assoc. Prof.
Y.Yamakawa Assoc. Prof.
S. Ono Prof. Assoc. Prof.

O ADAS & Traff. Info. Sys.

O Mobility & Automotive Eng.
Applied Multimedia Info. Proc.
Wireless Communication Network

. Hasegawa Pr. Researcher

© Transport Policy
Urban Env. Math. Eng.
© High-speed Flexible Robotics

Name Position
S. Shiotani  Assis. Clerk

© Spaciotemporal Mob. Info. Y.Yamada _|Assis. Clerk

K. Iwasaki Senior Coop.
M. Satoh Senior Coop.
T. Tanaka Senior. Coop.

t Speciality
© Traffic Eng.
Power Electronics

© Hi-speed visual Info. Proc.

© ADAS

© Human Factors

© Mechanical Dynamics & Contrl.

© Railway Sys. Eng. & Veh. Dyn.

© Int'l Cooperation in AV Tech.

© Int'l Cooperation in AV Tech.

© Quasi-Electrostatic Eng.

© PMV, Impact Assessment of AV
Urban Planning
Corperate Legal Advisor
Industry-Academia Coop.

t

©
©

Fundamental Eng. Mech. & Biofunc. Info. & Electronics nMateriaIs & Env. Human & Social Sys.

http://www.its.iis.u

University level cross-faculty organization

(UTmobl) in July 2018, reformed in July 2019.
Inst. of Industrial Science (IIS) Collaborative Research GS for Law and Politics

Experience
s &
evidence in
ITS for
more than

Advanced Mobility

Research Center
Center)

DLX (Design Led X) Promotion

LEAP (Large-Scale Experiment and
Advanced-Analysis Platform)

(Formerly Chiba Exp. Station)

Automated Driving Shuttle Bus
Performance Testbed

Establish the "Mobility Innovation Collaborative Research Organization", the University of Tokyo

Innovation Design

Legal Syst
Big Data Analysis ‘ egal System
Human-Machine Interface GS of Engineering

1/G/A Collaboration in Kashiwa Public Transport
CMI (Manufacturing Innovation) 15 years EXp & \mp\emenlation of l GS of Info. Sci. & Tech.

Kashiwa
City

Center for Advanced

UDCK

Experiences in loT, Big Data use

Intra/International Promotion of mobility innovation
based on the experience at Kashiwa-area using the academic
promotion council.

Nurturing Young Persons & Social Return Activity
for promoting mobility innovation (Ideathon, Hackathon)

Tech. (RCAST)
Mathematical Science

Academic research model collaborated with
real society beyond simple social return activity

Systematic knowledge to innovate mobility
and promotion for regional implementation

Vehicle Information Technology

Inst. for Future Initiatives
) ¥ Regional Im| Iementatlon n n
GS of Frontier Science 9 o Politic Science
Transdisciplinary Sci., Env. Studies Kashiwa ITS
. . " Prom. Council

Urban design, Social test with PMV

Center for Spatial Info. Sci. (CSIS) . __ PublicRes. Inst.

= cm

GS = Graduate School

Agenda

1
2
3
4.
5
6

Quiz




Traffic demand concentration
Traffic Flow fundamentals

“““‘ T

- Assume recursive daily morning inbound urban expressway
- Congestion starts at 7am at the junction to inner core ring road |Answer:

ounkwnNnPE

- Until 9am, the congestion forms 12km (a) twice
= Q. How much larger the traffic demand than the capacity (b) 10 times
during the two hours (7Zam to 9am)? (c) 1.2 times

120¢

o

2. Traffic flow concentration

wig

oy ofp R o ' 9T ol o o=

6km S

- After 9am, congestion contiues but the length is gradually reduced until 1pm
when the congestion length comes to be 6 km (half of the longest length).
= Q. How much amount of traffic demand at 1 pm?

Answer: (a) Exceeding amount of demand is half of the capacity
(b) No change of demand because of contiuation of the congestion

(c) Demand is less than capacity during reducing the length
@"Tsﬁ—\‘"" r' Sfic

(in Bangkok, Thailand)



3.1 Time-Space Diagram

120¢

» To describe vehicle trajectories on two-dimensional (Time & Space)

space

* Aline shows time-dependent positions of a vehicle.

space
(distapce) vehicle i's trajectory x;(f)
downstream vehicle i+1's trajectory X;,(?)
X
~ speed
upstream
¢ time

distanc

section

e Dilagram and Ba ariapble
#ofveh. ;" #of veh. 1,7 |
A A
P A i
measurement duration 7' 1
/ flow rate: Q1=n, /T ' 3 Qz n, /T :
/ [veh./hr] g |
/ // § 1
#of veh. n - 3 traffic density: K1=n,%/L
% , [veh./km]
[
=3
8
p

3.2 Time-Space Diagram and Basic Variables

dstancdy) J) ) #otyeh.ni m’lll

section . -
speed of veh. i :v; |
=1 ~n,”  [km/hr] 1
time mean speed: v=Y v;/n,” / §peed of veh.j:vj :
[km/hr.] J=1~nt [km/hr] |
# of veh. n,t {/}

space mean speed: vs=y.v;/n,*
[kmv/hr.]

(Average) Speed

Time-mean speed (v,) [km/h]
Arithmetic mean of passing vehicles’ speed at a spot

Space-mean speed (v,) [km/h]
Arithmetic mean of vehicles' running speed at a moment

=(approx.) Harmonic mean of passing vehicles’ speed at a spot

Ly gy
L




Time-mean Speed

120¢

Estimate average speed two vehicles, given they travel for equal time

For same time “¢’
Distance travelled =40*¢

m0km/hr )~|
¢ @ 60km/hr

Distance travelled = 60*¢

Total Distance Travelled

Average speed =

Total Time Taken
40*t + 60*¢
2%; Time-mean speed

(arithmetic mean)

Space-mean Speed

Estimate average speed of two vehicle when they travel equal distance.

L

| & 40km/hr  Time taken = /40
| @ 60km/hr Time taken = L/60

Total Distance Travelled

Average speed =
Total Time Taken

2L 1 (harmonic mean)
Space-mean speed

T 140+ 1/60 (1/40+1/60)/2

Speed should not directly averaged!

# v; [km/h] | 1/v; [h/km] =370

1 20 0.05 ] .

) G 00666 (arithmetic-mean) V,=370/10

4 10 0.1 $(1/v)=0.4445...

5 50 0.02

3 70 001428 (harmonic-mean) V=1/(0.4445/10)

7 25 0.04 =22.5 [km/h]

8 10 0.1 _ ) )

5 s 0.01536 average flow speed = V¢ (not arithmetic-mean speed V,)
10 55 0.01818... = harmonic mean of each vehicle speed with spot observation
KRR L EE R ETEEEEETEIOR n(l

= whole avg. speed with divided section's speeds ’; - 1/ > v

= total avg. speed with lane-by-lane avg. speeds 1 =1L !

» avg. speed with each sample probe speed H n
.iIlIIj.!mlf‘q.IlIIlIIIIIIIIIIIIIIIIIIIIIIII'

Speed should not directly averaged!

=35 _|s6.7km/h
15

=85--(10/20+60/90+15/45)
=1--(1/20 %X 10/85+1/90 X 60/85+1/45 X 15/85)

total average speed

Example

harmonic mean

ﬂ distance 85km —)
Motorway

HON[E%/ WORK

| distance|” distance | distance |
averagel‘ 10km” I~ 60km T 15km 7
speed 20km/h 90km/h 45km/h

20 X 10/85+90 X 60/85+45 X 15/85=73.8km/h
@ @ @ arithmietic mean

travel 30min. 40min. 20min.
time Toal travel time: 1.5hr

G TS oo

THE UNIVERSITY OF TOKYO.




3.2 Time-Space Diagram and Basic Variables Observation equipments

Microscopic Variables « Ultrasonic detector

spot variables zone variables & ' ° Detector heads intermittently emit waves towards the
obs. duration T obs. zone length L , i Thiie? ground.
num of obs. veh. n” num of obs. veh. n*

headway between veh i-/ & i

location
a

i1 1
7 7, * Vehicles are detected by time difference of reflections.
‘ * speed also obtained by two sequential detectors, or by
¥ "“ | vehicle length
o 4/ s T Ax

h

space headway s;
(=spacing)

clearance between vehi-1 & i

time headway #;

* Loop coil detector
* Asimple coil of wire embedded in the road’s pavement

*  When a vehicle exists on it, metal mass changes the
characteristics of the magnetic field, which is detected by
electronic equipment.

w~ ooeds

v=const

time clearance g,

— space clearance s,
(=gap) P i

occupancy of veh i

occ. time ¢ | occ. space /;
speed of veh i

spot speed

pace
v;=Ax/At;

pi=At/Ax;
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3.2 Time-Space Diagram and Basic Variables 3.3 A Simple Flow-Density Model

Flow (rate) (Q) [veh/h] 1. Physical law: law of conservation of flow (mass)

num. of passing vehicles at a spot per unit time

20[veh/km] K = -4 [inverse of avg. spacing]

inverse value of average time headway S
Density (K) [veh/km] v, speed 80[km/hr]
num. of running vehicles at a moment per unit distance — Tkm _
. . f ¥
inverse value of average spacing I num. of 80
volume (num. of veh's)
passing in one hour = 20[veh/km] * 80[km/hr]

[flow per unit time]
= flow rate [veh/hr] = Density * (traffic) speed

! :' :C Center | :’ :’ :: Center
IHE UNIVERSITY OF 1OKYO E univeRsiTy OF 10KY0. ©



3.3 A Simple Flow-Density Model

2. empirical law: (ex.) relationship b/w K and v,

case 1: free running
v, = max. value [ v.:free speed] l N then 0 = 0

K =0 Vg
Vs density increase,
speed decrease
v, is monotonous decrease
K function of K
K;

120¢

case2: complete traffic jam _
=Ky then0=0
K = max. value [K;: saturated density]} 0
1T S o nior f\l

3.3 A Simple Flow-Density Model

Vs Vs flow-density-speed

0.

0=Kyvg| then ]
Q.: Capacity

Max. value of flow to be
processed at a highway section

: f 0 v, K : fundamental state variables
Fundamental Diagram (FD)

3.3 A Simple Flow-Density Model

Relationship of Flow(Q), Density(K) & Speed(v,) (space-mean speed)

0=Kv,

Relationship of flow Q — density K (= "Fundamental Diagram (FD)")

free flow region

flow *° el congested region
[veh/h] . ,.E.
.
S
200 s,
o
100 SNEE )

(at Metropolitan Expressway)

0 50 100 150 200 250

. density [veh/km] K
o T —

3.3 A Simple Flow-Density Model

(at Metropolitan Expressway)

flow — speed @ = v; density —speed K - v

100 120
Vs speed Vg speed,q, |
(km/h] [km/h] &
60
40 40
20 s 20
, Sl ‘ ol
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250

flow [veh/h] Q density [veh/km] K




3.3 A Simple Flow-Density Model

5 min. 15 min. . 1 hour
L | "o | w
" o | w
- s | e o v
- B " Rt ] i
LY % « | g’ e o
& [ b j et )
L] ol 2 N — _—
0 0 100 O J00 MO XKD Wb KD D50 100 150 O 35) M0 350 &0 & 50 100 1D 308 20 300 Mo MO
KAWL zAW e oy Ranie s
e ‘00 —
L < ‘ 0
7 %0 LA T R0
ik o i b S|
00 = & 2 (o
. - /‘}'-‘._7
B fe & Y B F
- |/ .
¢ L
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4. Definition of "Traffic Congestion" and shock wave analysis

Concept of Bottleneck

water(=traffic) diameter(appx. traffic capacity)

‘ tube(=road)

S

Demand(arrival) > throughput(departure) T
= bottleneck capacity

Narrowest diameter > Bottle-Neck | Traffic capacity bottleneck |

Unprocessed amount of water (traffic) should remain (spilled over) upstream of bottleneck

This is so called "Traffic Congestion”

Definition: flow condition (queue) at the upstream section of an bottleneck, when the demand
traffic exceeding the traffic capacity of the bottleneck intends to pass through the bottleneck.

" - » -
& Ty ffic

4. Definition of "Traffic Congestion" and shock wave analysis

y location & capacity of 1%
the bottleneck cannot

|
beobserved! . ¥

capacity at the section
is not observed.

| Congested flow |
observation only at the vicinity of the bottleneck

| Uncongested flow (=free flow) |
observation upstream of the bottleneck
observation in the case of lower demand




4. Definition of "Traffic Congestion" and shock wave analysis

4. Definition of "Traffic Congestion" and shock wave analysis

time-space diagram Fundamental diagram
Speed: slope of the trajectory Speed: slope of O-K relationship
(delay) Distance
Q ~
Q traffic demand
0 (arrival flow) (]
| Uncongested flow (=free flow) | _______
(o)) I | Congested flow | delay €= @ bottleneck
\ capacity
Future delay
N - | previous excess demand |

N : : traffic demand

S K, K K (arrival flow) ; ——

= EITS omer i @IS oo

oF 1oKv0

4. Definition of "Traffic Congestion" and shock wave analysis

4. Definition of "Traffic Congestion" and shock wave analysis

© pick up two adjacent vehicles’ trajectories covering two different regions 4 Distance Q; = 4: arrival demand
Q; = Cy: bottleneck capacity
R PR ~ At + Ky(1el)=Cyt + K(lclo)
3 T IS (5 5 ) %/ FE .
’ f Vk; : .= A—C
1 X Vv ne = g
——x=v;t where, c=—— /| - _____ ¥ K\—K,
J t
1 1 v, Y Vk; \ :
T 7 (O N N AR AN N A AN AN S I U | 2 U, \'}
- f= k. K , x= k;, Kk (g5 ki v) Flow »»»»»»»»»»»»»» -
BT Y Nemmmm (q; ky vi)
. x 4,79, (q k. v}) / Vi
. C=E——= Y E vV, E K
t k. —k, i K
v Density K, Ky




4. Definition of "Traffic Congestion" and shock wave analysis

4 Distance

VA

¢0¢

1

4. Definition of "Traffic Congestion" and shock wave analysis

~ 4 Distance time vanishing the congestign

/)]

Bottleneck

" two hour passed g

grEE (ET ¢

4. Definition of "Traffic Congestion" and shock wave analysis

Numerical example: 2-lane/1-direction expressway

[veh/h/2lane]
Oa 4000 |Q —0.4 (K — 100 )? + 4000
T A - Cb

K, — K,
3000—2310
50—165
—6 [km/h]

[veh/km/2lane]
65 200 >K

4. Definition of "Traffic Congestion" and shock wave analysis

Numerical example: 2-lane/1-direction expressway

[veh/h/2lane]

3000(demand) -~ Important notice
' Excess demand is

only 30 % =(3000-2310)/2310

empirical knowledge
= approx. 15 - 20 % (expressways)
=approx. 3—5% (streets)

[veh/km/2lane]
5 200 K

£ 2 Y

50

(e

2 ¥ & conter * cgs
@wlw« e Ty~ Sfic
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- Assume recursive daily morning inbound urban expressway

- Congestion starts at 7am at the junction to inner core ring road

- Until 9am, the congestion forms 12km

= Q. How much larger the traffic demand than the capacity
during the two hours (7Zam to 9am)?

-’ -l ,c- Center ; l' [= ‘flc

120¢

Answer:
(a) twice
(b) 10 times
(c) 1.2 times

wig

oy ofp R o ' 9T ol o

6km S

= Q. How much amount of traffic demand at 1 pm?

- After 9am, congestion contiues but the length is gradually reduced until 1pm
when the congestion length comes to be 6 km (half of the longest length).

Answer: (a) Exceeding amount of demand is half of the capacity
(b) No change of demand because of contiuation of the congestion
(c) Demand is less than capacity during reducing the length

@’Tsﬁ—\‘"" r ~ffic

4. Definition of "Traffic Congestion" and shock wave analysis

(Major/Typical) Causes of traffic congestion (in Japan)

Recurrent bottlenecks (traffic demand concentration)

Motorway
toll gate ﬁtoué‘Etle >
Sag, Tunnel \/
Merging section ergmg tunnels

Surface street —
Intersection % _ﬂ*_‘;

On-street parked vehicle

Incidents
Traffic accident, stalled vehicle, fire, land slide, ...

@' iy r' Sfic

4. Definition of "Traffic Congestion" and shock wave analysis

Merging (Weaving)
A section where traffic from different directions get together
If diverging shortly in the downstream, it is called “weaving” section.

iR i _J-THB4 855
ﬁ-‘_m& e F-i-5 KEyIH
thnLlFa SERETT _

s SRR
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Intersection

The bottleneck of surface street congestion is almost always at an intersection. 1.
It needs to allocate (green time / priority) to different directions of traffic. 2.
4.
5. Traffic signal control; urban road network management
6.
17 :ﬂlﬂ (

o T Sfic

4. Definition of "Traffic Congestion" and shock wave analysis 5. Traffic signal control; urban road network management
©  On-street parked vehicles "ty multi-phase plan with all movement conflict free concept
Occupy a certain width of the road and reduce the capacity considerably S ) 3] 4
Big influence if parked near an intersection S
O gl : :
é \J \J gv—@

» 5
o ~ 7
=~ r = Jde "Nx o




5. Traffic signal control; urban road network management 5. Traffic signal control; urban road network management

Signal control parameters
CYCIG Iength: C [SEC] Start after on-set of G Travel time T’ Arrival at the on-set of G *,

Time duration of one cycle of signal phases ﬁhﬁl SR

Green Split: g [%] (=G/C, G: effective green time [sec]) H

Time ratio of one phase out of the cycle time )
Arrival at the on-set of G Travel time 7' Start after the on-set of G ,*

Offset: x [%] (=X/C) or X [sec] Qorenrernnernnrernnnernnsernnsernnnennnendurshanprancattt :
Time difference of green start between two adjacent intersections [

=2:T=60[s] = 500m
=3:T=90[s] = 750m
On the other hand, at the multiple of 0.5, 1.5, 2.5, 3.5...,

@" S Gontor m there is no way to coordinate for both directions m

J L f ex.) conditions: C = 60 [s], Travel sped = 30 [km/h] = 8.33 [m/s]
W ( R ¢ multiple =1:T=30[s] = best coordination for the distance 250m

120¢

5. Traffic signal control; urban road network management 5. Traffic signal control; urban road network management

© space ONe-way street NB{ Case: 2T = 1.5*C

offset (signal coordination) Case: 2T =2C “ SB prioritized offset=25%
D
Cycle time have to be the same among coordinated o SO NBp  Simultaneous offset = 0% s
intersections so that the coordination is kept. platoon size g
& /f 7 3 SB time
NBf
one-way street: o P fime 8 NB prioritized offset=75%
optimum offset = travel time between intersections > time S8 g

vy}

space  tWoO-way street P M
ase. =
two-way street: optimum offset = ? = time

need to consider traffic in both direction Altemate offset = 50%

ooeds Z |0

balanced offset = 50%

soedsZ B

<

time s N s N
.

. 0
1T i SB
= 2 = Center ;|
eI 32

(2]
[os)
N
.
N




5. Traffic signal control; urban road network management

120¢

7 Types of traffic signal control system /.

Offsets effects on signalized delay

Case: 2T =2C Case: 2T=C Case: 2T = 1.5*C
NB{ NB{ NE ] )
s8 time time g D time
g g g non sensitivity of
) o) , 8 N
a 7\ lotal al\ /a coordination
o) o) I / oSN
) o %\ / )
< < N J/ <
~ \\J <><>
s
0 100 0 50 100 0 50 100
offset [%)] / offset [%] offset [%]

Simultaneous offset = 0%  Alternate offset = 50%

5. Traffic signal control; urban road network management

Area control

- A: Single intersection control

- B: Route control (arterial) ]

- C: Area control (network) — w«e e =gl
JRoute control b ¢5ﬁ=ﬁﬁ. z = =
/ 2 N = knd

r

N
N
~
B

B
+Radio wave time synchronization/ s
Centralized Signal Control .

