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T Connected Autonomous Driving Vehicle Solution

TesPaT)

11 EEERE

WL/H 1

consumes @ lot of human rassurces and s time-wasting. and can’ !

i s DQueueing Length
0 Approach Delay
/uuﬂdyzhiwml'wyummomdﬂnlﬂpoﬂ 3

A_Airport traffic detection.
We ton know the instantonsaus. raffic flow by
satting up detectors o both snds of the airport.
B Entry stop zone violation detection
4 n
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ohsiung, Taiwan.

Maa$ project in Ka
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MEEAENIRRES | FE e
INSTITUTE FOR INFORMATION wDJLETRV EZ }% A ﬁgﬂl I ¥ %ﬁ =

INSTITUTE FOR INFORMATION INDUSTRY §

(7“\‘-‘ Autonomous Driving
w Sensing System

© Formosa Datasst for Autanomous Driving
@ Semi-automatic Annotation Platform
) image Recognition Engine for Autanomous Driving

LULE L LT
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INSTITUTE FOR INFORMATION INDUSTRY

© Image Recognition Engine for Autonomous Driving ’@

- Adaptive capability in the
specific environment for
bike / scoater / bicycle /
pedestrian / vendor in Taiwan

= High recognition rate and
reliability in complex driving

Asian countries
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W
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INSTITUTE FOR INFORMATION INDUSTRY

Detecting vehicles, pedestrians
and traffic objects i various

environments (such as low light
source and overlapped objects)

Engine for Drivin i
. T
Ready for mixed traffic flows

of motorbike / scooter

bicycle | pedestrian / vendor in
Taiwan

FEEE KB
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(—) EER4ERE B){LAYESH (Intelligent, Connected &

Automated Vehicles)

1996 F-~2001 A FEAT A 40T DA RE B SRR  BRao U I E i
51> 2001 = 2 2020 =2 1% LA ER AL 38 g Ko o IR 5 B £ > /2 MaaS(Mobility as
a Service) » fE—{EAEEE G IRGHVHIS - BO AR R ERE B H UG (TS
World Congress)& i EHfiI8 H 2 — - MaaS (Y5 55 FRAL T UFH A% L
SRR - Al — (L B AT A B A R S AR -
FISERATIBARTS » RIS FHE I T Rl HE A s 8 R S s

Expansion of |

Safe and
secure travel

Connected

20 ITS siERE Gk EE R

16



- i
VZVB -Ihlk

Va2l
v-nu--m-mmmMr s .’ '
a.g., traffic signal timing

V2P

Vehicle-to-pedestrian

©.g.. safety aleris to pedestrians, Iw
V2N

Vehicle-to-network
.9, real-time iraffie/routing, oloud

.

Enhanced range and rellability'for dlrec ~ o
communication without network assistance

= 21

C-V2X

Establishes the fou
safety use cases an(
5G NR C-V2X evolu
autonomous vehicl

Release 14 C-V2X
completed in 2017

Broad industry sup
@ Global trials started

Our 1st announced
product ln Septern

T53.0 . o
Cooperative traffic systems
A
) « Connectad vehicles
+ Vehicle-to-everything V2X)
Bl
== Roadside traffic systems
+ Traffic detection
T51.0 + Video surveillance
+  Electronic toll collection
+ e
IT52.0
Physical road infrastructure
+ Bridges
+ Tunngls
y + Restareas
v v Ec
753.0 ]

Qur Nokia promise

Flexibility for the future.
Critical communications for C-TS

+ Cooperative roadside services
+ Distributed computing
+ Vehicle / rozdside system integration

Efficiency today.

Critical communications for ITS

+ Converged network architecture
+ End-to-end quality of service
+ Smooth migration for legacy systems

Availability anytime.

0T for roadways

+ Predictive analytics

+ Remote asset management
+ oT framework

= 22
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1.V2V(Vehicle-to-Vehicle) B k2 B B B 6] - [ (R RERY 22 2 247 -
2.V2I(Vehicle-to-Infrastructure) 5 Hbie B ¥ 52 2 {5 57 AV R S IE
3..V2P(Vehicle-to-Pedestrian) B MHE HERET A SIS B 20 2 Bt ©
4.V2N(Vehicle-to-Network) E5 b e i ] RIS/ R 1 R SRR AR TS -
5.C-V2X(Cellular- Vehicle-to-Everything)£% 5G ZiEE SRS AT A TE H A& -

() EEEH 24082 (Smart transportation

System Communication Architecture)

Roadside and on-road equipment

Surveillance camera
Variable message sign (VM3] @

Laser scanner

Conceptual network architecture of Nokia solutions for roadways

Backbone

Access ‘ Edge ‘

Applications

Traffic
management

18

Ethemet  Optical ~Microwave Roadside Electronic toll
/1P LAN cloud* collection [ETC)
Road weather station - -
Vehicle-to-everything* =
Weight-in-maotion sensor )
((e) Edge Computing Tunnel
Roadside telephone vzx management
Wireless access® Optical ~ Microwave
ANPR camera _ Transport  Transport
®) -
(I‘I ") ;/‘rf Emergency
Roadside unit (RSU) roadside call
LTE Vii-F system [ERCS)
Connected vehicle
Connected roadwarker Vehicle-to-
everything (V2X)*
Traveler with smartphone Network security ‘
!
= LS FA= =y 8 pais! 1:% —
23 BomEfRBHEAREETR
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From highways to smart roads - making ‘Vision Zero' a reality
Road operators are turning to next generation systems

