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(Z)#T TG R (Excutive Sessions): 5175 12 {i& 1 REHY NS &> & EREAT T -
1. TECHNOLOGY AND SAFETY ISSUES FOR CONNECTED AND
AUTOMATED DRIVIND
2.  AUTONOMOUS VEHICLES TESTING — HOW DO WE ADDRESS
LEGISLATION DISCREPANCIES?
AUTONOMOUS VEHICLES IN PUBLIC TRANSPORTATION -
SEPARATING HYPE FROM REALITY
4. FREIGHT PORTS AND CROSSINGS
5. TRANSFORMING MAAS FROM IMAGINATION TO REALITY
6. MANAGING URBAN SPACE
;
8

w

. MOMENTS OF TRUTH MAAS IMPLEMENTATION

TODAY’S MOBILITY: ACCESSIBILITY, INCLUSIVITY AND
SAFETY

9. IS PROLIFERATION OF NEW TECHNOLOGIES CREATING A
LEVEL PLAYING FIELD?

10. DRIVING ITS THROUGH THE POWER OF DATA

11. FREIGHT MOVEMENT FOR SMART CITIES

12. DEMAND MANAGEMENT STRATEGIES AND PRACTICAL
CONSIDERATIONS

(=45 52 (Special Interest Sessions) : 17 66 (i T REAYEEF €
(PU) B K HE & 47 2H g (Asia-Pacific Regional Stream) : {74 10 {{ ARV EE

et » S EEWT ¢

1. ASIA PACIFIC HIGH LEVEL FORUM ON NEW TRANSPORTATION
INFRASTRUCTURE

2. ADVANCED TECHNOLOGIES FOR OPERATION AND
MAINTENANCE OF ITS FACILITIES

3. TRAFFIC STATES AND ENVIRONMENT SENSING BY VARIOUS
MANNERS

4. THE ROLE OF GOVERNMENT FOR DEPLOYING CONNECTED
AND AUTOMATED VEHICLE IN JAPAN

5. TESTING AND VALIDATING AUTONOMOUS VEHICLES USING
TRAFFIC SIMULATION

6. AUTONOMOUS DRIVING INTELLIGENCE SYSTEM AND FUTURE



CHALLENGES OF ADAS IN URBEN ENVIRONMENTS

7. CROWD MOVEMENT ANALYSIS AND MODELLING

8. CHALLENGES AND OPPORTUNITIES FOR PERSONAL MOBILITY
DEVICES IN SMART CITIES

9. BEYOND PREDICTIVE ANALYTICS — HARNESSING THE POWER
OF OPEN BIG DATA AND PRESCRIPTIVE ANALYTICS TO
ENHANCE TRANSPORTATION OPERATING MODELS AND
TRAFFIC MANAGEMENT

10. OPTIMISING SUPPLY CHAINS USING DATA: SOME PRACYICAL
EXAMPLES AND RECOMMENDATIONS

(FF il #(Technical Sessions) = 5175 77 { L&A b/t &
(75)FRlHE2 367 € (Scientific Paper Session) © 5175 9 {E X EEMVHEH S » %