~

/"
Type A / e a \\

Singledntersection control

.

N
.
/ i AN
' ol . ——
*Timer control

a . -\lehicle detection control Type A R AR

Type €

Copyright © OMAON SOCIAL SOLUTIONS CO., LTD. 2016 All Rights Reserved

Type €

[source: JICA ITS KCCP material, 2019] 5,

5. Traffic signal control; urban road network management

Area Coordinated Signal Control

Area Traffic Control
Fixed Separated Signal Control

Sub-area 6,
Sub-area 1, CY=150 sec. CY=150 sec
Pt SLEiTiii SEEieiil AL 5 N >
' O O e
; i ;
(0 41 N R B e
@] O Quem \ (8 1 1 R
- , Sub-aread, CY=80sec. ___ [ n
1 [ ‘I ' '
1 1 5
i
2 E p O O E Sléb-area 7
I i
R el e e TS - C¥=130 sec.
Sub-area 5, CY=70 sec. =
O @ o 4 ->CY=150 sec.
O O

O Normal Volume Intersection

@ Heavy Traffic (Important) Intersection

[source: JICA ITS KCCP material, 2019]
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5. Traffic signal control; urban road network management

Countermeasures for congestion alleviation

Capacity improvement
New road construction
Network missing-link connection (ring road etc.)

Road improvement
Grade separation at intersection
Addition of right-turn lane or bay
Demand management (temporal/spatial dispersion)
Staggered commuting (temporal dispersion)
detoured route guidance (spatial dispersion)
Modal shift




5. Traffic signal control; urban road network management

Points to introduce a measure against congestion

- Understand well the cause of the congestion

the location, the nature, and the capacity value of the bottleneck

NOTE!! : without knowledge about the bottleneck, nothing cannot be done effectively
- Lists the candidate measures to alleviate the congestion

don't exclude any possibilities without ITS

- Evaluate & compare the effectiveness of the alternative measures

including the cost-benefit analysis, short-term / long-term

- Select a proper measure

Ring road construction
N
Tokyo Area

Situation in other cities

Paris

London _ Beijing

167/167 km
100%

433/433 km
100%

5 267/313 km 188/188 km
@ " 85% 100%

Intersection improvements

Grade separation
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Intersection improvements (cont'd.)

Right-turn bay addition

Agenda

1.

2.

3.

4.

5.

6. Example ITS measures

6. Example ITS measures

Typical functions
Advanced Traffic Management (ATM)
Increase the capacity of bottleneck intersections

Dynamic Traveler Information System

Disperse the concentrated demand at bottleneck to the shortest time routes (from
the shortest distance route)

ETC (Electronic Toll Collection)

Increase the capacity of main line toll booths

Disperse demand by "dynamic congestion charging"

Advanced Public Transportation System

Disperse demand to other public transport mode

6. Example ITS measures

* Route guidance

*Variable message sign (VMS), Picture map sign (PMS)

*Guidance by charging (area charge, dynamic/congestion charging)
* Travel demand management

*Ramp metering

*Variable channelization: adjust the merging ratio at merging section
* ATM: Active Traffic Management

*Variable Speed Limit by lanes

*Hard shoulder running
* Operation scheme after incidents

*Narrow lane operation after incidents (or at road works)

Incident management (Quick detection, effect estimation)

T i




6. Example ITS sures

Advanced Traffic Management System Dynamic Traveler Information System

Filey et

Sensor Information Utilization via Traffic Control Center

Traffic Control Center
(in Prefectural Police
Departments)

( Link Travel time, Congestion state, Accident Info., etc. )

Data processing based on fix sensors

data - Precise info. can be collected with huge number of V_MS
collection collection sites and data samples with fix sensors gl
- The info. between sensors can be estimated with control
available fix sensor info

ultrasonic sensors

<fixed sensor sites>
Precise data collection

<vicinity of fixed sensors>
Traffic states estimated Sz @l

<section without sensors> |“f_°.-
Traffic states cannot Provision
be collected/estimated road-side
devices

optical beacons

Existing
sensors
(fixed sensors)

Car navigation system & VICS (Vehicle Information & Communication System)

GPS/GNSS satellites
S I
\Posmomng
(

map matching)

Basic Function of ‘Car navigation system’

1) Digital map & its Display
-> avoiding to watch a paper map during driving

2) Position & Direction on the Display -
'GPS/GNS$ L multiplex
*INS (Inertial Navigation System) broadcasting
*Map matching technology < '
- precise positioning, gospel for no sense of direction [ Receiver |

3) Route navigation function optical
*the shourtest route finding beacons

Radio Wave
Beacons

[in addition] with VICS function:
4) receiving/displaying traffic/road info.
5) dynamic (the fastest) route finding

-

Data flow of traffic information

Road . | | Traffic Control Center GPS/GNSS satellites

Authorities ' Road works Travel time (in Prefectural Police < I
Land slides c ; . Positioning
- National Foods ongestion Departments) \

Road works map matching)

- Prefectural Link Travel time

o Congestion state
Accident Info.

FM audio
multiplex
broadcasting

| ARTIC

optical Radio Wave
beacons Beacons

’*

info.
vendors

info.
vendors

:’ :I == center ;|
THE UNIVERSITY OF TOKYO O

4
~ 4

VICS

Vehicle Information & Communication System




Hard shoulder
for this e

[provided by] Paul Unwin - Senior Prbject Manager
Highways Agency — UK

Variable Channelization (ldea, under consideration & testing)

o Dynamic lane operation change with the change of traffic states

f i 2 il =2 fi

. E F a8
¥ g '.. 2 I

“ 0 & A

| & E fl

, 4 5 oA fi §.5C, IR .5, R .5°. AV .
= fi & #* "ﬂ
fi fi
Main line priority Merging flow priority Equal priority

- ... to control the merging ratio




ATM: [Japanese case] temporal static increase of number of lanes

N
o
N e &

H@! : m http://www.c-nexco.co.jp/corporate/pressroom/news_old/index.php?id=2294

Data-driven, Cyber-Physical-based, Intelligent Traffic Management

-
©> 1) Rough prediction: Past Big Data + Data driven Prediction Model
day of week, time, Month, Season, Weather, Events, Incidents & Traffic Accidents, ...

2) Dynamic real time monitor: Network flow monitoring
Vehicle/Person Probe + Traffic Volume

3) Nowcast Simulator: w/o warming-up, super speed, near-future prediction
1) & 2) used as inputs

4) Near-future predicting flow control: Control by Ramp metering, Signal control,...
a little congestion acceptance, minimizing effect of congestion, early countermeasures

5) Quick incident response: quick detection & response, info. distribution
bottleneck capacity reduction, induce demand,...

1T S zontor

"f'
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ITS Planning and
Important Considerations
foward
Implementation
17t November, 2021

Consultant Team
(Nippon Koei and Hanshin Expressway JV)

Contents

B Part I: ITS Planning

Why is ITS Master Plan / ITS Planning needed?

Preferable General Steps for Successful Introduction of ITS
General Flow for ITS Planning and Implementation
Examples of

AN NN N Y NN

Reviewing Current Condition and Identifying Issues
Identifying Issues

Setting ITS Directions

Identifying ITS Menus

Phasing

Image of Formulated Implementation Schedule
Institutional Arrangement

Cost Estimation and Analyses on Effect

B Part II: Important Considerations toward Implementation of ITS
Lessons Learned from Activities through Our Experiences

Page 2

Transportation Measures and ITS

Page 3

Typical Measures in Transportation Sector and
Examples of ITS |




Typical Measures in Transporiation Sector and

Some Examples of ITS
Examples of ITS

. ITS for Public Transport
Transportation Measures -

120¢

80¢

B Hard Measures
® Increasing Infrastructure Capacity

v" Road Network, Bypass Road Development

v Grade Separation Development
v Public Transport Development, etc.
® Enhancing Efficiency
v Junction Improvement, Signal Improve
v' Pavement Maintenance
v Transport Hub Development, etc.

Soft Measures
® Traffic Demand Management
v Route/Time Alteration Encouragement

v’ Transport Mode Alteration Encouragement, etc.

® Enhancing Efficiency
v Public Transport Operation

Examples of ITS

* Planning by uftilizing traffic
data (identifying
bottleneck location,
understanding demand of
movement, efc)

ment

Introducing facilities, e.g.
signals, parking system

* Providing traffic
information (congestion,
travel time, etc.)

* Bus operating system,
bus location system

v Transport Usage Convenience (E-payment, etc.)

Page 5

» Smart card payment, efc

Some Examples of ITS

Traffic Data Utilization for Planning and Traffic
Iinformation Provision
Praobe System

( Utilising Big-data )

Quantitatively

G Savtine

Prabe Data Centre

-

i
|

Dynamic
Information
Provision

Probe Data

"‘ [ L)\
o | B B

o

L

,.
Quantitative Analysis for
lanuing and Evaluation

City Traffic Control

Electronic Road Pricing

Signal Coordination
(Optimized Signal Timing according to
Traffic Condition)

Parking Management
Parking System

Source: Wipedi, Albaba

(
Parking Availability and Fee Collection

Multi-story Parking

Hig_hway Traffic Ma‘nagement System
(Ensuring Safety and Expressway

Management) TONFER) ¢ tevcn o vercn e

(Guiding Traffic by Applying Different

BRT: Bus Rapid Transit

(Fare Collection, Information Provision, Gontrol Center)

i ’;‘ m a8 : : &

(Source : Seibu Bus Co.,Ltd, Citytransportinfo, National Police Agency)

Bus Priority System

"

Common Mobility Card ¥ e soin, B
(Single Card Used for Different Transport)

ITS for Environment (Combination of Measures and
Technology) ény Train )
h Q, ﬁar IFE [ [sx22] e ¥ L

Bus

Park ‘. m _’

Home
Office, Store, etc.

i = 4
Special discount according to usage history to

encourage park-and-ride

Park & Ride and Electric Vehicle

ITS Planning with Examples

Page 8

(Source:PARK24 o, Ltg Toyota Autoc one KK )
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Why is ITS Master Plan / ITS Planning needed?

(ghel 19" Increasing Congestion...

Many players...
god..-""ha Urban Sprawling...
on Y Urban / road transport infrastructure
development projects are going on...
Emerging Technologies....
We don’t know much about ITS... No money.....
Individual systems are being introduced....
v
ITS Master Plan (or ITS Planning) set out a road map to prepare a
‘Mechanism’ to realize sustainable ITS to assist road and transport
measures by addressing all above in an organized and integrated
_manner. “ i
Page 9

Preferable General Steps for Successful Introduction of ITS

Preliminary Survey

@ Clarifying current condition and plans of ITS in entire region
© |dentifying issues and requirement in the region

® Preliminary consideration of required policy

® Preliminary consideration of potential ITS Menus, and etc.

' ITS Master Plan (or ITS Planning)

® Setting out ITS policy In line with National / State Transport Policy
® |dentifying ITS menus Incorporating ITS World Trend

@ Short, mid and long - term implementation plan

© Setting up required organisation

® Planning budgeting scheme, and etc

Project Implementation

@ Design, procurement and installation in line with

ITS Master Plan Policy
® Operating ITS under scheme identified by ITS Master Plan
@ Carrying out capacity building programme

planned by ITS Master Plan
Page 10

General Flow for ITS Planning and Implementation

Reviewing on Current Conditions

Target Region Country and World T
| Urban/ Road Transport Plans || Related Policies in the Country |
‘ Road Transport Projects ‘ ‘ Te Direction in the Country ‘
| Existing ITS Planning / Introduced ITS| [ 7S Wora Trend ‘
[ TS Stakeholders
Planning Stage
Analy and Setting Dir
‘ Analyzing and Identifying lssues ‘ <Note>
[ Setting TS Directions ‘ v' Left shown is a general flow.
‘ \dentifying Required ITS Menus ‘ v’ Thus, studies after planning
i.e. Feasibility Study,
Designing/Procurement can
[ Phasing (Short - id - Long Term) | also be done together with
planning.
Planning (for Short and Mid Term)
‘ Institutional Arrangement ‘ ‘ Technical Investigation ‘
[ Rough Gost Estimation | [ Analyses on Effect | l
After Plgnnin ' ‘ For Implementation

| Feasbilty Study

‘ Design and Procurement ‘

Page 11

Reviewing Current Condition and Identifying Issues (Example)
<Road Tra_nspoﬁ Condition / Plans>

<Related Policies in the Country>
® NUTP (National Urban Transport Policy)

Emphasizing Data Utilization in Transport
Sector)

® Smart City Mission
across Country

Road Network Saturation (V/C)
i K hennai India) (Traffic Survey Conducted)

Existing‘.and Planned Road Network
<Existing ITS and Plans>

® Traffic Management Centre of Traffic Police
® Traffic signals are available but not working

<Tech. Directions in the Country>
® RFID Standard for ETC rax

® Common Mobility Card Policy

for Public Transport
&

<Tech. Trends in the World>

</TS Stakeholders>

® R&D for Automated Vehicle
® Finding out Stakeholders in Transport Sector, not ® Big Data, Emerging Sensing Technologies,
only ITS etc.

® Finding out their roles as well

Source: Final Report of the Master Plan Study on the Introduction of ITS in Bengaluru and Mysore in India, 2015, JICA and
Page 12 Final Report of Data Collection Survey for Chennai Metropolitan Region ITS in India, 2017, JICA
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Identifying Issues (Example)

In Terms of System, Transport, Organization, efc. (Extracted)
System - CCTVs are installed across metropolitan area
- But there is no system to collect and utilize quantitative transport data
- Traffic Management Centre of Traffic Police is established but the
functions are limited to CCTV monitoring, etc.

Road Transport - Roads in the core area of the city are saturated.
- Metros are under construction, but transferring facility and information is
not considered, etc.

Organization - Alot of organizations are involved in the transport sector, but the
coordination among them is not sufficiently done.
- The individual systems are being introduced without harmonization, etc.

SWOT Analysis is Recommended (SWOT: Strength, Weakness, Opportunity, Threat)

<Strength> Controllable <Weakness> Controllable
- Bus probe data available - Absence of mechanism for utilisation of
- High level transport decision making quantitative data on transport
framework - Absence of cross-ministerial coordination

<Opportunity> Uncontrollable <Threat> Uncontrollable
- Affordable technologies are increasingly - Increasing system risk by hackers
emerging - Natural disasters e.g. flood

Page 13

Setting ITS Directions (Example)

[ Result of Issue Analysis ]

Setting ITS Sector Specific Objectives (Extracted)

Accessibility Making Traffic Information Available for All
Promoting People-centred mobility

Improving Connectivity in the Region Directions Set Out in

Efficiency Providing Integrated Traffic Information Service Existing Transport
Contributing Efficient Road and Transport Management Master Plan
Safety Reducing Traffic Accident, Supporting for Traffic (If this is the case)

Vulnerable, etc.

Productivity, Environment, etc. as well (as deemed necessary)

R —

Setting ITS Strategies

® Quantitative Data Collection, Analysis, Storage, Utilization and Provision

® /ntegration and Utilization of Data and Information Available in Various Sources

® Centrally Coordinated Administrative Structure to Realise Proper Coordination

® Proper Decision Making on Urban Transport

® Proper Traffic Control and Management, Road Management, Traffic Demand Control
® FEfficient Public Transport Connectivity

® /7S Promotion and Coordination with ITS National Policy

Page 14 Source: Final Report of the Master Plan Study on the Introduction of ITS in Bengaluru and Mysore in India, 2015, JICA

Identifying ITS Menus (Example)

[ ITS Strategies ]
B
Listing ITS Component Candidates by ITS Focus Area (Extracted)
ITS Focus Area ITS Component Candidates
Quantitative Traffic - Probe Data Collection
Information - Highway Traffic Management System etc.
Traffic Management - Traffic Monitoring System
Assistance - Traffic Signal System etc.
Traffic Demand Management - Electronic Road Pricing System
- Toll Collection System etc.
Assisting Measures on Traffic - Traffic Monitoring System
Accidents and Safety - Traffic Accident Management System etc.

Others e.g. assisting public transport, inter-modal connectivity, etc.

_Referring Existing or Planned / 7S

i Organizing or Omitting after listing candidates considering the existing or already
i planned ITS

Finalizing ITS Menus (Examples are shown on the subsequent slide)

Page 15

Phasing (Example)

Phase Years Policies

- To establish ITS Data Center

- To introduce ITS components which can be implemented in short period
. - To set up cross-ministerial organizations for operation

Phase -1|Fist 5 Years
- To start operation of above introduced ITS

- To start preparation of ITS components which require a relatively long period

together with infrastructure development

- To expand and upgrade ITS components which are introduced in Phase-1
Phase-2 |Second 5 Yearg- To start operation of ITS components which started preparation in Phase-1

- To incorporate new technologies as applicable

Phase-3 |After 10 Years |- To further upgrade functions, adopting new technologies

Source: Edited and Modified by JICA Consultant based on Final Report of the Master Plan Study on the Introduction of ITS in Bengaluru and Mysore in India, 2015, JICA

B Some Tips for Setting Out Phasing Policy

v" Preparing Basic Mechanism in terms of both Systems (e.g. data collection) and Organization in Phase 1

v’ Starting preparation of ITS which requires a large scale infrastructure development such as Highway

ITS together with Highway development in Phase-1 and start operation in Phase-2

v Having flexibilities of incorporating emerging new technology as policy

Page 16



Image of Formulated Implementation Schedule (Example)
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Source: Final Report of Data Collection Survey for Chennai Metropolitan Region ITS in India, 2017, JICA
Page 17

Institutional Arrangement (Example)

Case-1

1T¢

BM

(Chaired By Commissioner, DULT, Bengahuu)

_____ { ITS SOCIETY ]

Technical Consultant

New Agency tobe Identified

[ DULT ] [ BDA ] [ BTP ] [ n.\rrc] [ BBMP ]
. o CLEARING Planuing Planning Vehlde Road
{ BTIC J[p.\nm,\(x][ HOTEE }[ ERP ] [Ae_;z(x::‘ernr ;f:‘;:‘.\f.':', BTRAC Is':::'el:.g O v

Source: Final Report of the Master Plan Study on the Introduction of ITS in Bengaluru and Mysore in India, 2015, JICA

v ITS Society: Newly set up constituted by senior members of related organizations in transport

sector, and made legal body.

v" BMLTA: Existing high-level decision making body on urban transport in Karnataka State
formulated under Indian National Policy

v The related organizations work under the authority of ITS Society
Page 18

Institutional Arrangement (Example)

Case-2
I Chennai Unified Metropolitan Transport Authority |
TN.
L e . ™ Highways Greater Chennai | |Metropolitan | | Chemnai
T.N. Finance| Ey 4 Ch Traff T Metro
[Development] ept Do b e Police bsos Rail
e pt l\[m';: pI:nrls "orp. olice Corp. L
|
2 Cheanai Traffic LCmmnd
Development | H smar ciey Mgt
Limited Centre
Lo Chenna1
Traffie Control Traffic
Centre
Centre
Source: Final Report of Data Collection Survey for Chennai Metropolitan Region ITS in India, 2017, JICA

v' Three new centres are planned in this case, and they are assigned under the responsible agencies.
v" Chennai Smart City Limited takes charges of coordination with the related agencies in this case.
(Project Management Unit was established)

g /mplication of both cases
Institutional Arrangement for

® Tackling Cross-Cutting Issues in the Transport Sector

® Sustainable Promotion of ITS together with Road Transport Measures, etc.
Page 19

Imporiant Considerations foward

Implementation of ITS

(Lessons Learned from Activities through

Our Experiences)

Page 20
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B Importance of Coordination between Civil and ITS

B Important Points and Structure for Implementation
v’ Basic Design, Contractor Procurement,
Construction/Installation Management, Implementation
Structure

B Jurisdictional Issues and Example of Solution

B Importance of Clarifying Demarcation of Related Organizations
v' Example of Previous JICA Study

v/ Case Study: Solution for Issues Arising from Demarcation
B Some Other Important Tips

v' CCTV, Roadside Equipment
B |nitiatives and Capability of Employer
B Advices on ITS Master Plan for Realizing ITS

Page 21

Civil and ITS

[ 2

Examples of Issues of Coordination between

for O

Path for Casher at Toll
Plaza

Page 22 Duct Arrangement at Bridge Source: Nippon Koei Co, Ltd

Importance of Coordination between Civil and ITS

(In the case of Highway ITS)

There are still a number of other items that require coordination such as

® Number of Toll Lanes at Interchanges (IC)
To be determined by estimated traffic volume at every IC at target year
considering type of toll collection method, etc.

® Locations and Spaces for Toll Plaza, Traffic Control Centre
To be determined by available land, highway operation requirement, layout of
toll plaza and centre according to the required function and number of staff, etc
® Spaces for Foundation of Poles and Gantries of ITS Equipment

To be designed on the main carriageway and on-ramp/off-ramp according to the
required equipment and their wind-load, etc. considering visibility for drivers,

appropriate sensing locations, etc.

The above listed are only limited examples. There are still many others !!

® Operations of Highway and ITS are closely related and need fo be

considered/designed fogether

® Planning, Designing, Managing for Construction need fo be done fogether

Especially in the case of the project that Civil and ITS packages are separately procured.

But even in the case of BOT that both portions belong to the Contractor’s responsibility,
rdf2ey need to be critically aware of these. Otherwise, you may not gain proper asset !!

Example: Number of Toll Lane aft Interchange

|
|

Entry Toll Gate

IL'T'II

\J

(To Main Carriageway)

Exit Toll Gate

‘K

Manual and Touch & Go Lane

|

\

(From Main Carriageway)

<ITS Consideration>
Toll Collection Method

Traffic Demand
ETC Growth Prospect, etc

Number of Toll Lane Determined

e
<Civil>
Required Land Space is
identified (Available land is
required)

Furthermore, number of toll
collector becomes clarified
and required toll plaza

= ETC Lane
—— S
hC 2 ’ —E
— ToService  From —_—
ESit Toll Gate "= Road Sonies T EmTolGue
- — —E
Main Carriageway
Main Carriageway
'\ — = ,
-~ S—
; — o Servis — .
niry Toll Gate - T P St <—  ExitToll Gate
— Road P— I
- R
= Manual and Touch & Go Lane
—> ETCLane

building space is identified.
—~———

TS, Civil and Operation
(ITS and Highway) are
closely related !!

Page 24  Souroe: Final Report of the Master Plan Study on the Introduction of ITS in Bengaluru and Mysore in India, 2015, JCA
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Important Points and Structure for Implementation
(Note: In the Case of FIDIC Yellow Book Based Project)

@ Importance of Basic Design: Level for Specifying Requirement

ITS is generally procured in the form of ‘Design Build’ (Performance based
Design) but how detail shall it specify the requirement ?

v' If too detail: You may loose opportunity of the best fitted technology.
v' If too high-level: You may not gain what you want.

Design Stage = Key Factor for Project

€ Importance of Contractor Procurement
v Various enquiries from potential bidders need to be timely handled

v ITS bidding documents with proposed technologies need to be properly
evaluated Capability for Procuring the Contractor is Important

@ Importance of Construction/Installation Management
v’ Various systems are usually complicatedly inter-related
v" Civil construction and ITS installation are closely related
Proper Management for Construction/Installation is Important

Page 25

Important Points and Structure for Implementation (Contd)
(Note: In the Case of FIDIC Yellow Book Based Project)

Roles of Three (3) Parties

Consultant Procurement Basic Design Contractor Procurement | Installation / Construction

Employer [ L
Consultant L Assistance Suvervision
Contactor L

L : Implementing Body

Relationship of Three (3) Parties

Assisting/Advising

The Employer -

.
Zi s,
N
O,J) %

Contracting

A

Contracting oy The Engineer
; VJY&Q (Consultant)
(0P c
?@90‘0«6\'6
¥ not Instructing/Approving/Evaluating/

Supervising

The Contractor

Page 26 Source: Final Report of Preparatory Study for Chennai Peripheral Ring Road Development in India

Important Points and Structure for Implementation (Contd)

(Example) (Note: In the Case of FIDIC Yellow Book Based Project)

The Employer
Project Management Unit (PMU)

i
1
1
! *Members Dispatced from Related Government
i
1

\
1

1
i | Other Divisions

i
. . , . . I
Organisations and Employer's Organisation !

N, /

A 4

The Engineer (Consultant) ‘

The Employer directly contracts with the Engineer (Consultant).
Various organizations are related in the ITS Project.
Accordingly the close and continuous coordination is critical.

Therefore =
Project Management Unit (PMU) was established.
Members are dispatched from the related organizations.
The cross-organizational coordination is ensured under the responsibility of PMU.
The Engineer (Consultant) works with the authority delegated from the Employer
(PMU).

Page 27 Source: Final Report of Preparatory Study for Chennai Peripheral Ring Road Development in India

SNRANEN

Jurisdictional Issues and Example of Solution

v’ Variable Message Sign Boards (VMS) Fbeee "_f;; .....................
were planned across entire metropolitan W?:,_g" ;
area o2 A

v Information needs to be provided under the v‘"

authority of Traffic Police h
v' But several different traffic police are
involved across the entire target area

—_— Therefore

® |TS centre and all VMS will belong to and :
be managed by a single organization 'il_?

® Police personnel from all involved Traffic ,
Police will station at ITS centre. i &

® The information will be provided under Automaiically caleylated
the responsibility of each Traffic Police. and displyseg

® Maintenance of roadside equipment will
be taken care by a single organization.

® All above arrangements were realized
under the authority of PMU.

Manually inputted as necessary —> Arvm Saei n loved o e el wcckdnt 1

Source: Final Report of Preparatory Study for Chennai Peripheral Ring Road Development in India

Jurisdiction &
Traffic Police

Jurisdiction of Other
Several Traffic Police
Depending Eon ach Area

Page 28
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Importance of Clarifying Demarcation of Related Organizations
(Example)

Project Phase
System Subsystem - - -
Procurement Operation Maintenance Ownership
Traffic Information Center
Traffic Information Smart City Smart City Smart City Smart City
Probe System/Internet System ) X ) )
System Corporation Corporation Corporation Corporation
Traffic Detection System
. Traffic Management Center . .
Traffic Control - Smart City , Smart City ) ,
Signal System ) Traffic Police . Traffic Police
System Corporation Corporation
CCTV System
Bus Management System Smart City Smart City
Bus System - ) Bus Operator ) Bus Operator
Bus Location System Corporation Corporation

Source: Edited by JICA Study Team based on Final Report of Preparatory Study for Chennai Peripheral Ring Road Development in India

® Several organizations are involved in ITS project.

® Three systems are inter-related in the above example.

® |[tis important to clarify the roles of the related organization by Project Phase and
have consensus.

® In the above example, it was agreed that Smart City Corporation, a counter-part
of the project, takes responsibilities of the above shown together with Service
Level Agreement Evaluation

Page 29

Case Study: Solution for Issues Arising from Demarcation
(Example)
The coordination among the parties involved in planning is
concerned when two systems are integrated in the near

The parties carrying out operation knows the daily
problems in detail but other parties have the budgets

future...... for system improvement......
System Subsystem Project Phase
Y Y 4 Planning N Procurement 4 Operation 2 Maintenance Ownership
Information Center Planning Dept City A Traffic Police City A City A
Traffic Information
System Probe System Transport Operator | Transport Ope[ator Transport Operator || Transport Operator | Transport Operator
Roadside System Planning Dept City A \ Traffic Police City A City A
Control Center City B City B \ Traffic Police City B City B
Traffic Control N N N \ § . § .
System Signal System City B City B Traffic Police City B City B
CCTV System \_ City B _J City B \ \Traffic Police J City B City B

Different party is involved in probe system though entire project phase and the Traffic Information System faces frequent

system failure.
e Measures for Example
® Measures by System and O&M

(i) Re-locating the centres in the office building of Planning Department, (ii) All members in charge of
operation and maintenance station in the centre
Unifying Planning, Operation and Maintenance Activifies

® Measures by Institutional Arrangement:
(i) Establishing Working Group constituted by the organizations involved, (ii) Carrying out close and
continuous discussions, (iii) Imposing compelling force on their activities by legislation
Integrating Governing Structure
Page 30

Some Other Important Tips

CCTVs: Currently instatled
at intersection by Traffic }. -

CCTVs for Monitoring Traffic at Site

v' CCTVs are generally installed
at intersections in many cases
in the developing countries.

v’ But other locations are also

TR T important to monitor.

Planned at v" They include merging points

black-spots and other black-spots.
locations in e ok,
addition to
& intersectionm
Roadside Equipmernt Planning =

® Considering (i) Regional Characteristics, and (ii) Road
Network/Road Structure
® And yet, ITS is only one of the tools for transport measure . -

v" Warning Systems planed only at
under path structure in the city

o e
B . ForExample(In the
0 A Case of Flood Warning

v Improvement of entire drainage
H d d | System ¥: vms
system is needed !

Cental $ySteF§n) !1: ® : Flood Detector
gl ot =¥ ©: ootV
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Initiatives and Capability of Employer
@ Strong Initiatives for Realizing ITS
v ITS planning would be formulated supported by the consultants in many

cases. But many things need to be continuously taken care toward
implementation.

v A number of different organizations are usually involved in ITS and
accordingly close and continuous coordination is inevitably required.
v’ Legislative measures e.g. amendment of the existing acts may be
required in some cases.
Therefore, strong initiatives with unyielding spirit is vitally important
@ Capability of Employer in View of ITS Project Cost
v" A number of ITS projects experienced failures in many developing

countries, and many of them are pointed out largely due to inadequate
capability of the involved parties.

v" The employer needs to be technically strong enough to properly evaluate
the performance even in the case of BOT project.

Strengthening Technical Competency of Employer Leads to Cost

32Sa ving of ITS
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Aavices on ITS Master Plan for Realizing ITS

v" Many things need arrangement depending on ITS component (act
amendment, organization set up, etc.) even after ITS planning
v Thus it takes time to realize all

v" Some of planned ITS may encounter unexpected situation (e.g. long
delay of Highway ITS project due to land acquisition issue.)

v Technology advancement is vary rapid.

—~—————

@ Better to have a broad direction having flexibility of Master Plan
€ Recommended to periodically update Master Plan

@ Advised to go for implementation of small scale pilot as soon as
possible once the planning is done

And Importantly
€ Somebody has to continuously take care of the Completed Master Plan
Don't leave it in a bookshelf !!

Page 33

Thank you
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Funding and Maintaining ITS

17t November, 2021

Shuntaro KAWAHARA
Senior Advisor
Japan International Cooperation Agency

Japan International Cooperation Agency 0

ji’c:) Points of my presentation

» Whatever authorities such as a road agency, a local

government and/or traffic police are responsible, funding is a
major issue for implementation and operation of traffic
management facilities including ITS.

Donor funds are useful for initial investment for ITS. However,
operation and expansion of ITS network should be financed by
local fund because donor funds are not lasting.

Deployed ITS facilities are often deteriorated, obsoleted
and/or not operational because of poor maintenance.

| hope that my presentation becomes chance for participants
to consider funding for ITS.

Road Maintenance Fund can be a good fund source for ITS as
many countries have the system. Private sector participation
sometimes can be a option although user charges for ITS has
difficulty.

Japan International Cooperation Agency 1

jlc‘;) Points of my presentation

» For example, Metro Manila Development Authority (MMDA ) has
developed present traffic management system by its own budget
even though its function has some bottlenecks.

T
By Enforcer / Traffic Survey

By CCTV monitoring By Social Media By Drone

(Source: The Project for Comprehensive Traffic Management Plan for Metro Manila Interim Report 2, March 2021)
Japan International Cooperation Agency 2

¥ cContents ______________

1.Category of Funding Source
2.Cases of Funding Source
3.Innovative Fund Raise

4. Importance of Operation & Maintenance

Japan International Cooperation Agency 5|
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j?c:’ 1. Category of Funding Source

Funding is a major issue of all kind of infrastructure
development including ITS.

Gonera s [l ToXenie
Government -
.
Fund

Market Fund
[PPP, Public]

Fuel Tax, Fine,
Users Charge

Bond/Loan

sers Charge
Cross Subsidy

Corporation

Japan International Cooperation Agency 4

«
j.ICA) 2. Cases of Funding Source

As fund for road improvement and maintenance can be
major source for ITS implementation, | would like to review
features of funding scheme for road in following countries.

@ Japan

@ United States

® United Kingdom

@ France

(® Road Maintenance Fund in Kenya
® Donor Funds

Japan International Cooperation Agency 5

o ‘\) 2. Cases of Funding Source
JICA @ Case in Japan

v Watkins Report says, “The roads in Japan are incredibly bad. No other
industrial nation has so completely neglected its highway system.”

v’ Terrible Japanese road condition has been improved since mid 1950’s
because of two major funding source, “Dedicated Fund” and “Toll Road

system”

Source: Hagen, E. E, F. W. Herring, G. E. McLaughlin, W. Owen, H. M. Sapir, and R. J. Watkins (1956),
Report on Kobe-Nagoya Expressway Survey, Ministry of Construction.

Japan International Cooperation Agency  ©

R
9
jICA) 2. Cases of Funding Source (@ Case in Japan

v’ Stable Fund, responding to traffic demand, not being
influenced by economic fluctuations, is necessary.
v Beneficiaries bear cost of road improvement (User Charges).

1. Dedicated Taxes for Roads
(General Roads)

+ Tax revenue of Gasoline Tax, Oil &
Gas Tax, Diesel Tax, Tonnage Tax
and Vehicle Purchase Tax used to
be source of Road Dedicated Fund
and appropriated for road
development and O&M.

* “Temporary Measure Act for Financial
Resources of Road Improvement”
was enacted in 1953.

» Systematic link between the former
dedicated tax revenue and road
projects has been eliminated in 2009.

2. Toll Road System
(Expressways)

* Expressways construction has
been primarily funded by loans
from financial market and
government savings. The
construction cost, O&M costs
and interest are repaid with toll
revenues.

« “Law Concerning Special
Measures for Highway
Construction” was enacted in
1952,

Japan International Cooperation Agency  /
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J.?CA 2. Cases of Funding Source (D Case in Japan

Japanese funding system for roads are complex because of cost sharing and subsidies.

O National Government

Government Project
*National Highway

» Dedicated Revenue Source
(gasoline tax, liquefied
petroleum gas tax, motor
vehicle tonnage tax)

Local Gov. Project
*National Highway
* Prefectural road
* Municipal road

Dedicated Revenue Source

(automobile acquisition tax,

local transferred road related Local Independent

taxes) Road Project

General Revenue Source F N

(local government bond, tax i
revenue etc.)

O Market Fund

Toll Road Project ---<

Expressway Company
(former Public Corporation)

-——— - ——

Local Highway Public
Corporation

Public Finance (FILP) Interest i
+ Self Fund Raise free loam 8

~ =

.a‘\) 2. Cases of Funding Source (D Case in Japan

jica

v Funding source of road
project used to consist of
dedicated revenue source,
general revenue sources and
borrowing for toll road.
General revenue sources
mainly used to come from tax
revenue and bond issuance reyenuesonrces  Net expenditure
by local governments. in roads

80,860
v’ Feature of Japanese road 100.0)
improvement is cost sharing
between central and local
governments. Not only the
Government provides
subsidy, but also local
governments bear 25-50% of
cost of national highway
improvement projects.

expendltures
38,490

sources
203
3

Composition of Revenue Sources for Road Projects in

FY2007 (100 million yen) Source: MLIT
Japan International Cooperation Agency 9

revenue sources
22,026 (27.2)

_

ji’CA 2. Cases of Funding Source @ Case in Japan

Traffic Safety Facilities Managed by Prefectural Police

v Traffic safety facilities such as traffic signage, pedestrian
over bridge and signals are implemented and maintained
by local government and prefectural polices.

v Since 1968, fines imposed on violation of traffic regulations
have belonged to revenue of the Government, and been
allocated to local governments as General Appropriation
according to indicators, namely, occurrence of traffic
accident, urban population, length of improved road.

v" In addition, National Police Agency provides local
governments with subsidy to implement advanced traffic
signal systems.

Japan International Cooperation Agency 10

R
ijA 2. Cases of Funding Source @ Case in Japan

Land Value Capture to cross-subsidize railway projects

In Japan, not a few railway companies used to acquire undeveloped
lands, then develop them as railway ROW, housing and commercial
lots, and sell them out to gain profits, which cross-subsidise railway
business that can not fully recover capital investment.

Japan International Cooperation Agency 1
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W 2. Cases of Funding Source (@ Case in Japan
JICA Summary - Case in Japan -

» User charges has been powerful instrument for road and
railway development.

» As for none tolled road development, dedicated road fund
arising from road related levies such as fuel tax used to be
major source.

» As for railways and toll roads, private and public corporations
have developed and operated their networks by tariffs. Cross-
subsidies arising from profitable segment and related business
(property development around railway station) are
indispensable.

» So called BOT scheme with project finance mechanism has
been rarely applied in highway and railway sectors.

Japan International Cooperation Agency 12

.o'\) 2. Cases of Funding Source @ Case in Japan
JICA Summary - Case in Japan -

> ITS equipment funded by toll road operators such as
Electronic Toll Collection (ETC) system and traffic monitoring
system have been highly developed because of user charges.

» Bus and railway operation systems are developed by
operators independently.

» Signal control systems have been developed by National
Police Agency, and deployed with not road dedicated fund but
budget of local governments and subsidies from National
Police Agency.

Japan International Cooperation Agency 13

ﬂ
ijA) 2. Cases of Funding Source (2 Case in USA

» USA has “Federal Highway Trust Fund” to support construction and
maintenance of Federal-aid Highway. The sources of the Trust Fund come
form revenue of Fuel Tax, Tire Tax and Heavy Vehicle Purchase Tax.

» Basic principle of “Highway Trust Fund” is “pay as you go”:

» Users have to pay according to their usage of road;
» Roads are improved according to the amount of the Trust Fund; and
» Future revenue of the Fund cannot be a security of loan.

» Following rates of Federal-aid were set under SAFETEA-LU, 242 billion

US$ of federal highway funding program 2005 -2009.

Rate of federal support

Inter-states highway 90 %
Other national highway network 80-90 %
Land transport 80-90 %
Bridge 80 %
Mitigation to congestion & air polution 80 %
others 80 -100 %
Japan International Cooperation Agency

R
ji’cA) 2. Cases of Funding Source (2 Case in USA

Expanded usage of Highway Trust Fund in USA

» In 1956, “Federal-aid Highway Act” and “Highway Revenue Act” were
enacted, and “Federal Highway Trust Fund” was established. Taxes
revenue born by road users have been dedicated since then.