TR

1. USE OF CONNECTED ITS DATA FOR SAFETY, TRAFFIC
MANAGEMENT AND IMPROVING ENERGY EFFICIENCY

2. Al, DATA ANALYTICS AND ADVANCE OPTIMIZATION METHODS
FOR DEMAND STUDIES, TRAFFIC PREDICTION AND INCIDENT
DETECTIION

3. COLLOSION AVOIDANCE, RISK ESTIMATION AND
COMMUNICATION TECHNQUES TO ENHANCE SAFETY OF
AUTONOMOUS DRIVING

4, HARNESSING BIG DATA ANALYTICS FOR ENHANCEMENT OF
TRACKING, ROUTE DECISION AND TRANSPORT OPERATIIONS

5. CONNECTED VEHICLE DATA FOR OPTIMIZATION OF TRAFFIC
MANAGEMENT

6. V2X DATA FOR IMPROVING AUTONOMOUS VEHICLE
NAVIGATION AND PERCEPTION

7. PASSENGER AND FREIGHT TRAVEL DEMAND STUDIES AND
OPTIMIZATION APPLIED TO ITS APPLICATIONS

8. DATA AND MODELS FOR SAFETY, NAVIGATION, AND VEHICLE
OPERATIONS

9. LEVERAGING NEW MODES OF DATA FOR IMPROVING
PERCEPTION, ROUTING, PARKING AND ROAD MANAGEMENT



(£) g2 3630 €5 (Commercial Paper Sessions): 5175 8 ([ £ E Y H EHF &
ST
1. SOLUTIONS LEADING TO THE DEPLOYMENT OF CONNECTED &
AUTOMATED VEHICLES
2. CROWDSOURCING AND BIG DATA ANALYTICS TECHNOLOGIES
APPLIED TO ITS SOLUTIONS
3. SUSTAINABLE TRAFFIC MANAGEMENT SOLUTIONS FOR
ENABLING SMARTER CITIES
4. SUSTAINABLE ITS SOLUTIONS FOR SMARTER AND GREENER
CITIES
5. INNOVATIVE SOLUTIONS FOR PRICING & TRAVEL DEMAND
MANAGEMENT
6. POLICY, TECHNOLOGY AND PRICING CHALLENGES IN
MANAGEMENT OF NEW EMERGING TACHNOLOGIES
7. SHARED MOBILITY SOLUTIONS ENABLING EFFICIENT
MULTIMODAL TRANSPORT OF PEOPLE & GOODS
. PERSONALISED MOBILITY SERVICES AND SHARSD MOBILITY
SOLUTIONS
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Roadside CMS

Terminal on

Motorcycle g <
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HRASHRS
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V2X System in Japan Past I'TS Trial in Taiwan using RFID

Sharing position data with direct communication. The gate before the intersection can detect
How to spread terminals is key to popularization. incoming of motorcycle which has RFID tag

V2X D "‘ — T > (]
/ 0 2 .
™ < LA || e, Amm

V2X + RFID Hybrid System in Taipei

Motorcycles have RFID tag.

Specific car (assuming Taxi) AR Retear

bridges RFID to V2X. m/ + "0.
Other cars will be ®
notified existence .d. % ‘ [ ]
of motorcycles by d () () ove
e

V2X communication.

3-1-4 P& e A S &5 -2

LUE 3-1-5 Rl » & 5w (Vehicle 2)REATIS LIAC/AHEES - $iEA 1
i 4 )<= (Vehicle 1)K - BG1& 75 3CF 1 it e (Motoreycle) - HERI1H 4R
# Vehicle 1 $5(1: » 67578 L H1% 2 Motorcycle » 417/= 185 HE = ¥ [=) Vehicle
1 SERCEEEHR AT RE Rl & BLH % 2 Motorcycle #5451 - A ZARRIETEL
SETR Y Gl KRR IVERR SRR DI R AT RS fEkE -

Scenario Description :

Vehicle2 is about to turn left in an intersection Motorcycle
and Motorcycle is coming into intersection.

It 1s difficult for Vehicle2 to notice coming of iRFID
Motorcycle because it is hidden behind J
Vechcelel.

ITS system should help detecting existence

of Motorcyele and notifying it to other vehicles. /— Vehiclel
) REID + V2X

O Equipment : RFID Tag/Reader, V2X terminal
O Motoreyele Speed : 30 kinv/h < e,

P34

O Alarm Timing : 3s before collision would happen

(Complement) A )
In this scenario. Vehiclel has RFID+V2X.

While another vehicles near the intersection can take VX
the same role

Vehicle2

3-1-5 BELIVBAEZEEMN K & E R EE
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AIBTHAT - AR s A BRIt - AEEE BRI CE R 33 X BT (R
HRERDN) o GFEHREEIRE R B MR - B HIE A FR
F3C5ElE > A CMS Btz fitan HoAh i - 41l 3-1-6 - BB EAE
3-1-7 Kt 3-1-8 » BRMEEE ST » MW SCF R > Al R R AT T
AR - 5610 CCTV #ER - RATR A H R AR A EREEZ
TH-

System Architecture

4. Big Data Analysis System

z Sﬁr\‘lzl\‘ftepflilllﬁlg(rz?:gl)\/er * Multiple Data Fusion )
«  WiFi station - Traffic Information Analysis
. Radar » Performance Analysis

+ LED CMS signage

[ gmera Active RFID notice

-(Intelligent decision device) s . 1 Smart Tag (OBU)
Active RFID transmitter
GPS
G-Sensor
3.Intelligent Analysis & Compact size to fit
Warning module scooter storage

- Sensor data fusion
and analysis
* Control warning data

CMS Display

13




System
Overview

System
Overview

>>Dual mode vehicle detection by RFID

and Radar

>>LED CMS displays warning message or
the traffic situation ahead

>>WiFi connectivity enables pillars to
work as a group

& 3-1-8 7RoMe AN F EiRiEE

=~ EiliSwh

FEEWUSIT 5 HEAEZATIE - DU ST T -
(—) BE=HEETL (Testing and Research of Autonomous and Connected
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Vehicle Deployment on Public Roads)
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(=) Frhmsfz = glll4R 0, (Singapore Bus Training and Evaluation Center)
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(ITS) Operations Control Cebter (OCC) and Singapore Mobility Gallery)
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1998-2006 2007-2019