> In 1960’s, in addition to inter-states highways, more investment to urban
road network were necessary to cope with urban congestion.

» In 1970’s, the amended Act enabled the Trust Fund to support urban
road, bus lane improvement, traffic management facilities , car
parking and rehabilitation of inter-states highways.

> In 1980’s, rate of Fuel Tax was raised from 4 to 9 cent/gal in order to
secure fund to improve Mass Transit and rehabilitate highways.

> In 1990’s, support for Mass Transit was strengthened by legislating
that rate of Fuel Tax would increase by 5 cent/gal, half of which was to
be allotted to Mass Transit Program. At the end of the decade, research
development of ITS started by means of the Trust Fund.

Japan International Cooperation Agency 15
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ji’CA) 2. Cases of Funding Source Q) Case in UK

» UK has not had ridged dedicated fund for road compared to
Japan and USA. Feature of its funding system is subsidy system.

» UK’s history of dedicated fund:

* In 1909, Road Improvement Fund, of which source were
gasoline tax and car license tax, was established;

* In 1920, New Road Improvement Fund, of which source were
Vehicle Registration Tax, was established to provide
subsidies;

* In 1936, Trunk Road Act was enacted for Ministry of
Transport to implement national road projects, and since then
roads have been improved through general fund.

» PPP is also an UK'’s feature of infrastructure funding introduced
since mid 1990’s. And UK Government tend to put emphasis on
maintenance of road and traffic demand control because of its
budget constraint.

Japan International Cooperation Agency

\
ji’CA) 2. Cases of Funding Source (3 Case in UK

Local Government Funding for Transport

» In 1974, amended Local Administration Act introduced “Transport
Supplementary Grant”, where a local government would formulate
“Transport Policies and Programme (TPP)” then Ministry of
Transport would review it and decide amount of grant.

» In 2000, Transport Act replaced TPP for “Local Transport Plan”,
which is 5 year plan and enable local governments to incorporate
long term strategy and secure stable funding.

» The Transport Act in 2000 also enabled local government to
impose “road user charging” and “workplace parking levy” on
vehicle users in order to suppress car usage as well as raise
financial resources for improvement of transportation.

» For along time, London is the only city to exercise this power with
the establishment of the Congestion Charge. UK Government has
now mandated a number of large cities to produce plans to tackle
air pollution and some are seeking to implement charging or non-

charging Clean Air Zones.” Jsoan intorationalCooperaton Agency 17

e
ijA) 2. Cases of Funding Source @ Case in France

v' Roads have been developed by general fund and dedicated fund in
France. There exist (existed) following dedicated fund.
v" Toll road scheme has been also utilized in France.

Name of Fund | __Purpose | _______Souce ____|

1951- Special Fund for  Road 22% of Fuel Tax

1981 Road Investment (Allotment rate to the Fund
(FSIR) gradually decreased)

1982- Special Fund for  Road, Loan & redemption by Fuel Tax

1986 Large Project Public Transport, (with additional rate)
(FSGT) Energy Saving (General fund for road decreased)

1990- Fund for Capital  (Capital Region) Business Office Tax in Capital
Region Road, Region (To compensate decreased
Improvement Public Transport, allotment to national budget after
(FARIF) Housing Decentralization)

2003- France Transport Large Transport National Development Tax,
Infrastructure Infrastructure Lease fee from expressway

Financing Agency
(AFITF)

corporations
(General Fund—Dedicated Fund)

(As of 2009) 18

R
j.ICA) 2. Cases of Funding Source ® Case in Kenya

»> Kenya, as well as many developing countries, has dedicated
fund system for road development and maintenance.

> Kenya Road Board (KRB) was established by the KRB Act,
1999, and is responsible for the management of Kenya Roads
Board Fund (KRBF), of which sources come from Road
Maintenance Levy Fund (RMLF) mainly comprising Fuel Levy
and Transit Tolls.

COLLECTIONS of Road Dedicated Fund in Kenya (million KSHs)

Actual FY] Est. FY Est. FY| Est. FY| Est. FY| Est. FY]
2016/17] 2017/18| 2018/19] 2019/20| 2020/21] 2019/20

Road

Maintenance

Levy Fund 55,321] 53,184 55,824 58,587 63,933 56,578

Road Annuity

Fund 13,7921 10,290 10,805 11,345 12,326] 12,542

Total

Collections 69,114 63,474 66,629 69,931 76,259 69,120

Japan International Cooperation Agency 19
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- 2. Cases of Funding Source ® Case in Kenya
JICA

Fuel levy collection process

Kenya KRBF Bank
Oil Revenue Account at
Authority Central Bank of
(KRA) Kenya

Marketers

» Kenya Revenue Authority (KRA) collects Road Maintenance Levy
(RML) upfront from the oil marketers.

» RML is charged on petrol and diesel only at the rate of 18 KSh
per Liter. 3 KSh per Liter is channeled towards the Road Annuity
Fund and the balance of 15 KSh per Liter is for the Road
Maintenance Levy Fund.

» KRA retains agency collection fee of 2%, and remits the net
collections to KRB on a weekly basis.

Japan International Cooperation Agency 20
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j.ICA) 2. Cases of Funding Source ® Case in Kenya

» Because of Kenya Road Board Fund, road
condition in Kenya is being improved.
ROAD CONDITION MIX 2009 / 2018

12

43,66

0% 10% 20% 30% 40% S0% 60% 70% B0% 90% 100%

(Source: “Annual Public Road Programme 2021-2022”, KRB)
Japan International Cooperation Agency 21

«
M 2. Cases of Funding Source ® Case in Kenya
JICA

The allocation of KRBF in FY2016/17 is as follows:

i 10% Allocation by KRB Operations

Kenya Wildlife KRB/Cabinet 2%
Services 1% Secretary

10%

County Governments-
15%

Japan International Cooperation Agency 72

R
j.ICA) 2. Cases of Funding Source ® Case in Kenya

» Allocation criteria for FY2017/18 budgets amongst County
Governments was based on 2nd Generation formula approved
by the Senate 20th April 2016, in accordance with Article 217
and 218 of Constitution of Kenya.

» Parameters Percentage Weights are as follows:

I T T

1 Population 45%
2 Equal Share 26%
3 Poverty 18%
4 Land area 8%
5 Fiscal effort 2%
6 Development factor 1%

100%

Japan International Cooperation Agency 23
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ji’CA) 2. Cases of Funding Source ®) Case in Kenya

» Section 19 (4) of the KRB Act requires the Board to
review individually the annual road programmes
submitted by the road agencies and consolidate the
Annual Roads Works Programmes (ARWPs) into Annual
Public Roads Programme (APRP) which shall:

a. Specify the amount allocated for the maintenance,
rehabilitation and development of each class of roads;

b. Match the cost of implementing the APRP with revenues
collected or estimated to be collected by the Board and
within the Fund; and

c. ldentify roads requiring maintenance, rehabilitation or
development in order of priority, taking into account
social and economic requirements of the country or any
part thereof in which roads are located.

Japan International Cooperation Agency 24
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jICA) 2. Cases of Funding Source ® Case in Kenya

» The following graph shows KRBF allocation to the 4 road
agencies according to APRP 2021/22.
» KRBF is mainly allocated for maintenance of roads.

Annual Roads Works Programme 2021/22
Works Category Summary

( LUS$=107.8 Ksh: July 2021 |
Others

HQ Activitties |

Source: “Annual Public Road Programme
2021-2022", KRB
Prepared according to: Table 6: KeNHA ARWP FY 2021/22
A Works Category Summary; Table 9; KURA ARWP FY 2021/22
DevelopmentlU pgradmg | Works Category Summary; Table 12: KeRRAARWP FY
2021/22 Works Category Summary; Table 13; and KWS ARWP

Spot Improvement For Financial Year 2021/22 Summary.

Periodic Maintenance |
Routine Maintenance [ | |
PBC Maintenance [ |

0 2000 4000 6000 8000 10000120001400016000

KeNHA m KURA KeRRA miys [ Million Ksh
25

e
ijA) 2. Cases of Funding Source ®) Case in Kenya

» RMLF can be utilized including traffic management such
as ITS.
» Head Quarters Activities of APRP include:
* Emergency Works;
* Axle Load Control;
* Road Reserve, Corridor Management & Clearance;
* Intelligent Traffic Management System;
* Road Inventory and Condition Survey;
» Bridge Maintenance System (BMS);
e Traffic Census;
* In-House Design;
» Designs for NMT and Feasibility Studies;
* Road Safety Campaigns;
» Special Programmes & Environment Awareness;
 Research and Innovation; and
» Arbitration and Court Matters.

Japan International Cooperation Agency 26

R
j‘I’CA) 2. Cases of Funding Source
® Case in countries with Road Fund

» World Bank has supported developing countries to establish
Road Fund, dedicated fund for road maintenance. Road
Fund is strong instrument and has possibility to facilitate
ITS implementation and operation.

» However, Road Fund schemes in some countries have tight
discipline of usage. Considering the discipline, relevant
agency should design project scheme and/or revise the
discipline.

» The points of the dicipline are:

* Whether the fund can be used for installation of ITS (amount
of fund is limited. Construction and installation are sometimes
not eligible);

* Whether the fund can be used for O&M of ITS; and

» What agencies are eligible for the fund.

Japan International Cooperation Agency 27
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ji.CA) 2. Cases of Funding Source ® Case in Donor Funds

» Developing countries have opportunity to implement ITS through
funds and technical assistances provided by Multilateral
Development Banks, JICA and other donor agencies.

» JICA has cooperated: urban traffic management systems in
Phnom Penh, Bengaluru, Chennai and Kampala; express way
management system in Colombo, Hanoi, Delhi; and so on.

Traffic Managemént Systm iﬁ Phnom Penh funded by JICA
Japan ifiternational Cooperation Agency 28

j?c:) 3. Innovative Fund Raise

» Public transport administrator and/or operator can relatively easily
introduce ITS because of revenue of user charges.
» Belgrade City, Serbia
» Private ITS service provider can raise fund by selling traffic big data
and/or advertisement fee. Government agencies have possibility to work
with Private ITS service provider.
» Toyota Tsusho Nexty Electronics in Thailand
» Utilization of information provided by Google and Waze.
» Zero-Sum model in Ahmedabad, India
(PPP model generating revenue by advertisement fee)

» Congestion Charge can raise fund by charging users on urban roads.
» Singapore, London, Stockholm

» Government agency can lease space and equipment of ITS facilities so
as to raise fund.
* National Police Agency, Japan tries to utilize traffic signal equipment

as a 5G communication devices.
Japan International Cooperation Agency 29

jfc: | 3. Innovative Fund Raise (Belgrade City, Serbia)

» Secretariat for Public Transport (SfPT) of Belgrade City
introduced electronic common fare collection system with IC
cards in 2012 under the contract with JSC Kentkart.

» All operators of public transport equip with the system.

Japan International Cooperation Agency 30

"ac: 3. Innovative Fund Raise (Belgrade City, Serbia)

» JSC Kentkart also provides SfPT with a system supporting
operation of the public transport, under which location of trams
and buses are monitored by attached GPS.

» JSC Kentkart stations its staff at the operation center of SfPT
to support SfPT staff.
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jfc:) 3. Innovative Fund Raise (Belgrade City, Serbia)

» Under the Belgrade system, ITS service provider is also
responsible for fare collection.
» Fare revenue of public transport can be source for ITS

deployment.
Secretariat for Public
@ Transport o
W >~ 5]
0 et : C Revey,
?e 3 93\1 90 < om o e
‘oase OO«\‘; 20 90(\ o ///SS/bn 0
Operator QO\EO\\ « "o Fare System
y
(Public corporation and <= . = Contractor
private companies) System installation (JSC KentKart)

et
?a‘e 02 a

Passenger

Japan International Cooperation Agency 32

Innovative Fund Raise

jlen/Ad

(Toyota Tsusho Nexty Electronics in Thailand)

» Toyota Tsusho Nexty Electronics is doing traffic data collection,
analysis and provision business in Bangkok. It collect data through
taxi prove system.

Data Collection Processing Center Content Services
Systematically coliect GPS data from Process and distribute information. 95 (el
probe device. [ GPS Data
5
i Traffic Info
— Anomaly
Receive Server Engine Server
(Fog/Edge Computing) (Data Analytics) Heat Map
Flood Info
> 100M Data/day ————
(> 100K vehicles) i \ An internet users can
P y receive real-time traffic

information.

FM Radio

Travelers can receive

/& traffic information via
() M navigation device
S\ in-car without airtime.
el

W 3. Innovative Fund Raise
JicA (Toyota Tsusho Nexty Electronics in Thailand)

aq

Taxi Demand Area

Traffic Index

_ Anomaly Detection Dynamic Parking Lot

\_ Road Speed Profile Content ETA Detection -

=S

Traffic | Weather impacted
Simulation traffic flow

Data Ecosystem

(Source: Toyota Tsusho Nexty Electronics ) jaan international Gooperation Agency 34

Innovative Fund Raise

—_—
° ) 3.
JicA (Toyota Tsusho Nexty Electronics in Thailand)

Congestion observed through floating car data

SESEITN AT 7R VS 5 © N 1

) TSQUARE
1‘1\;\ ¥ ; ¢ : .

W e 2



1¢0¢

Gec

W 3. Innovative Fund Raise
JicA (Toyota Tsusho Nexty Electronics in Thailand)

>

>

The company operates on pure commercial basis, and can raise
enough profit without government support.

The larger data volume is, the more profitable it becomes. The
company has huge data, however, their service fee is too
expensive for government agencies to utilize for public use.
However, this case suggests possibility of self-sustainable ITS
service provision considering value of traffic big data.

There are two possibilities theoretically:

i.  Public entity provides people with free ITS service and sells traffic
big data to business sector. Sales can cross-subsidies ITS service
provision. One of challenge is uncertainty of market data price.

ii. Private company handling traffic big data provides people with free
ITS service according to an agreement with a government agency.
Challenges are whether private sector needs cooperation with
public sector or not, and whether public sector has authority to
approve and/or intervene data business.

Japan International Cooperation Agency 36
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CA) 3. Innovative Fund Raise

L ]
L (Utilization of Waze data to analyze traffic situation)

>

>

Metro Manila Development Authority (MMDA ) has an MOU called
Connected Citizens Program on data exchange with Waze, a traffic
navigation company with 2.4 million active users in the Philippines.
By utilizing Waze data, MMDA can use not only for real-time
operation but also analysis of travel speed under various situation,
and identify bottlenecks. In addition, it is useful to assess the impact
of countermeasures
against traffic
congestion.

Metro Manila Waze Data

Stk i Spond B £ by

o : P——

Interface of visualization tool of Waze travel speed data 37
developed by for JICA experts (Source: JICA experts)

s . .
CA) 3. Innovative Fund Raise

o
J (Utilization of Waze data to analyze traffic situation)

» Government institute of Costa Rica analyze traffic situation by
utilizing Waze traffic data

S f e‘lf‘h it

[T
-

T

LT .:....-»”"‘

Degree of road congestion in San Jose, Costa Rica

(Source: presentation material of the Government of Costa Rica prepared according to Waze traffic data 2018)
Japan International Cooperation

: c:) 3. Innovative Fund Raise
i (Zero-Sum ITS in India)

v' In Ahmedabad, India, a PPP concessionaire provides citizens with
traffic information service through ITS.
ITS SOIUtion Support traffic information in India Naggya

CTRIC WORKS CO, LTD.

Real time Navigation

£
Data Collection ‘,’ ing ’ i ici
‘ , thr;Provlsmn

mv hicle Ser . i
E ) - g:_‘,._' o o
" ~.‘<’ { Traffic Control (virtual) K —I{ variable Message Signs,

Mobile phone etc..

Detour
Route

Traffic

N

7
Source and Copy Right: Nagoya Electric Works Co. L%m

MWMW 39
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'Ic:} 3. Innovative Fund Raise
J (Zero-Sum ITS in India)

JICA supported the SPC to conduct social experiment in India.
. SPC in India

» Nagoya Electric Works and Venture Company (Zero-Sum) ( ) ‘
have established SPC (Zero-Sum ITS) in India.

« SPC starts Ahmedabad ITS business since Oct.2014,

Nagoya

RAGOYA ELECTRIC WORKS CO. LTO.

Zero-Sum ITS

Source and Copy Right: Nagoya Electric Works Co. Ltd. ean international Cooperation Agency 4 ()

jfm) 3. Innovative Fund Raise

(Zero-Sum ITS in India)
The SPC gains fees for advertisement and recover
cost of ITS service provision and initial investment.

ITS solution Sustainable

Nagoya

NAGOYA ELECTRIC WORKS CO, LTD

PPP Sustainable busmess model
(Advertisement + Traffic Inf9rmtion)

Advertisement — Traffic Information ==
display area_ i

tas—

Source and Copy Right: Nagoya Electric Works Co. Ltd. ean intemational Cooperation Agency 4 4

| ) . Innovative Fund Raise
j (Congestion Charge)

jICA

» Congestion Charge, which is one measures for “Traffic Demand
Management” aiming to decrease traffic volume in a certain area by
charging the area, can raise fund by charging users on none access
controlled road.

» Singapore, London and
Stockholm are famous cities
introducing the policy.

Stockholm Case

» Swedish Transport Agency
explains, “This is being done not
only to improve accessibility and
the environment, but also to
help develop the infrastructure.”

Charged Area of Stockholm

(Source: Swedish Transport Agency) Y 42

ALS 1975-1998

» During ALS phase 1975 — 1998,
average annual gross revenue was
6.8 million S$, average annual
operating cost was 0.6 million S$, and
initial implementation cost (ex. check
box construction and public relation)
was 0.5 million S$.

» Before starting ALS, large scale
preparation amounting to 6 million S$
was implemented, which consisted of
such as installation of new LRT, bus
service improvement and suburban
housing development for the poor
living in city center subject to ALS.
Net revenue of ALS recovered these

ALS (Area Licensing Scheme)
investments in a few years. (1975-1998)

(Source: Land Transport Authority, Singapore)
(Source: HIDO Study)

Japan International Cooperation Agency 43
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XN 3. Innovative Fund Raise %N 3. Innovative Fund Raise
JicA ( Congestion Charge in Singapore) JicA ( Congestion Charge in London)
ERP 1998- (Mitsubishi Heavy Industry, Japanese manufacturer, is the contractor) . .
> Initial investment for ERP was 1.97S$, half of which was used for purchase and »> Cost for ERP in FY 2007/2008 was 131 million £; gross
installation of on-board units. revenue was 268 million £; and net revenue was 137million

> ERP gross revenue were 125 million S$ (2008), 149 million S$ (2009) and 159

million S$ (2010). Operating cost, including salary for 30 operating staff and 35 £, which was used as the table below. Bus network

maintenance staff, corresponds to approximately 20% of gross revenue. improvements was a major usage of the net revenue.
» As there is no specific legislation regarding usage of net revenue of ERP, net
revenue belongs to general account of the Government. Application of congestion charging scheme revenues, financial year
(Source: HIDO Study) 2007/08. (£ million provisional).

(Source: “Central London Congestion Charging Impacts monitoring Sixth Annual Report”,
July 2008, Transport for London)

Bus network improvements 112
Support to London Boroughs for local transport improvements 2
Roads and bridges 13
Road safety 4
Environment 2
» Walking and cycling 4
Electronic Road Pricing (ERP) (1998-) (Source: Land Transport Authority, Singapor) ]

Japan International Cooperation Agency 44 Japan International Cooperation Agency 46

- - R
- Innovative Fund Raise ity 4. Importance of Operation & Maintenance
( Congestion Charge in London) , o -
» Traffic management facilities including ITS have been
sometimes abandoned due to poor O&M.
O&M, of which structure and cost must be clarified prior to
implementation, is a crucial issues on ITS deployment.

Y &

Net revenue of Congestion Charge is below the expected amount
200 million £/year because of less traffic volume than predicted >
one, and utilized for transport improvement. As the cordon area
decreased, revenue by ERP also decreased.

Year Revenue Expenditure Net income o e

02/03 18.5 76.8 -58.3 £ - @ ; 2

03/04 186.7 1414 453 v e 3 ‘"

04/05 2181 12561 93.0 L D P

05/06 2541 147 8 1063 = — ,"- >

06/07 2524 163.3 891 ‘ i [ii.. :

07/08 328.2 191.2 137.0 oy o
08/09 3257 1772 1485 - o~ ’f' e "“ \L\"“‘ T
09110 1126 G . Fig. Traffic Management Center [ Fig. Waste Signal Material }
o1 270 2790 . in a South Asian Big City Pilled up nearby the Center
11112 297.0 2930 40 Although PC can work, no traffic data are transmitted because of

malfunction of roadside modules and communication cable.
Japan International

Total 2,410.3 1,679.3 731.0 operation Agency 45 Cooperation Agency 47
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ijAJ 4. Importance of Operation & Maintenance

> ITS needs relatively high O&M expenditure compared to initial cost.
High technical knowledge of manufacturer is sometimes necessary.
» Enough personnel and budget for O&M contracting should be secured.

_ Road (except for ICT) ITS Facility

Capital Cost Relatively High Relatively Low
(construction) (ODA is applicable) (ODA is applicable)
O&M Cost Relatively Low Relatively High

ODA applicable only initial stage ODA applicable only initial stage
Inspection Necessary Necessary
Maintenance Work Cleaning, Pot Hole Repair Cleaning, Replace Parts
System Update No need in principle Generally every 5-10 years
Commissioning No need in principle Necessary in case of

expansion/updating system

Lease Fee No need in principle Possible (for Cloud Server,
Communication Fee Telecommunication line etc.)
Spare Parts No need Pole, electronic parts

(repair work contracted out) 48

ji(S ¥ 4. Importance of Operation & Maintenance

» For example, O&M of traffic signal systems in Japan rely on
maintenance contractors.

Outline of O&M Structure on Traffic Signal System
of Tokyo Metropolitan Police

Administrator(Client)

] . 1 | Instruction
»  Maintenance Staff | J

4
i Control Center }—f I}

Control, Incident ’ Inf i 'f i ‘
Information Monitor warning EEEtion from ciftizen
Reporting, 4 | Traffic Signal System
Proposal
| Console in Center | | Road side module |

A
Preventive Maintenance |Corrective Maintenance

-[ Maintenance Contractor ]4—

(Source: Japan Traffic Management Technology Association 49

® )
jica

Thank you for your attention !

Japan International Cooperation Agency 50
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3 E required for traffic management (1)

Traffic Management
Education

¢ el i
e Sd -  November 18. 2021

JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 1 \

)
4

0 W By,

)
R

JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 3

3 E required for traffic management 3 E required for traffic management (2)

Enforcement

Education Traffic guidance and crackdown in according to the actual traffic situation

Engineering Enforcement

Crackdown to prevent traffic congestion——Crackdown to prevent traffic accidents

Ly '%E 3"" ",
H
% ...5 JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 2 R\ ‘..# JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 4

0 5 By,
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3 E required for traffic management (3)

Engineering

Traffic Regulation traffic signal

e,

Ny,

°

"
,@5 JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 5

Traffic Management System

Adjacent traffic control center
Exchanges information with other control centers.

CCTV camera

Installed at key intersections to
monitor traffic via TV monitors in
traffic control centers.

Vehicle detector
Installed at key points to measure
traffic volume, speed, etc., and send
data to traffic control centers.

Traffic signal

Automatically controls the
green, yellow, and red signal
times via computers in the
traffic control centers.

Machinery room

Traffic information sign
Provides drivers with traffic
information, including travel

times.
S
@)
% ...9 JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 6

Collection and Analysis of Traffic Information

Electric signals (pulses)

Normal traffic
o [ @U&U‘ L
T congeation Feeling Irrltated! Feeling irritated!
gestiol Traﬂlc moving ({ Tr.ﬁie moving l(“
—i slowly

slowly

Time
During traffic congestion, the electric pulses become longer as the nurnber of vehicles

passing within the predetermined amount of time decreases.

o

&

£
H
L\ o JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 7

i

o,

Supply of Traffic Information to Road Users

o,

R\ e JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 8
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Traffic Signal Control
—oml

Signal control method in Japan : MODERATE(STREEM)

g@g JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 9

The important matter of signal system installation

O Signal control considering traffic volume, intersection shape,

priority vehicles, etc .

(Case Study)

* Intersection with many right-turn vehicles : Installation of
right turn lane and operation of right-turn-actuated signal

* Intersection with many pedestrians crossing in front of the
station : Operation of signals separating pedestrians and
vehicles

* Roads with many buses : Installation of bus priority lanes,
operation of signals that prioritize buses

-»k\

R

o

£

}

'« JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 10

Example of Signal Control®

(Right-turn-actuated signal control system)

Vehicle traffic signal

"@1

=
O

et

Elderly-actuated push-button box

Elderly-actuated pushbutton traffic signals are
designed to extend the pedestrian green light

Vehicle detector
time when the radio waves emitted from the
pendants worn by senior citizens and
physically disabled people are detected so as
to ensure their safety.

‘9 Fg JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 11
R

Example of Signal Control@
(Public Bus transportation priority system etc.)

The signal lets a bus go first.
allowing a bus driver to make a
turn or change lanes with ease..

W —ax

Traffic lights are optimally controlled.
moving a bus through successive -
Traffic lights without stopping.

PTPS
(Public Transportation Priority Systems)

Public Transportation Priority Systems
ensure the scheduled operation of buses and
other public transport and encourage the use
of public transport.

Based on vehicle ID information received
from the on-board unit in the bus via
infrared beacons, the Traffic Control Center

4 extends the green or shortens the red light
, R / so that buses can pass intersections
- “}/E smoothly.
L There is a case in which the implementation
of PTPS reduced bus operational hours by
% 13%.
JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 12
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Measure against blackout of traffic signal

Prevent traffic accidents and traffic congestions by operating signals even during blackout

If traffic signals switch off during a power
cut caused by an event such as a natural
disaster (e.g., an earthquake or lightning
strike), a power facility failure, a power
distribution system malfunction, or a
planned power outage, there will be an
increased risk of accidents due to the
chaotic traffic situation. In the event of a
power outage, police officers usually try to
regulate and lead the traffic by themselves,
but there is no way to do during a large-
scale outage. Therefore, to prepare for
possible power outages, traffic signal power
generators have been installed to supply
temporarily emergency power during a
power outage to traffic signals at the major
intersections on main arterial roads.

*& k
g
% -O! JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION 13

Effect of Traffic Management system(

Change in the total number of traffic signals
and the fatalities in traffic accidents

250,000 16,765 18,000
E: 208,251
N

200,000 14,000
12,000
150,000
10,000
B,000
100,000
6,000
Sio 4,000
2,000
9
(1] (1]
=2 = -] - = e
3383833338365 R8s
LRGN RAABRnERgRanEng g RARRSARERREER

~=—Total the number of traffic signals
—=—Total the number of the fatalities in traffic accidents (within 24hours)

)
4

Iy,

,g JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION

°

(

14

Effect of Traffic Management system@

Effect of New traffic signal control method (MODERATO)
introduction (Metropolitan Police Department)

Effect(%)

)
)

Iy

,g JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION

o

(

15

JAPAN TRAFFIC MANAGEMENT TECHNOLOGY ASSOCIATION
https://www.tmt.or.jp/

o -»,\
>
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Learn from Actual Practice

Traffic Information Provision

Consultant Team

Traffic Information Provision

Entire Structure for Road Traffic Information Provision and Car Navigation in Japan
Road Traffic Information

,,,,,, S
Traffic Admin (@0
W Data ‘ raffic Administrator ‘:> JARTIC #r A

(Japan Road Traffic

5 Collection ini i
§ ‘ Road Administrator ‘I::} Information Center) |:> E
< 4 4 3
(;) 6155 b
% ] e 5 J
a Data ﬂr
) Processing ) VICSICEnte
o (Vehicle Information Communication System)
8
c
Q
g 4
% Data
s Provision (((({.‘ }))))

\/ ¢ :

FM Multiplex Radio Wave Beacon Infrared Beacon

—————— @------ Broadcasting (Expressway) (Ordinary Road) Internet

Car Navigation Smartphone

b :r- Congestion Info.
£, i Road Work Info.
| Lane Closure Info. etc

Traffic Information Provision (Movie)

Thank You !

To the Next Theme
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Traffic Information Provision (Supplement)

<Probe Data: GPS Based Data >

Congestion Understanding

Time Latitude  Longitude =
XX+ XX XXXXXXXXX | XXXXX XX XX
XX @ XX XXX XXXKXX | XXX XXXXXX
XX+ XX XXXXXXXXX | XXX XX XX XX y

Processing
Information Data Analysis
Provision
(GPS On-board Unit or Smartphone etc.)
4

Traffic Information Provision (Supplement)

Data Utilization can be Possible by Data Accumulation

Ex. Probe Data can Solve Traffic Problems (On real-time for Wide Area)

-Provide the time to destination for multi routes as per user’s requirement.

Showing Travel Time of Long Distance Trip

FRERRA Mg R

60 minutes 355
2 BEEICT — FRICT

45 minutes 4553

L~y Providing time from A to B by calculating last
= 30 minutes probe data.

.

Source: SUMITOMO Electric <https://traffic-probe.jp/document/member_only.html>

5

Traffic Information Provision (Supplement)

Data Utilization can be Possible by Data Accumulation

Ex. Probe Data can Solve Traffic Problems

The point where sudden braking occurs frequently is a potentially
black spot. If we can specify the location, we can carry out measures.

-0.38G

REBH 20101025 1345
RE@F 134° 253452E
43" 483511N

BEEY

Sudden breaking point data

Accident .occu.rrir-ng Ibcation Sudden breaking location

Source: <http://www.trans.civil.nagoya-u.ac.jp/~yamamoto/presentation/IP06Spring. pdf>

6

Traffic Information Provision (Supplement)

2 4

Comfortable drive

g ¢

Bus Location System

Information Corner

Route Guide
Source : Consultant Team
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Enhancement of
Public
Transport
Service by ITS

Nov.17th 2021

Atsushi MOCHIZUKI
Nippon Koei Co.,Ltd.

Roles of Public Transportation

v’ Efficient Mobility
v Low CO2 Emission

...etc

on 3 buses

Yangon, Myanmar

. Issues on Public Transportation

Poor Service Level
compared Private Transport

> Longer travel time (affected by traffic)
> Poor connectivity between modes
> Low comfort level
> Difficulty in understanding
the routes and timetables ---etc

Dhaka, Bangladesh

Mombasa, Kenya

. Enhancement of PT's service by ITS

B}
%
|

=
3

v Improvement and Management in fleet operation

v'Enhancement of passenger service
- Information provision
- Integration of service (Search, Reservation, Transfer, Payment:--)

v'Utilization for Bus Operation Planning/improvement



3. Enhancement of PT's service by ITS
Fleet Operation Data Passenger’s
(Location etc) Flow Data

vImprovement and Management in fleet operation

Passenger's Payment
(Transaction) Data

v'Enhancement of passenger service

- Information provision
- Integration of service (Search, Reservation, Transfer, Payment:--)

v'Utilization for Bus Operation Planning/improvement

120¢

o4 Example of Fleet Management ~ Matatu, Kenya ~
Developed by “Data Integrated Limited (DIL)”

w
@ .
Invested by “Toyota Tsusho Corporation”
Cooperative o Services provided to cooperative and owners
A -
Grant of -3;;89.- :;:if: Royalty 2 ﬁ : ;-__'. .' & ,: : Fleet management

bl . it A « Transport information of busses
| Bus owners | i belong to cooperative.

© = Profitinformation of each busses

aa Compensation
==}

Conductors Drivers

ar T

e
Transport information image

9 Services provided to passengers
Cashless payment system

» Booking, monitoring =
transport information and |

e Receiol payment through an | @
Fare a¥, o application for —a
1 Passengers . smartphones.
eoe 'Y} Cashless payment by a smartphone.
yota-tsusho.com/english/press/detail/201016_004698.html

aah s https://www.toy

Bus Location Sy_stem ~

S nttps:/navin
< b ama.lg.jp/kou
A
\

5. Example of Information Provision ~
i .

NG )

& 008%#: 058F%#

008F%#t WiEIRHT T . ]
RERY -2

D " L N 7

amabus.city.yokoh
tuu/pe/map/Top
0

v’wrizfr L5

Q@  HEHAO 7:57
De 0
& REHAO
= 00BFH: | HERMRM 7 1
ERTHRERD - 7:57 E i 1]
&L F147 BATWEWN
= = sna
Signage @ Bus Terminal Signage @ Bus stop Website / App
6. Example of Advanced Payment System
BREE AR

https://www.jreast.co.jp

<
l G hltps://w;vw.fac
kohama.jp/posts/372080487672621
s Tl RICH— FEEEE R
Y ¢ 9l manaca

ﬂ m nimoca | ..

Contactless IC card (common in various mode, region)




| 7. Bxample of ‘MaaS" (Mobilty as a Service)

120¢

Payment
Service

Takeaway
Restaurant
info

NAVITIME

Service for
Tourism

[ | Let's watch Movie!

BGM provided by : Music-Note.jp _ http://www.music-note.jp/

HARE I

http://pixel-co.com/

_Ior Bus Operation Planning

Passenger’s
Usage Data

External Data
(Population, etc)

Input Data

Demand Analysis Demand Analysis
in each bus stop in each section/time zone

Bus Schedule

Planning %
e

REOELBEATRE ETERORRRAReTRE TI7L5HE0THRIE AR EEOETRRETHE
T

Effect of > New awareness for better bus operation
Operator > Reduce of work hours for bus schedule planning

2018 Asea Pacific Forum / https://www.hitachi.co.jp/New/cnews/month/2018/04/0424.html

v Collaboration between Operators/Stakeholders

v’ Utilization of Data/Information

v Integration of System and Service

‘ ..are the Key for success!



|1. COVID-19 Impact on Transportation in Japan
Sdvwha huAedlofkovd] his dwhuadd viviiirp HFHAQUGHE 1 G avafIHdw,

Major Hub Station Passengers Decrease
compared “before-COVID19 (January 2020)” in peak hours(7am — 10am)

JOTMO2020F1ArSOFBE
DMPE

LR :2021%7A

(##00) TR : 2021418

2021F7AOEERR
1R hRLE

T e~t0mexk
I o~siexb

WFREREL

ﬂ 2021£F?R
2021$IH

S ERTLTRORT.

WFHROEBERICGEE T SHFESEOMIONT, 2020‘?15& 202151A L2021 7R (CH T3 REBRIH ORI AR
RETNTNLEE (765~ 1085 ORICSALEE)

(Source) https://www.jreast.co.jp/press/2021/20211104_ho04.pdf

'11. COVID-19 Impact on Transportation in Japan |2. Transportation Trend with COVID-19
&3 savvhor et it dwhuiadd Vi HFFAGHEY (andUd,

Number of passengers

passed fare gate - 4 ANudiilfHs hp dgg 45 HP rgddivsdw
e it [P wsanr unemnn wasmnr oo
; = 5 n- - L ] C L] . i
Gl o _ S0 v" Mobility with Personal Space
bl i v" Medical Field
. M it edicartie v Open-air Mobility
| v Delivery (Online shopping..) L, d Fr
O s i P a—— AT b= : On-demand Mobility
o ot .
TN e - - l——— - -ly wwwwwwwwwwwwwwwwwww - 2000
i - " Number of infections b i l,‘
aox W g i h fi-iH Ly — & mﬂ! . v Commuting v Crowded Mass Transit
o —sehclitaliiakin a...,-u--,-r....n.u-ua,ﬂ,’ﬁ'ﬁlllhl'| i 1I |J| faunbukk EHH I“[ it “ || I Ifi].,;. o V' Business Trip l v Mobility with possibility of
' 3 v Tourism contact with different persons
WFHREMOFEM7E~ 1085 0Suica (EHI. Fr—IFIM) LSSt (202061820845202149H30 ]

B#T, AN, 52, GW, ERFEHRC J0FH02020F18208%100%ELTESL

(Source) https://www.jreast.co.jp/press/2021/20211104_ho04.pdf



I 3. Basic Concept to cope with COVID-19 (in transportation field)

N
o
N
-

(Source) https://www.mlit.go.jp/road/ir/yuryou/7pdf/1.pdf

Physical Countermeasures

v Contactless / Automation
v' Social Distancing
v Hygiene Management

Management

v Crowding Avoidance / Monitoring

v Demand Response

v Traceability / Verification of passengers (Vaccination, PCR negative etc)

4. Effort for COVID-19 Response
(Ex.1) Introduction of Fully Contactless Payment

P dggdwru| #iru Wudqvs rudvir gHE H#° g
P relnibssl

HWEF 2F vk drvwitwiir ce rrvk

Also
passenger’s
data collected

Also Vehicle's
data collected

Furz glgj #/dgdu
Arp #ShwraHlaz # dvd,

Dxwrgrp rxviExvit
z Ik#ldfddthfrjqldrg

(Source) https://matsunosuke.jp/mobile-suica/

Annex:

|5. (Ex.2) Crowding Avoidance / Monitoring

Furz gloyj Dyrbdafhi
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£ mmEp mEER W
WL-TH - GRS

20200601 B8]

-0,

09:00=+09:18 nas i
K Ll
[-@ ssm-§ [
09:00=+0818 0

4 kazred e .'-
[0-@ ws+s-8-0

09000924 pam i
5 Ma3cem e 0

OO ana SRR

wEn

| b O

Examples of various COVID-19
countermeasures in Japan/The World
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(Ex) With-COVID19 MaasS trial by Rail-operator (Tokyu Corporation)

i - AR R
DENTO

DENTOHBEF 2RLVEABOA S F

(Source) https://www.tokyu-dento.jp/

(Ex) Monitoring system in public facilities

V. Wkhwyp rp hvhu
v I3fHdUhfrjghirg
v Ghvhfulraic #P dvnd

thdulzj

#*BRIEARES-NABEDERAA-TTT,

(Source) https://tsuzuki.jp/jigyo/ai/thermometer/

Unstaffed Shop
(Kiosk)

(Source)
https://xtrend.nikkei.com/atcl/content
/18/00342/00002/

(Ex) Reservation and Passenger Control (Kolkata Metro, India)

pic: Amit Mouli ck

> 20% increase in not getting free slots
booking caps forthe | . y/eas in booki

i ng
busy stations Sits hav o be
» Increase at Dum dynamic, based on
Dum, M G Road, footfall data analysis
Esplanade, Kalighat, _
Mahanayak Uttam > 400 people can flde
Kumar, Kavi Nazrul, an eight-coach train at
Kavi Subhas atime
» The objective is to » There are 110 trips
accommodate more on north-south line daily
genuine commuters » There were 47,000

» On Monday, 53,000
passes were issued,
but only 20,000 rode
the Metro

» Many complained of

bookings on Thursday,
but Only 26,000 riders
» Metro wants to
accommodate 1 lakh
passengers daily

A rider's colour-coded e-pass

(Source) https://timesofindia.indiatimes.com/city/kolkata/metro-hikes-e-pass-cap-at-busy-stns-cuts-limit-for-gitanjali-netaji-bhavan/articleshow/78176411.cms
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(Ex) Control for Unvaccinated Passengers (ltaly)
Sr R T ;

o Travellers at Tiburtina train station in Rome: Italy's ‘green pass' is an extension of the EU's
digital Covid certificate. Photograph: Maria Laura Antonelli/AGF/Rex/Shutterstock

https://www.theguardian.com/world/2021/jul/22/ital id-19-gr

(Ex) Utilization of Al for Train/Passenger Flow Control
(Demand response, Panama)

(Source) https://www.alstom.com/press-releases-news/2020/6/alstom-offers-artificial-intelligence-solution-ensure-passenger

p

inations-restrictions

(Ex) COVID-19 Response by Japanese Operator (Yokohama Seaside)

Dxwqrp rxvis ulyl FrowifbrwDquiylogiifnhwiduh ~ FRYIE 04 < U fully Mhwilynuisirg,
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Learn from Actual Practice

Parking Management and Service
Utilizing IT

Consultant Team

Parking Management and Service Utilizing IT
v Important to strategically develop parking lots and operate them efficiently

v Examples of parking measures: Enactment of obligation of parking lot
preparation for buildings of a certain size as a measure for car storage,
construction of street or off-street parking, etc.

v' Comprehensive measures are important, e.g. parking construction
according to parking demand, the setting of parking prohibited areas as
part of traffic control, crackdown on illegally parked vehicles, and etc.

v" In recent years, it has become possible to combine the parking service
with other related services and provide a flexible parking fee discount
service utilizing IT and electronic payment technology.

v’ Park-and-ride is one of the measures to curb the demand for automobile
traffic to the central area of the city center, and effective measures can be
taken by using a common payment method for public transportation and
parking fee payment.

v These applications include car sharing services and MaaS nowadays.