Area Traffic CTE Tunnel ITS Evolution - Ops Expansion -
Control Room Control Room EMAS, GLIDE, J-Eyes &  EMAS Arterial, EMAS Enhancement
i-transport Fort Canning, Woodsville and
Sentosa Gateway Tunnels
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2. {EREH]
1) ETUE
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FinsAE 1975 T O FREEGWE 3-2-18) » 5 1998 4F
ERP(Electronic Road Pricing » HU157& ETC) .48 4% » FRE] A EEERK
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A o A LA BRET$% - 559 MR B GRfr DS B IS 2 Pa e AR > A2 B
Z) QA AR DT 2ATHE - BRIEEZ S0 » MR @A R R iR R E =
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R Canal Rd

A1l
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3-2-20 HFRURER
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GM-+: GREEN MAN+

* Provides more green man time (3 to 13 seconds) for elderly ar
with disabilities to cross the road

* To date, 1000 pedestrian crossings have been equipped with
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V2X APPLICATIONS N

Do Not Pass Warning

Vulnerable Road User Left Turn Assistant Rock Falling Warning Speed Limit Warning Congestion Warning
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= iy IE' - (r £
= g { (d EGW; Edge Gateway
f - ICGW, In-Car Gateway
[~ OBU On-Board Unit
RSU Road Side Unit
) ..

f=—t—

3-3-3 EFrHEIFAE-2

Traffic control center

Generates a request for signal

Emergency vehicle
traveling

Roadside
wireless unit

communication)
PR Preemptive control

tlm approach of cy vehicle

Traffic signal

Recognlzes the approach of emergency vehicle
HMI image sample

3-3-4 BRMPHEIFEAUH-3
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- Motorcycle
Detection
on road ahead

Pedestrian
Detection Pedestrian
by vehicle turning Detection

at intersection by roadside unit

3-3-5 E 5 EIEAUR-4

Vehicle-to-vehicle
communication S
system

Provides information
on vehicles and other abjects
in blind spot or other locations

not visible to driver
‘ ‘
i

RO cquipment

-Vehicle-to-infrastructure
communication
system
Provides Information
on traffic lights, road restrictions,
pedestrians on road,
including In locatlons
not visible to driver

3-3-6 H oM EIEAUR-5

ETC service and ETC2.0 service provide traffic information and other driving safety assistance
information. New services are also in the planning stage.

Ticket Left lans shead
Information restrictet! due
to fallen objects,
Pass with carel
ETC service Evolution of new services ETC2.0 service
Congestion relief at toll booths Parking fee settlement service and ITS spots provide VICS information

drive-through type fee settlement service ~ @bout upcoming traffic congestion
or safety hazards,

and IP connecticn information

3-3-7 BRMHE(FAUH-6
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Right-turn Collision Prevention

Providing voice messages or images to wam the driver
based on oncoming vehicles information supports
avoidance of collision when turning right at intersections

Signal Recognition Enhancement System

Providing voice messages or images to warn the driver
based on signal information supports avoidance of based on pedestrian information supports avoidance of

missing red light signal

Signal Change Starting

L

Providing information on how much time remains
before the signal change supports avoidance of
jump-start or collisions

Right-tum Crossing Pedestrian Recognition Enhancement System
| AVANN

y74 I o
£

t

Providing voice messages or images to warn the driver

failure to be aware of pedestrians crossing the road

[ 3-3-8 Sl s (A7

Left-turn crossing pedestrian recognition
enhancement system

Right-turn collision prevention system

Right-turn crossing pedestrlan recognition enhancement system

Wailing flime
P

[ 3-3-9 &SP (AN -8
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@@  va ) @ vy D)

Confirmed an approx.
40% reduction effect for
right=turn collision accidents.

@ Red Light Caution @ Signal Change Advisory

Confirmed an approx.
8% reduction in
transportation time.

Since 2019

[ 3-3-10 £ 5¢ e 4 {E 2R -9

B Automated Driving Scenarios Using V2X

fé v ETC2.0 expansion
ITS Connect expansion
o B Loy Merging support
o

(Tokyo Expressway)

Ascertains main lane traffic conditions via V21
and adjusts speed accordingly in access lane.

Going through a signalized
intersection (Waterfront Subcenter)

Reliable signal recognition with V2l and an
autonomous camera,

-

Haneda Line
Route

Public transport signal priority
control (Haneda)

A bus approaching an intersection uses V2|
to request signal priority control.

Ascertains the signal change timing via V2] to
stop smoothly when a signal changes to red.

Requests green light extension
to pass through the intersection.

3-3-11 S5 EAUH-10
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cosng (N sweana [ S20 e,
congestion secure travel communities

Connected Automated driving &
Maa$S

PTPS
(Public Transportation

Priority Systems) T CONNECT
HELP i beacon
(Emergency Notification H i V2I, V2V Cooperative
Systems) " H H Systems(760MHz)

FAST i = >
[(Fut Emergency Pmmmlon} : B 5 > H m
Systems) H d

DSSS
(Driving Safety

Smart Mobility City

Support Systems)
"\ S
-
(Vehicle Information and ITS spot
C: System) T
1996 1998 2001 2009 2011 2015 2020 and after )
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