1

Parking Management and Service UtiIizing IT

Example
OParklng System Usmg Llcense PIate Linked W|th POS System

Automatic Gate
Open at Exit

Shopping ‘ Parking
Discount

Parking Number Plate
Availability Reading at
Information Entrance

v’ Grasping the number of parking spaces with a sensor for each parking
space - Providing parking availability information to the users

v License plate reading at entrance - Automatic gate opening at the
exit (Avoiding congestion at exit and enhancing convenience)

v’ By linking with POS System (Point of Sales System), parking fee
discount according to the shopping amount, grasping whether or not
payment is made based on car number link information, and automatic
gate open

Source: Consultant Team

Parking Management and Service UtiIizing IT

Supplementary Material
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Parking Management and Service UtiIizing IT

4 Collaboration between Parking Operators Offering Car Share
Services and Railway Operators in Tourism Location

v A parking operator offers a car sharing service.

v' By parking for a certain period of time at the parking facility provided by the parking
operator, a discount service for nearby tourist facilities and/or places is offered.

v" Further, it collaborates with a railway operator.

v A discount on the car sharing fee is offered by using IC-Card if the railway of the

collaborating railway operator is used.

- Railway Company Parking Operator (Driving in Tourism Place)

Special Discount !
—

Enjoying driving in tourism place at

Travelling to the service target
area using the railway

Using the car share service
offered by parking operator

Train Station

discounted car share service fee

r L=
4 Marine Park

ol Fishery Port
N 1gana oy
Q

Car Share in Tourism Location

88 : Times Car Share for Miura Peninsula Tourism 4

Parking Management and Service Utilizing IT

€ Parking Fee Discount Service Linked with Public Transport Use
(Park and Ride)

=2 W

(=

Settling Parking Fee

Using Public Transport

(Source: Times)

Target Parking Lot
v" Parking discount based on the use of public transportation using IC card
v’ Realized by collaboration between a public transport company and parking operator
v’ Parking = Using public transport with IC card - Parking discount based on usage record

€ Parking Lot Settlement as Part of ETC Multipurpose Use.ﬂ

v' Utilizing on-board equipment and communication
technology used for ETC in the country as a
national standard for parking lots

v DSRC technology in Japan and RFID technology in
Taiwan are used for parking lot settlement as part
of ETC multipurpose use.

Source : Geovision

Parking Management and Service UtiIizing IT

€ Major Types of Parking
(1) Gate Type Parking
A system in which a gate bar is installed at the entrance and exit of the parking lot so
that only parking lot users and registered / permitted vehicles can enter and exit.
There are exit settlement type and prepayment type.

7] . rj?} ':_:‘5 ,'
o o7 0N B P

(2) Flap Type Parking
A type with flap plates installed in each parking space. It allows the parking car to
exit by lowering the flap plate once the parking fee is paid and settled.

o= &
- . €8 . s i,
Exs A= o) o | ey
(3) Mechanical Parking Station
It mainly manages and operates from entrance to fee settlementina
multi-story car park. After entering and getting off at the o 8,
warehousing berth, the vehicle is stored and a parking ticket is issued. %
After the settlement, the vehicle will be carried to the delivery berth §

and will participate.
By adopting electronic payments such as SUICA, more convenient use becomes possible.

6
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Learn from Actual Practice

Transportation Hub and IC Card

Consultant Team

Transportation Hub and IC Card

v Various payments with one IC card:

Payment for multiple different transportation modes such as bus, railway,
car parking, etc. and payment for convenience stores, vending machines,
etc.

v Transportation hub: Arranged in consideration of efficiency and

convenience of mobility, flow and movement of people

v For example: Station square in front of railway station - Departure /

arrival place of last mile transportation, e.g. bus, taxi, and temporary
waiting pace of passenger car, parking lots, and etc. > Convenience stores
near by - Access routes to the shopping area/business district in the
vicinity

Physical and operational considerations and preparations at first
v
Then IT e.g. IC Card for further convenience and efficiency next

Transportation Hub and IC Card

Sakuragi-cho Station Area Map
(% S

...............

Station Square

yaer-

: ~ Railway
ar d N
18
Cabin Station
. ¥ Source: Picture of Area Map of
To Shopping and Business Area 5 BN %e 83w Sakuragi-cho Station Taken and
i oy Edited by Consultant Team

2

Transportation Hub and IC Card  Common IC Card Payment

Convenience Store (Inside the Station) Railway

Source: JICA Consultant Source; JICA Consultant Source: @DIME
Vending Machine
g T e e e e T T

w”  Source: Iko-yo.net

L L

Source: SMBC

Source: DIAMOND Signal

Source: tantanquest.com 3
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History

Traffic in Osaka City in 1950s

From the 1950s to the 1960s, the Kansai (Osaka and Kobe) area
experienced overpopulation as a result of Japan's economic growth, an
unexpectedly rapid increase in the number of vehicles worsened road
conditions in the Osaka-Kobe area, severely affecting economic
activities and urban life.

A\ colorize-it.com

120¢

© 2021 Hanshin Expressway Co, Itd. All Rights Reserved.

History

9ve

The Hanshin Expressway Public Corporation as the administrative
entity was established in May, 1962 with the funds from both the
national, local governments and the World Bank.

Public corporation establishment announcement reception World Bank Loan Signing Ceremony
(1962)

(© 2021 Hanshin Expressway Co.,Itd. All Rights Reserved.

Connecting Ports and Airport

©

© 2021 Hanshin Expressway Co.,Itd. All Rights Reserved.



The Urban
Expressway

Hanshin
‘6 Expressway
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Intelligent Transportation System

Lve

© 2021 Hanshin Expressway Co, ltd. All Rights Reserved.

Intelligent Traffic/Transport System in HEX

Traffic
Management
System

Vehicle
Information
Communication

System

AHS

Advanced and
cruise-assist
Highway System

ITS of the
\ Hanshin Expressway

Electronic
Toll

Online

Service

Collection

Hanshin
6 Expressway

© 2021 Hanshin Expressway Co. ltd. All Rights Reserved. 14

Components of Traffic Management System

v

RENER) (MELER) (MEREXR

© 2021 Hanshin Expressway Co.,Itd. All Rights Reserved. 16



Traffic Management System

1¢0¢

Variable ge Signboard on the expr y Variable Message Signboard Hanshin Hanshin
at on-ramp Exprossway Exprossway
© 2021 Hanshin Expressway Co, Itd. All Rights Reserved. 2021 Hanshin Expressway Co, ltd. All Rights Reserved. 19
Data Collection

8v¢

Automated
Accident
' Capturing

Vehicle Detector TV Camera AVI

(Automatic Vehicle Identifiers)

» Traffic conditions are mainly collected from vehicle
detectors and TV camera. = ERELR B £ S
. . . Cimera %% 96 P X AR 14 =
* Vehicle detector = traffic volume, time occupancy -
* TV camera = cause of congestion
Q o, QB o,
© 2021 Hanshin Expressway Co.,ltd. All Rights Reserved. 18 © 2021 Hanshin Expressway Co.,ltd. All Rights Reserved. 20




Traffic Management — Crew’s Activity
24 hours a day, 365 days a year

Well-trained staff patrol and control the traffic

Accidents Response—

On-road Patrol & |
Debris Salvage

Overloaded Vehicle -
Crackdown

© 2021 Hanshin Expressway Co, Itd. All Rights Reserved.

r»World’s Cutting Edge Traffic Management Room

(360 Video: Maintenance Project Site Base)

https://www.youtube.com/embed/bKorxtf9d o?rel=0&showinfo=0

Hanshin
% Expressway

(© 2021 Hanshin Expressway Co.,Itd. All Rights Reserved.

Hanshin
‘6 Expressway

Information Provision and Service

Communication between Road & Car

© 2021 Hanshin Expressway Co. ltd. All Rights Reserved.

Viewpoints (Traffic Management System)

Problem Identification

* In your Country, what is the problem/challenges that are expected to be solved by the
power of ITS?

» Reduce Traffic Congestion?

» Reduce Traffic Incidents and Accidents?
» Get more profit by collecting tolls?

» Anything Else?

Data and Information Collection

. What is used to collect traffic data?

. (Traffic Counts, Speed, Incident...)

. What is your challenge/constraints about data and information collection?

Data Processing and Analysis

. Do you have automated traffic data processing system?

. What is your challenge about data and information collection?

. Do you have traffic management(control) room?

. If there, who has the responsibility of the management (control) work? ‘6 {;‘,’;‘;,"J,‘.:;‘wa,

© 2021 Hanshin Expressway Co.,Itd. All Rights Reserved.



Viewpoints (Traffic Management System)

Data Provision and Service
*  What is used to provide the traffic information to drivers?
. What is your challenge /constraints about data and information collection?

System Maintenance
. Who maintains and repair traffic management system in your country?

. What is your challenge/constraints regarding system maintenance?

Private Service

» Is there traffic information service provided by the internet service (Google, Waze, Yahoo,
etc..) popular in your country?

*  What is the merit of traffic information service provided by the private sector?
*  What is the demerit of it?

* How do you think about role assignment and collaboration between the system provided by
the public side and private sector?
(6 Hanshin
Expressway

120¢

© 2021 Hanshin Expressway Co, Itd. All Rights Reserved.

ETC System in the Hanshin Expressway

0S¢

Personal IC
card

On-board
transponder

device

Hanshin
% Expressway

ETC service for Hanshin Expressway network started in July 23, 2001

© 2021 Hanshin Expressway Co.Itd. All Rights Reserved. 39

ETC System in Hanshin Expressway

Gate Controller =¥ —Antenna

|
Vehicle Detector €Contro|

\ | Bootl
Information \ ?Om 2

Display

Transponder

ETC system at the Entrance / Mainline Toll Plaza

41

© 2021 Hanshin Expressway Co. ltd. All Rights Reserved.

Usage Share of Electronic Toll Collection

(Penetration rate) (Number of ETC toll plaza)

100.0% - 95% 160
90.0% -

- 140
80.0% -

- 120
70.0% -
60.0% - - 100
50.0% - - 80
40.0% - 60
30.0% -

- 40
20.0% -
10.0% - - 20
0.0% 03 -0

2001 2004 2007 2010 2013 2015 2018

v ETC service on Hanshin Expressway started in 2001 (2006 for motorbikes).
v The share of the ETC toll payment has dramatically increased.

Hanshin
% Expressway

© 2021 Hanshin Expressway Co. ltd. All Rights Reserved. 42



The History and Future of the Toll Payment Method

1964

of the Hanshin Expressway

2001 2012 2025-2030

Manual Toll
Collection

120¢

T6¢

Electronic JIclgd 100 % ETC
Toll

Unmanned

Toll

Payment Machine

Collection

Hanshin
Expressway
© 2021 Hanshin Expressway Co. Itd. Al Rights Reserved.
Hanshin
(This Photo was taken in during G20 Summit in Osaka) Expressway
© 2021 Hanshin Expressway Co, Itd. Al Rights Reserved. 45

Inter-city Expressway

Expressway Network In Japan

Inter-island Bridge

© 2021 Hanshin Expressway Co. ltd. All Rights Reserved.

20204108308
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Source: NEXCO East

Hanshin
Expressway
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COVID-19 measures in the expressway toll

SUN  MON TUE WED THU FRI  SAT

ENA % %] % [&

2020 1

111213 14 | 15
18 19 20 | 21 | 22
25|26 | 27 | 28 | 29

2020 1]2[3]4]s
9 (101112

= #@FARAE, x  @RRAB(SERR). @RB
HMORE ISV TREESE G A,

Cancellation of Holiday Toll Discount  Toll Plaza Staff wearing Mask

Source: NEXCO East
(6 Hanshin
Expressway

120¢
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© 2021 Hanshin Expressway Co. ltd. All Rights Reserved.

N COVID-19 Countermeasures in the case of Total Japanese Government’s Future Vision of ITS
™ Urban Expressway Maintenance Project

1 A society where averyone can move, intaract and participata in seciaty frealy,|
- To shape a better future for people - no matter where they are located in Japan

1. Road energizes the land, pecple
o fir st mare about “3040 Vision for Reuds in lapan® utiliza the road
please visit our webaite.
The arterial roads network across the country and
athvancud Lrathic management enable people o
Fve, mave and work freely everywhere in Japan

aring

Dedicated paths fur sutomated-driving

2. Get around conveniently €873 0N the srtenial road network
A society whese five safely and securely, eliminating vulnerability . A low-Carbon Transponation system
3 o Alcacter and S 10. Extending the life of the road centened on BRT (Bus Rapia Transk) and
_— network [is———

The read network is operated sustainably through
mare afficient and tophisticated preventive
maintenance due to the introduction of new
technologies

8. Roads that protect paople’s lives
and property from disasters

In the face of increasingly severe and widespread
divasters, a daaster-resstance road network will gt

ensure uninterrupted flow of people and goods to 5};_’“
the sffected erem, minimiong loss of e and £~

economic losses = '—‘\ @ T
| 3
Ty
- / An arveris! road network with eshanced cicking ® ]
Hanshin free— s cleaning and detis colleczon -
Expressway Expressway

© 2021 Hanshin Expressway Co.,Itd. All Rights Reserved.
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Thank you!

| RV ABREAL IR AR ) | Direction of Expressway-related Policy to COVID-19
ab oD | o (By Ministry of Land Infrastructure Transport and Tourism)
ORECIMT AR RS i i
STrburenI-hoRRERE> uﬁ:ﬁﬁ: Ak Sustain Essential work Continuous Expressway Business
y BEFTRY CETCBE4 S8 EFRRAOBRRL Rt
o || SMTD (logistics and B  (cg 100%ETC Payment)
2 U:’;ﬁ;ﬁ%gtﬁ'lﬁtm“ expressway business) Support Logistic Vehicles
[osarayazLonse
RSB OREROCTORREAY Fit to “New-Normal” life and » 100% ETC Payment
oﬁ,,, LADEEHGE el OS-VMI Bl AR Economy ETC application, Cashless Payment
OF M Exni—s AFER ke, | | |ORBSHATRIGELGRR AT Social Digitization » Dynamically Changeable Toll
Zéiﬁ“ii;mﬁt;a‘ﬂn‘}g;’é%ﬁa'l ‘ A (5G Big-data, Al...) Improve Traffic Data Collection
| #eE
MWW ‘ (oo menanga) . Promote Tourism » (Tourism Promotion Campaign) UNO
N oo Takumi
ORS-GasEaRENp-EErae g | | OEERRAsI-I0RL Widespread Land Use » Enrich Artery Expressway Network Assistant Manager
EhEfRn BRATNCEH From Concentration to Tokyo Add more lanes (1 - 2 Lanes each) of the

International Business and Cooperation Office

1¢0¢

Hanshin
Exprassway
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Viewpoints (Expressway Toll / Fare Payment)

eGc—kE X FE

* What kind of Payment Methods for Car Parking / Toll Road do
you have in your country?

+ Did the Payment system of Car Parking and Toll Road change
after COVID-19?

« What do you think about merit of the cashless / contact less
payment for car parking / toll road in your country?

« What do you think about challenge to introduce cashless /
contact less payment for car parking / toll road in your country?

Hanshin
Exprassway

© 2021 Hanshin Expressway Co.,Itd. All Rights Reserved.
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Sustainable Urban
Transport Planning

Environmentally

1. Who we are ?

4,

November 2021

Nagoya

NAGOYA ELECTRIC WORKS CO., LTD.

o
i

NAGOYA ELECTRIC WORKS CO..

CONTENTS

- Company Overview -
What we have ?

- Introduction of Product & Business -
. What we are doing ?
- Challenge for traffic management in India -

What we have learned ?
- Indian- Japanese Joint R &D -

Naay

1. Who we are ?
=Company Overview-

1-1.Company Overview

" ’

* Established 1958

- Capital :¥1,185million- (USS 10million -) (*1USD=¥110)
- Net Sales: ¥19,363million  (US$ 176million -)

* Nagoya Stock Exchange Second Section (Code:6797.n)
* Employees :446

+ Office location: 11branch

+ 1S09001 /1SO14001 Certificate

as of 2019.03

Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.




1-2.Company Overview Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

NAGOYA ELECTRIC WORKS CO., Itd

3 : —

[ = £
83.7% 16.3%

US$ 147million : USS 29million
EER ="

4 Information Equipment @ FA-inspection equipment

Division

company
§ Traffic Center [ =" | - d 3D X-RAY
R : " INSPECTOR
H R SOLDERING PASTE
VMS on Highway el AUTOMATIC OPTICAL
November 2021 INSPECTOR
1-3.Company Overview Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Eﬁ NAGOYA ELECTRIC WORKS CO., Itd

€ Information Equipment Division

Japanese VMS Market share at
Express Highway
(FY2018 Nagoya source)

Produce 1000 unit a year

others
60%

wenee LE@ding company of ITS system in Japan 6

1-4.Company Overview Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.

November 2021

1-4. VMS system overview Nagoya

NAGOYA ELECTRIC WORKS CO, LTD.
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

VMS(Junction) VMS(Highway)

VMS(Toll gate) Traffic sensor Meteorological Image Processing
sensor parking Guide

November 2021
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Nagog=

1 = 5 . M (0] bi Ie VM S (Portable type other product)Nagnya NAGOYA ELECTRIC WORKS CO, LTD.

NAGOYA ELECTRIC WORKS CO. LTD.

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Product for
Traffic control of Construction site

Introduction
Mobile VMS

(with Variable Message Sign)

Mobile Signal light ,
Mobile VMS

Nagoya Electric Works Co., Ltd.

s BIFE - CG5125GS3 L, s BT CGS225CS3

SI— V=5 )L

g wcw-am i) | we ﬁﬁ
1 -:runm

2A0F R
!I !t f'i

Y=5=) Rl
e ) * el | H
§ SEEOTTRLCHL. A=

; WEOXTETINA Crsiaae BEeeil | S |
| g— 7> . A
November 20

(© 2O SRACSAELECafie, wORKS, CO LR

2-1 Mobile VMS Nagoya

NAGOYA ELECTRIC WORKS CO,, LTD.

Problems of traffic accidents by high economic growth

Number of Automobile Accidents and
Traffic Fatalities in Japan

:F::‘;"SJ High Economic Growth {Mhousand 300""1‘-‘;:‘;
2. What we have ?
- Product Introduction -

400
6,000

Promotable overseas product 4,000 200

2,000

Traffic fatalities

Automobile accidents

Created by AMippon.com based on data released by the .
November 2021 10 neliationsl Police Agency. Nippon.comissys
C) 2019 NAGOYA ELECTRIC WORKS CO., LTD.
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2-2. Mobile VMS

Nagoya

NAGOYA ELECTRIC WORKS CO,, LTD.

Support safer regulation by providing the needed
information at the required locations.

Construction Site

Disaster Site

C) 2019 NAGOYA ELECTRIC WORKS CO., LTD.

2-3. Example (1)

Accident Site

Patrol Site
(Falling object etc.)

Nagoya

NAGOYA ELECTRIC WORKS CO., LTD.

Accident 'ACCIDENT‘
Disaster

If, When there _isn’t
Road VMS

Delivers traffic information
by Mobile VMS

(C) 2019 NAGOYA ELECTRIC WORKS CO, LTD.

A |

I

Accident, Disaster?

| want the detour
information!!

Traffic flowing
smoothly!!

2-4. Example (2) Nagoya

NAGOYA ELECTRIC WORKS CO,, LTD.

Emergency Delivers Evacuation
(Terror, Dispute) etc. information by Mobile VMS

Terror!! Dispute!!
Run away!!

(C) 2019 NAGOYA ELECTRIC WORKS CO.,, LTD. 15

2-5. Operation Traffic Management Vehicle Nagoya

NAGOYA ELECTRIC WORKS CO., LTD.

1.Accident generation Patrolling

4.Traffic support 3.Rush to the
©) 2019 NABOYA ELECTRIC WORKS CO, LTD. accident site 16



2-6. Mobile VMS(Model:W-L012) Nagoya 2-8. Mobile VMS (Model:TC-L008) Nagoya

NAGOYA ELECTRIC WORKS CO,, LTD.

Controller/
Monitor Generator

Controller Monitor WV

1“‘

- o=
g e —

"Flank-wind

1¢0¢

Operation photo in Road administrator
(©) 2019 NAGOYA ELECTRIC WORKS CO, LTD. (©) 2019 NAGOYA ELECTRIC WORKS CO, LTD.

2-7. Mobile VMS(Model:W-L012) Nagoya 2-9. Solar power Mobile VMS Nagoya

NAGOYA ELECTRIC WORKS CO., LTD.

8G¢

Ra

K.
>>> €€€
=

Ahead  Works ol
Stop Traffic '

accident

Warninag! Slowdown

(C) 2019 NAGOYA ELECTRIC WORKS CO, LTD. (C) 2019 NAGOYA ELECTRIC WORKS CO, LTD.
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Example overseas promotion

Maintenance Training for Mobile VMS in Bosnia and Nagﬂya
Herzegovina by Ministry of Foreign Affairs of Japan NAGOYA ELECTRIC WORKS CO., LTD
M Training from 26t Oct. 2019 to 1™ Nclv_.§31g ]

(C) 2019 NAGOYA ELECTRIC WORKS CO, LTD.

Supply of Vehicles for O&M of Southern Expressway
in Sri Lanka by Japan International Cooperation Agency

Nagoya

NAGOYA ELECTRIC WORKS CO., LTD.

WFrom 24th Feb. 2011 To 10th May. 2011

BV vormber 2021 ’
(C) 2019 NAGOYA ELECTRIC WORKS CO.,, LTD.

Supply of Vehicles for O&M of Southern Expressway
in Sri Lanka by Japan International Cooperation Agency

Nagoya

NAGOYA ELECTRIC WORKS CO., LTD.

(C) 2019 NAGOYA ELECTRIC WORKS CO,, LTD.

24
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3. What we are doing ?
- challenge for traffic management in India -

Joint Venture Start up bisuness

November 2021

3-1.Background of Project Nagoya

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Traffic Congestion Negative Impact

Loss of Productive Labor Time
' Unnecessary Fuel
1 Consumption
Air Pollution
? : Problems in Personal Health

Increasing Accidental Risk

“Economic losses from congestion and poor roads

alone are as high as S6 billion a year”
- Gajendra Haldea, an Adviser to the Federal Planning Commission
(Businessweek.com “The Irouble With India”)

November 2021

3-2. Impact in Motorization Nagoya
NAGOYA ELECTRIC WORKS CO. LTD.

Better Good
Infrastructure Environment
Positive Impact /\

Business success

Economical

Quality of Life
growth

Smart City
(Balance)

Negative im

How to minhimize ?

Air
pollution

3-3. ITS solution Support traffic information in India Naygya

November 2021

NAGOYA ELECTRIC WORKS CO. LTD.
©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Real time Navigation

(" : :
Data Collection Data Processing
i s
mlmage Processing m (o
X Vehicle Sensor

i Variable Message Signs,
Mobile phone etc..
GPS Probe

Vehicle, HeaVy
Mobile phone Traﬁ_.ic
= Route
] 2] I
- J
November 2021




3-4.ITS solution Sustainable Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

PPP Sustainable business model
(_Advertisement + Traffic Informtion

;“.-. =

Advertisement  — Traffic Information 2254
display area ’

—
AT
November 2021 29

3-5.SPC in India Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

» Nagoya Electric Works and Venture Company (Zero-Sum) (@)
have established SPC (Zero-Sum ITS) in India.

» SPC starts Ahmedabad ITS business since Oct.2014.

Zero-Sum ITS

November 2021 30

4-6. ITS location Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.

* 14 Traffic Monitoring Cameras + 4 Information Boards (VMS) in Ahmedabad city

November 2021 31

3-7. Traffic Condition in VMS Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.

November 2021 32
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-
3-8. New development Nagoya
NAGOYA ELECTRIC WORKS CO., LTD.

River front
(new development)
2016.1~

- VMS N ¢
* Traffic cameras : 18

132 Feet Ring Road

=== (under operation)
2014.10~

* VMS : 4

* Traffic cameras : 14

November 2021 83

4. What we have learned?
- Indian - Japanese Joint R&D -

Government funded program “SATREPS” (4.2017 — 9.2022)

November 2021 34

SUSTAINABLE FE==S T

saTREPs gaxet gl iEy
Nagoya

:
-
4-1. SATREPS program field
NAGOYA ELECTRIC WORKS CO, LTD.

* How to collect traffic data ?

Installation CCTV Collecting Data.— (

* Traffic monitoring camera * Traffic flow data (Oct. 2020)

* Install major location 29 » Traffic parameters _—=a
* Field (Ahmedabad city) (traffic density, traffic volume, speed, occupancy); |
1 J100s |
- = 1 ___;;':' ll
S e ) R
J Toce oy
(oL ol - - i X 1
* \ g
e el ’v, ==y ’_\3&:;‘:: :
l : ' ‘ ._)/ f.' —, " -
T N el ,/ soe |
-~ - - y g7
! ] % e ea == T !
1 \ s VA il
1 et e /.m il
v - S 1
\ Yt ——/)\/ ] Nl =
\\' C".—i:‘ B i i3
? Y
b \ = S8, Ei
SN o Ul
\ \ Ahmedabad.city <
November 2021 T Hochrsioamn pirasecs

4-2. Traffic Sensing Technology Example Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.
©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

HYD

AMD

November 2021 36
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SATREPS E3ars B3
4-5. Traffic Congestion Analysis example Nagoya

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

susTAINABLE [

SATREPS Goas [
4-3. Visualization of Traffic condition {GV"'!I"ya

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

* Identify Traffic Congestion Hot-Zone . _
(Traffic Density @Oct.2020) Congestion Model (A) Forward forming wave
Time 17:00 18:00 19:00 20:00 » Equivalent situation from ¢>0
s wide road to narrow road e
o 4 . . A * Shock Wave (c) Balance condition
c i A g L, - B =T 1
= £ E 1. _. N = (vy — c)kqt =
g . N ’ = (v, — c)k,t ///d///////éy//////}/////////fy//////ﬁ'
) < s
h Y et W
) - (B) Backward recovering wave
o i e e
5 [ = 2 o Shock Wave speed
- o m;g,m v § S " 1:%::' v B Wé;;@- " . ::_< 0
wh o " ] e . e vy ky—v =
® vl i W w“:h | o g w " it = zkz kl L= ZZ Zl G
o) S e ta, w W, ", " o v, oty 27Ky 27K,
§ = - - s T R — ——
A Ao e, -m.
- oA s“’o"v'alﬁ o gt et e GO
- High-Hi : Low-Low Gy s
November 2021 ngh ngh r 37 November 2021 )
susTaINABLE == 1 ] SUSTAINABLE BE=tg
SATREPS Eixsd Eyio saTRePs S5 Y|

4-4. Spatial Traffic Congestion Nagoya 4-5. Traffic Congestion Potential Reason Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.
©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

§ Traffic Density(k) Condition @ 19:00

rive i Al

91001 5
1003 1005
V1002 ¢
91004
Y1006
1008 =

'10 '1027
1043 1009

1011 V1@10

¥8 1015 1012
9 ¥ %1014

14
v

%6 ¥1017

13
v

:2&12;)0 2 Value
20002 960119 - 28,0381
280382 - 418658
B 418659 - 57.8208
B 575209- 755486
B 755487 - 100013

Esti, NASA, NGA, USGS, Esri, HERE. Garmin, METI/NASA, USGS
38 November 2021
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4-6. Traffic Fatality Analysis example Nagoyz

NAGOYA ELECTRIC WORKS CO. LTD.
X3 ©0000000000000000000000000000000000000000000000000000000000000000000000000000900

Smeed’s Law = —4 2)3
Fatal Acctident Analysis in Japan - . D=3x10 (np )3

25,000 e———

Phase 1 Phasel“- |Phase 3], Phasedtﬂﬂphases\ Phase6 T :Phai‘*’, » Enhanced Smeed’s Law

20,000 L . D — Anapﬁ S—Y

S —

T s : Number of signal
—Fatal Accident A: constant

i ~ Enhanced Smeed a:l/3 5 B 5 2/3,
-Smeed v : variable constant

& Smeed & Lagrangian 15

SRS PP L USSR AT SrSr] [T [ S SIA r 1 PA S S AT S|

. o AP D e DD
R S ARSI R U R S S F & & —_—
FFFFI IO F TP PP TP FFS

Source: T.Tsuboi “Quantitative Traffic Safety Analysis for

B India by Japanese Experience”, Sociology Study, Jan.-
N Feb. 2020, Vol. 10, No. 1, 1-14
= doi: 10.17265/2159-5526/2020.01.001
November 2021 41
SUSTAWAEL‘E ==
saTreps 525K BN
4-7. Traffic Fatality Estimation in India  Nagoya
& * Using Enhanced Smeed’s Law for Indian Fatality in future

fatal accident & Smeed & Enhanced Smeed (1984-29915)

——fatal accident ——smeed —— ENhance _—_casgi(ph2 level+43%up) ——CASE2(ph3_level+43%)
d Smeed

300,000

250,000

200,000

150,000

100,000

50,000

42

SUSTAINABLE Fl==r

SATREPS &rais
4-8. No Secret for Fatalty reduction Nagoya

NAGOYA ELECTRIC WORKS CO., LTD.
©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Japanese Traffic Management Policy History

Year Term Major Policy Action & Item Note
1958 - 1964 | Phase 1 |Under development for traffic management
1st Policy plan

1965 - 1970 | Phase 2
ase Singal development

2nd Policy plan
1971 -1980 | Phase 3 |Vehicle sensing installation
Sensitive type traffic signal

3rd Policy plan
Central Conrol system for signal Overall Japan
1981 - 1987 | Phase4 |Operation Center for traffic n ditto
Traffic regulation & More installation ditto
Education for traffic ditto
4th Policy plan

Traffic signal algorithm improved
Traffic Information display
Network among centers
Sth Policy plan
ITS system development
Cogestion control system (VICS)
Optimized algorithm (MODERATO)
6th Policy plan
2002 -2014 | Phase 7 |ITS sysem installation
November 2021 Zonening 43

1988 - 1996 | Phase 5

1997 - 2001 Phase 6

. . - saTrees B )
4-5. Traffic Congestion Potential keason Nagogya

NAGOYA ELECTRIC WORKS CO. LTD.

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

This research is part of SATREPS program 2017
(ID: JPMIJSA160 ) between India and Japan 20217-2022
SATREPS e oo o e o K Do

About SATREPS Case Studies Projects Evaluations

SATREPS is 2 JST and JICA program I
for research projects targeting global issugs and
involving partnerships between researchess

in Japan and developing countries

© About SATREPS

SUSTAINABLE
et

SATREPS SEad

SUSTAINABLEGS‘QALS
SATREPS 0 e
Y o> |
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SATREPS Eax% 3

Nagoya

NAGOYA ELECTRIC WORKS CO. LTD.

We are going together with you

M2Smart Members photo 2018 Asia High School Factory visiting photo 2019

Thank you for your attention !

November 2021 45
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SUMITOMO
ELECTRIC

Connect with Innovation

Traffic Control System

Masazumi HORIE
Sumitomo Electric Industries, Ltd.

22/ Nov /2021

e

>

" sumitoMo
" ELECTRIC

s

GROUP

Contents
Title Page
Company Profile 3
Traffic Control Center at Phnom Penh, Cambodia 4-9
“Three Key Elements” for Traffic Management 10
Design of Intersections 11-13
System Construction 14-21
Operation & Maintenance 22-23
Plus One (+1) 24
Conclusion and Points to be discussed 25-26
Contact Us 27

Company Profile
H Established : Apr/1897
B Group Companies : 415*
H Employees : 286,784*
B Net Sales : 2,919B Yen* (* consolidated, as of Mar/2021)

Five business segments

Sales

-

2020 < 53%

v,

'

&

Info-communication

Electronics

SUMITOMO
ELECTRIC

Connect with Innavation

Industrial
Materials

Wiring Harness ECU EV Charging
ITS Connector

(Systems & Electronics Division,
Sumitomo Electric System Solutions Co., Ltd.)

.....

3/28 SUMITOMO ELECTRIC GROUP

SUMITOMO
ELECTRIC

Connact with Innavation

Phnom Pen City - Traffic Control System

Intersection
Detector 196

W CCTV Camera 26

©2021 Sumitomo Electric Industries, Ltd. All Rights Reserved

4/28 SUMITOMO ELECTRIC GROUP
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CONFIDENTIAL

System Configuration

\ [ \
Communication L3 Switch
Server

________________________________ -
f S 2 Human Machine 5 i ?emqte IMomtonng 1
I Dat:;g;ysis Interface (HMI) i g ermina |
| ‘
I Server @ SN ’—/ |
= - I |
I I
I| Signal - I
|| Control LAN Video Wall
Controller |
1 Server
1
! I
! I
I 1

| o0 2 | Video Image ccTV = | - [| Video Image ceTv |
I F;ffic Signal Detector (- F:;ffic Signal Detector T - |
Controller ' Controller ' 1

MITOMO ©2021 Sumitomo Electrc Industries, Ltd. AllRights Reserved

& sre 5/28

SUMITOMO ELECTRIC GROUP

CONFIDENTIAL

*Traffic data collection, storage and data analysis.
*Field surveillance by CCTV.
. *Signal green time adjustment (Automatic mode). e
_— *Signal green time adjustment (Manual mode).
— _ *Health check of all kinds of system equipment.

= Additional Functions (under proposed) E
*Emergency (Public) car priority green.
! *Road information service.

Function of Traffic Control Center

1

Vehicle
* Detector

LB

CCTV

©2021 Sumitomo Electric Industries, Lid. Al Rights Reserved

SUMITOMO ELECTRIC GROUP

g {
g
Camact i brcaton 6/28

CONFIDENTIAL

Installation of facilities at site

WO, Lto. Al Rights Reserved

SUMITOMO ELECTRIC GROUP

CONFIDENTIAL

ELETRIC
Comrect it iaoustion 7/28

Installation of facilities at site

Connection with
Controller

SUMITOMO

ool 8/28

©2021 Sumitomo Electric Industries, Ltd. Al Rights Reserved

SUMITOMO ELECTRIC GROUP
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——NRNETEY FRANINC ) —m
Before and After
Before |- B : ,.‘
:., "‘i
¢ ; y Y
After ~ :‘,\7 “ ] //f- :; In addition.......
' \
. \
\ Baby buggy can
- safely cross road.
’ suMToMo 9/28 ©2021 Sumitomo Electric ndustes, Lid. AllR :: r:::;v: o

Gonnect with Innovation

““Three Key Elements” for Traffic Management

System Construction

o Traffic Control Center
o Existing rules / Culture
o Construction Work

. Lid. All Rights Reserved
SUMITOMO ELECTRIC GROUP

SUMITOMO ©2021 Sumitomo Elecric Industries,

ot i 10/28

Importance of Intersection Design

If phase plan is not suitable......

No vehicle

AT ]

Suitable plan for T-shaped
intersection

Phase plan at the
intersection

’ ELECTRIC 1 1/28

Connect with Innavation

Importance of Intersection Design

If green time is not suitable........
6:30-7:00 16:30-17:00

Resid~-*

SUMITOMO Stries, Ltd. All Rights Reserved
ELECTRIC U co

Connact with Innavation
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Importance of Intersection Design Outline of Traffic Control System
If lane marking is not clear.... Road

— Network

Control Center

Analysis and Data Procéssing

— Network -
Road
ot 13/28 T " monaacme onon R 15/28 s
L =
13 9 H
Three Key Elements” for Traffic Management Vehicle Detector for Traffic Data Collection
e © ndex  Superior
Q[? D?qr:hﬁfl'(l_nter.sectlens / ~n o 9 Initial cost Good
ane Marking ' AN == Maintenance
s e A E ﬁ ﬁ ;
& l’ ° F_’haseﬂ n N T‘_L,?glf s “{ I/ : wire. ; s o\ nductanceAccuracy Good
° Sllgr_]_a_l, PhraEte : \ Additional Value Data

-/

ecting Initial cost
Maintenance Good
Accuracy Good

Additional Value Data

Initial cost

_System Construction
Traffic Control Center

, Existing rules / Culture
Construction Work

Maintenance

Accuracy
SUMITOMO ©2021 Sumitomo Electric Industries, Lid. All Rights Reserved SUMITOMO

Additional Value Data Good
ELECTRIC ELECTRIC

Gonnect with Innovation 1 4/ 28 SUMITOMO ELECTRIC GROUP Goneui whn o 1 6/ 28 SUMITOMO ELECTRIC GROUP



Outline of Traffic Control System Adaptive Signal Control at Congested Intersection

Road

Vehicle Detector

— Network

Control Center

and DataProce

e ¥ -

etection

“Hf%:g' ,

— Network

&

. Road
N ‘ Traﬁ% Signal Control -
O EiRE 17/28 mromo e onour
Adaptive Signal Control at Congested Intersection
1 1
—ar
o 1. Gap Actuation Control :; -1
5‘ 2.New Signalized Intersection and Coordination

20/28 T oo e srovs
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Coordination Control

““Three Key Elements” for Traffic Management

Ql? W (@ Design of Intersections
.——> Lane Marking
1 ° Phase Plan ———— g}g
-4t7 _ __ - o Signal Parameter i
i
- ')

o Policy for Signal Control
Existing rules / Culture
Construction Work

SUMITOMO ©2021 Sumitomo Electric Industries, Ltd. All Rights Reserved
:ELECTRIC 22/28 SUMITOMO ELECTRIC GROUP

Gonnact with Innovation

Adjustment for change of traffic condition

\_ Only 2 cars could pass the
stop/line during/Green time.
. \ s ‘!.-‘ X4 "_.‘.4", f

J
%

Change order of phase
#1 and phase #2

A 3
N
=~ ‘)/

After

UMITOMO

ELECTRIC 23/28

Connect with Innavation

SUMITOMO ELECTRIC GROUP

““Three Key Elements” for Traffic Management

+ One
Ql? " Design of Intersections
.—> Lane Marking
l o Phase Plan ———— $‘§
-ﬁb - -_ - o Signal Parameter i
\\ )
- )

Collaboration

o Government / Authorities
o Private sector

o Educational institutes

8ystem Construction

"o Traffic Control Center
o Existing rules / Culture
o Construction Work

SUMITOMO
ELECTRIC

Connact with Innavation

©2021 Sumitomo Electric Industries, Ltd. All Rights Reserved
SUMITOMO ELECTRIC GROUP
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Conclusion and Points to be discussed

o ™ -

N
Modification for your city .

______
- ~~

Not same

Experiences in Japan

Selection of effectivé—---.___
functions~ @ ____ -

_______
~~
~~
~
~
~.

~.

_______
~
~

N —— -

Additional func for
individual occasion
\ U4
N e e e e e e e e e e o P o o o e =
Conclusion and Points to be discussed

Question ‘
1 What are problems of traffic situations in your city / country? ‘
2 Are there any intersection signalized but congested or dangerous? ‘

3 Do you have engineers who can perform O&M for working system? ‘

- Adjustment (Length of Green Time, ......... )
- Redesigning of intersection (Phase Plan, Lane Marking, .......)

SUMITOMO ©2021 Sumitomo Electric Industries, Ltd. All Rights Reserved
ELECTRIC 26/28 SUMITOMO ELECTRIC GROUP

Gonnact with Innovation

Contact Us
Topics PIC E-mail
General Masazumi “Martha”, HORIE horie-masazumi@sei.co.jp
Technical Hajime, SAKAKIBARA sakakibara-hajime@seiss.co.jp
Website https://sumitomoelectric.com/intelligent-transport-systems-its

Connect with Innavation

SUMITOMO
ELECTRIC

Connect with Innovation

https://sumitomoelectric.com/

SUMITOMO

ELECTRIC

28/28 GROUP
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JICA Knowledge Co-Creation Program (KCCP) Intelligent Transport Systems (ITS)

Trend on Mobility

Prof. Takashi OGUCHI

T
#0052 R

Institution of Industrial Science (IIS) &
Mobility Innovation Collaborative Research Organization (UTmobl) %I
the University of Tokyo (UTokyo)

v % 5

N
C ’ THE UNIVERSITY OF TOKYO

1. Vehicle Automation; from "automobile" to "automated auto"!?
2. Big Data; GTFS format emergence
3. Pandemic; COVID-19

4. Global Warming; Electrifications

Automobilie (Auto - mobile) innovation (approx.) 100 years ago

1886: Karl Benz (GER): combustion engine vehicle
[after 22 years]
1908: "Ford Type T' enables industrialization

The definition of Automobile

< "auto" + "mobile" ... why "auto"?
- Independent from "others" (like horse) or from human-power

auto-

combining form
- Moving machine autonomously as a magic self: au
* one's own:
by oneself or spontaneou:

=> Saving labor with machine (opposite of NMT")

by itself or automatic:

Easy and high-speed move (enjoyable)

from Greek autos self'.

ITS 0 6 = i icti
A, —=comter .G Vg 5‘!0 ref) New Oxford American Dictionary a

1990's: proposal of ITS "Intelligent Transport Systems"

Automotive Transport
- three evils: environmental polution, traffic accident, traffic congesiton

Information Society ... Does communication take the place of transport?

System thinking for Road Transport System
elements: Human, moving-body, road-infrastructure
=» Interactions between elements are required [ability of communication]

IVHS America(1990, US), ERTICO(1991, EC), VERTIS(1994, JPN) established =»
(1994) "ATT & IVHS Congress & Exhibition" in Paris
(1995) "2"d World Congress on ITS in Yokohama, Japan = "ITS" come to stay

< The word "ITS (Intelligent Transport Systems)" Was firstly proposed by Japan




2010's: innovation for once a centry = Automated Driving

Driving Automation / Vehicle Automation au-ton-o-mous

early 19th century: from Greek autonomos 'having its own laws'+

Technology Develpment (from 1950's)
Automated Vehicles (AV)/ Autoamted Driving (AD) € X Autonomous Car
-1994: Dawn of ITS ... AHS (Automated Highway Systems)[AHSRA], California PATH...

=2005: Stanford Univ. awarded in DARPA grand-challenge = google car

=2013: 20t World Congress on ITS in Tokyo, Japan
- AV technology development in car manufacturers in earnest
=> Expected to reduce the "three evils" of Road Transport
plus to introduce new transport service/business
CV: Connected Vehicle
-> (approx.) 2016: CAD: Connected & Automated Driving
CASE (Connected/Autonomous/Shared/Electric) - Maa$ (Mobility as a Service)

http://www.itmedia.co.jp/news/articles/
1208/08/news027.html
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You are driving whenever these driver support features You are not driving when these automated driving
are engaged - even if your feet are off the pedals and features are engaged - even if you are seated in
What does the you are not steering “the driver’s seat”
human in the
driver’s seat :
have to do? You must constantly supervise these support features; These automated driving features

you must steer, brake or accelerate as needed to will not require you to take
maintain safety you must drive over driving

These are driver support features These are automated driving features

This feature
can drive the
vehicle under
all conditions

These features These features can drive the vehicle
provide under limited conditions and will
steering not operate unless all required

These features
provide
steering

OR brake/

These features
are limited

What do these to providing

features do?

AND brake/ conditions are met
acceleration

support to

the driver

warnings and
momentary
assistance

acceleration
support to
the driver

@' -‘ >https://www.sae.org/news/ZO19/01/sae-updates-j3016-automated-driving-graph_

utomated Vehicle development scenario

- Needs-oriented, social problem solving, dedicated & focused introduction

Levels of automation
i
Full each level P
Automation Lv5
High
Automation Lv4

Conditional
Automation Lv3

Partial =
i Private Cars
Automation Lv2 Ultirmate
Driver Assist Evolution of Private Cars Shared Control
rver Assis aLnie - OEM approach (Fun to Drive)
v
Lv0 Limited < ODD > Unlimited

ITe— sk Modified based on the proposal written in entrusted study by ITS center, UTokyo in FY2016
i r.m Report available: http://www.sip-adus.jp/wp/wp-content/uploads/cao_2016_caol-11_01.pdf 7

Automated Vehicle development scenario

- Needs-oriented, social problem solving, dedicated & focused introduction

Levels of automationA

Full Self-driving test
Automation Lv5 in limited area
High

Automation Lv4
L <A o 0 Lv3 would not
be realized as a
service

N\

Conditional

Automation L3 -> IT company approach

be realized ast (Platform-service, open innovation)

Partial a service
Automation Lv2

Ultimate
Evolution of Private Cars Shared Control
- OEM approach (Fun to Drive)

Driver Assistance
Lvl

Lv0 Limited < ODD - Unlimited
g,rq;'—m\, e Modified based on the proposal written in entrusted study by ITS center, UTokyo in FY2016

Report available: http://www.sip-adus.jp/wp/wp-content/uploads/cao_2016_caol-11_01.pdf




1. Vehicle Automation; from "automobile" to "automated auto"!? Journey planning (Google Maps etc.) is a typical application

The data is applicable for multiple purposes
2. Big Data; GTFS format emergence

\ﬂ#/ '.m; .«il‘{.u’ua-)
3. Pandemic; COVID-19 QA Aen WA GRS up

4. Global Warming; Electrifications

5

Journey Planning Apps Passenger Information System Analysis and Planning
of the network

GTFS (General Transit Feed Specification)
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* De facto format for public transportation schedules
* Containing schedules, stops and related data in CSV format
* "Google Map"

Route and Stops Schedule Fare Table
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Number of the Data

Speed, Distance, Prlct&
No. of passengers

Regional Train,
Commuter Train

s
ATy —Mlmul ait

Digital data are already
available commercially

]
R LaRan (2017

Intercity Bus
Regional Bus/community bus Schedule data are not
" S e 2fiidiaagitid digitalized and published
! Feb. 2019 : 90 Jul. 2019 : 126
aasr s / GT FS_JP GTFS-JP secification was standardized GTFS-JP spec. in March 2017
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GTFS-JP Promoting Team

* A group of people involved in the GTFS data
making and maintenance G

1. Vehicle Automation; from "automobile" to "automated auto"!?

* Development of tools to create GTFS data General Transit Feed Specification J .
evelop — Pl 2. Big Data; GTFS format emergence
* Give a lecture to create data for a bus
company
3. Pandemic; COVID-19
Member
Researcher 4. Global Warming; Electrifications

App developer

System developer for bus agency .
Academia,

Industry, and
Municipal office Government

Transit consultant

Collaboration

Route bus agency
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N Development of Tools to Make GTFS Data COVID-19 infected persons, cum.# of deaths in Japan
\l

* Tools are freely available for bus companies X ref.) Japanese population: 126 million (max)25,868/day; 20 Aug.
number
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Source : NHK website

"¢ https://wwws3.nhk.or.jp/news/special/coronavirus/data-widget/ _
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'l]) Transition of traffic volume on major expressways [ratio to that of previous year]

Ratio % to Feb, 2020

8

ion of passengers in major train stations in Tokyo and Osaka areas

Ratio % to Mid of Feb, 2020
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Trucks are rather stable, or increasing.
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-term countermeasures by Transp. Operators

New Corona Infection Prevention Measures » These kinds of "guidelines” are
Guideline on Public Buses (Ver.4) prepared by sectors.

» The first version of those guidelines

HREHS . .
were issued in early May around.

FHAOT VA NLABRFIBHRS A FS51 >
(Wals
» Most of those guidelines are usually
prepared by each corresponding
business association.

Issued by Japan Bus Association

21th July, 2020 » Basic ideas and some samples that

operators (member or each
association) should follow are
described.

RERBEABX/RR
#H247A218

Protection
plastic cover
between
cockpit and
passenger
space

Bus stop
information system
showing infection
measures

Inside
posters
showing

.. ventilation
capacity of
this bus
body

Bus stop posters
" requesting mask

Seats near wearing
drivers are Preparing free
blocked. paring
- masks inside
bus and . .
Requesting (Inside Signage)

Requesting mask

mask wearing N
wearing

to passengers
Source: MLIT HP

Disinfection
work inside
bus
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Mobility under the effects of the pandemic COVID-19

Avoid 3C (gathering in crowded places, close contact settings and closed spaces)
Refrain from any "nonessential and non-urgent outings"
=> Crisis for public transport(PT) riding together
"riding together many peoples": Crowded & Closed
-> established efficient services of PT in urban area: Contact

Observed social changes are;

- Communications take place of transport. (Remote work/meeting, virtual tourisms,...)
Satelite Office, Remote working =» mobility reduciton

- PD (physical distribution) takes place of PF (passenger flow) = logistics increase

- Revival of personalized transport modes (cars, bicycles)

- Complete destruction of a part of businesses (hotels, restaurants, transportations, ...)
- Rising of novel businesses & technologies (contacless tech., virtual tech., ...)

(T "

=

Mobility Vision for Post-Corona Era Ver. 1.0

proposed on 24t October, 2020 by
Mobility Innovation Collaborative Research Organization (UTmobl), UTokyo

1. Efforts for demand leveling and utilization of the margin generated by it
2. Further enguagement of public sector in public transport

3. Technology development and installation of new mobility services and
realization of integrated mobility services by Maa$S

4. Technology development and system design that contribute to
improvement of efficiency and productivity of logistics

5. Responding to existing mobile demand

Mobility under the effects of the pandemic COVID-19

Where the mobility goes? Is the mobility realy ever reducing?

- Are mobility sysems Avoiding 3C available?
=>» Techs would achieve the Avoiding 3C, and to alleviate the 3 evils of transport!
- Anything else of other than "nonessential and non-urgent outings"

- Really the urgent mobility
- emergency life saving activities
- fire fighting, disaster relieving,
- arresting criminals, ...
- Really Essential mobility ... ???
=> needs to reconsider what is the Traffic Demand

Reconsideration of the Traffic Demand

Traffic Demand (in textbook)
» Principal Demand: :Instinctive request of mobility which purpose is to move
Derivative Demand: mobility needs caused by some social purposes

Different types of Derivative Demand

- Passive Derivative Demand
- Business requests: fixed time work, regular meetings, signing requests, ...
- Custommer requests: Business sales, meeting to visitors, ...

- (passive) human relations: sociable drinker, ...

» - Derivative Demand with active desire
- on-the-spot experiences: theater, concert, sports, exhibits, show, ...

- nature of humankind: encounter, share time & place, dialog in person, ...

@I TS
e oF roxvo S,




120¢

08¢

Reconsideration of the Traffic Demand

Why not to meet this "Demand/Desire" !

In addition, it is important to
avoid 3 C, promote contactless, reduce nonessential and non-urgent outings

€ These measures are also useful for alleviating 3 evils of transport.

- Derivative Demand with active desire

- on-the-spot experiences: theater, concert, sports, exhibits, show, ...
- nature of humankind: encounter, share time & place, dialog in person, ...

1. Vehicle Automation; from "automobile" to "automated auto"!?
2. Big Data; GTFS format emergence
3. Pandemic; COVID-19

4. Global Warming; Electrifications

Importance of logictics under the effects of the pandemic COVID-19

Logistics has a function of alternative of passenger movement

€ relate to the nature of animals

- Physical goods cannot move by themselves:
=>» Autonomous mobility needs by the "automation" technology
logistic-center along with highways € Level 5 ? = home, offices
=» Importance of loading & unloading: data circulation, Robotics

- Human should comit at the both ends of transport of physical goods

=>» senders' will/receiver's check, customs in circulation of goods, ...

Replies to my Question

- Introduction of vehicles with alternative power sources:
- Electric vehicles/taxis, CNG bus
- restriction for old used vehicles
- enhancing non-motorized transport (NMT)
=>» check the energy resource composition of electricity
fossil fuel(coal,oil), renewable energy,

- Waste management

- Congestion management
€ to reduce additional energy consumed in congestion
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Participants responses

Lagos, Nigeria [Mr. AMZAT Mutiu Adebayo]

Considering new trends in the world, would you please explain any transport related actions
which intend to contribute to Sustainable Development Goals (SDGs) defined by UN and/or
Carbon-neutral for preventing Global warming issues, if such actions are promoted in your own
countries. If there is no clear such actions in your country, please provide your own opinion
related to such actions in your country.

Answer:
1. Test running of a full CNG bus for public transport operations in Lagos State is now at an

advanced stage. After satisfactory test running, the CNG buses will be filly deployed on bus
corridors in Lagos State.

2. LRMT Blue Line from Okokomaiko to Marina will use EMU rolling stocks.

There was a “failed” plan for deployment of AGT technology on Victoria Island/lkoyi CBD
monorail corridor through JICA ODA loan. This would have reduced both congestion and
pollution on the corridor.

Algeria [Ms. BOUKHAMES Nora]

Considering new trends in the world, would you please explain any transport related
actions which intend to contribute to Sustainable Development Goals (SDGs) defined by
UN and/or Carbon-neutral for preventing Global warming issues, if such actions are
promoted in your own countries. If there is no clear such actions in your country, please
provide your own opinion related to such actions in your country.

Answer:

Algeria is not a country where industrialization is increased and which has a share of
responsibility, however, it feels responsible in so far as it shares the plan with other

countries. Which is why we find many associations that activate as part of benivolat in the

service of sustainable development, its actions can be summarized as follows :
1-Tree flattening of any kind

2-Protection of animal species

3- Waste recycling cleaning operation

4-Protection of water sources and construction of storm water retention dam

Thailand [Ms. KORNKRAI Thaksina (Em)]

Considering new trends in the world, would you please explain any transport related
actions which intend to contribute to Sustainable Development Goals (SDGs) defined by
UN and/or Carbon-neutral for preventing Global warming issues, if such actions are
promoted in your own countries. If there is no clear such actions in your country, please
provide your own opinion related to such actions in your country.

Answer:

In my country, The organization supports the implementation of Multilane free flow
(MLFF). We are working on the first phase of multilane free flow system using the video
tolling. At first, we design for mixed operation to study the user reaction and system
integration, it mean that 1 toll plaza with combine with the MLFF, DSRC and cash by
separate toll both. We hope that the benefit of the new tolling system such MLFF will
reduce the delay at the toll plaza and reduce the operating cost both in term of operator
and road user. In this regard, we hope that this will be another way to avoid pollution.
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I Nigeria [Mr. ARUWA Joel Thomas (JT)]

Considering new trends in the world, would you please explain any transport related
actions which intend to contribute to Sustainable Development Goals (SDGs) defined by
UN and/or Carbon-neutral for preventing Global warming issues, if such actions are
promoted in your own countries. If there is no clear such actions in your country, please
provide your own opinion related to such actions in your country.

Answer:
Some of the actions taken by Nigeria in preventing global warming issues includes:

® The ban on importation of vehicles above ten years of manufacture was put in place
by then President Obasanjo government.

® The FCTA, introduced computerized inspection for road worthiness certification for
every vehicle that plies the FCT roads.

® The recent introduction of smart electric vehicles intended to be used as taxis in the
FCC.

All the above are measures taken to meet the UN SDGs.

I Ghana [Ms. AFRIYIE-DARKWA Victoria]

Considering new trends in the world, would you please explain any transport related
actions which intend to contribute to Sustainable Development Goals (SDGs) defined by
UN and/or Carbon-neutral for preventing Global warming issues, if such actions are
promoted in your own countries. If there is no clear such actions in your country, please
provide your own opinion related to such actions in your country.

Answer:

® the use of electric cars instead of fuel in the near future in my country | believe would
help. The use of electric cars would lower carbon emission's.

® Greening along roadways | believe would also help with the absorption of carbon
emissions. For the greening of roadways, it is currently being implemented as a short
term measure.

® Putting in place infrastructure that would enable the use of non motorized transport
like cycling or walking is also another good measure,

DTS T
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Uganda [Mr. KAMOGA Abel]

Considering new trends in the world, would you please explain any transport related actions
which intend to contribute to Sustainable Development Goals (SDGs) defined by UN and/or
Carbon-neutral for preventing Global warming issues, if such actions are promoted in your own
countries. If there is no clear such actions in your country, please provide your own opinion
related to such actions in your country.

Answer SDGS directly tackled by my organization.

GOOD HEALTH
AND WELL-BEING
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Actions:

* Introduction of no motorized transport lanes to promote ecofriendly mobility

* Regulatory framework like Non-Motorized Transport Policy (2012), National Environment
Policy (1994),The National Construction Industry (NCI) Policy, 2010, Road Safety Policy, 2014

* Regulation on importation of second hand vehicles

¢ Manufactured of solar powered vehicles
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