First traffic systems Advanced traffic systems Next generation intelligent traffic systems

+ Loose integration of applications + Application promotion driven by data + Systematic and self-regulating traffic
+ Partly, sharing of roadside infrastructure  + Tight integration of applications optimization
for multiple applications + Multi-purpose roadside systems + Single, deeply integrated architecture

+ Cooperative traffic systems
+ Smart infrastructure monitoring

25 EERARHEL R A E A
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26 PHTTHEENE

Sensor for

SI E M EN S o - ¥ truck detection
rhrk"i&{“ru& NEW: Truck parking solution

Sensorequiped pole

for environmental data Outstation

Weather sensors

Overhead detector
(NEW: multi-lane radar)

Substation Traffic management center
Hard shoulder

release =
f Fast Lane / Road Pricing
Enforcement:
Section speed control
Brightness
sensor II Outstation Traffic Simulation & Prediciton

T / Intelligent Traffic Systems
Induction loops Interu rban

27 PP EE AR
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SIEMENS

Overview ITS tunnel business goneity for e

Tunnel management - road tunnel value chain and components

Material

Services @
Lighting Environmental

- monitoring
- \E\ﬂ T S 2 S Ventilation
T 883 f 3 §§:iz b o§ oS¢
mn W ST 9 £ @ 0° 1 S & o
g5 g o ESg> ERNC - —
w 20 = ] T = B4 ‘
8 Bzt 9 38> & 08 £z >
2 H 2 ':;n 1% i z
T E K = Fire detection
c ] a
] [i4 \
c < \
2 £ Pa, |
< w emergency phones,
(1] fire fighting
[}
14
ITS core competences
* Cenfral system (can be traffic only, or infs d M&E & traffic m
» Field equipment (detectors & signs etc )
* PM, design, system integration, engineering, commissioning
= NN 271 N
28  PHPTTREESE SR AR
Integrated tunnel management system Ingemity for e

Ventilation

Lighting

Fire Detection

CO, Visibility
6 ‘
l CcCTV

Power Distribution

3T ——

Emergency Call System

L

Traffic Detection

International Tunnel Control Center (ITCC) [[5

| | — 1

Speakers Tunnel Radio System  Traffic Control

» 7

29 RBEMIEEH A
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Sitraffic ESCoS - CMS
What are Car2x Use Cases in the area of motorways?

SIEMENS
lingemaity for Ufe

1 Electronic brake light in case of emergency
2 Approaching rescue vehicle

3 Slow or standing vehicle

4 Warning of traffic jams

Traffic Management System — /
SCALA Conduct+/ITCC CMS / d 5

Warning of place of risk

6 Construction site warning

T Weather conditions

8 Sign display in the vehicle

9  Speed limit display in the vehicle

10 Traffic information and intelligent routing

11 Cooperative waming of collision risk

12 Wrong-way driver

30 SRR Car to everything

Siemens Tunnel App

Advanced Emergency Evacuate Application and SDK SIEMENS

Ingeniy for e

EMERGENCY TUNNEL
EVACUATE

Effected Area
1670 meters

EMERGENCY TUNNEL
EVACUATE

Regular Traffic Information

- 105 and Android Application

+ Emergancy warning Alert in Tunnal

Exit1

+ User exactly posttion in tunnel

- SDK lorAL!m-onl\es a?p\lcanons FIRE ALARM 1 .+ User localion based alert 250 e + Effected areas

+ Local Traffie nformation USE EXIT1 - Emergency types and detalls  Emengency Exts

+ Tunnel Emergency information - User direction and quide

Your Position
© Tenp et imin cLckROR YO Move to cirection
Qe tomin FoSMoN
0 Aot 32min . E;f.ec(-z‘dldsvez
SIEMENS
SIEMENS K_j ey u SIEMENS
Inonit e ey ey

31 SRR SR E N
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PLEASE PRESENT QR TICKET OR
'SMART CARD AT THE SCANNER BELOW.

Tap Your Card or Scan
Your QR Ticket

35 EERERIR AL
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PROMOTING INNOVATIVE MOBILITY SERVICE

~5X\ SINGAPORE
g 2019

" 26" ITS World Congress
21-25 October

Smart Mobility,
Empowering Cities

Co—husmed by

www.itsworldcongress2019.com | H#ITSWC19 & T ITSEAMERIC/\ Elﬁlﬂﬂ

2019

26" 1TS World Congress
21-25 October

Promoting Innovative Mobility Service

Dr. Mu-Han Wang

Department of Science & Technology Advisors,
Ministry of Transportation and Communications,
Chinese-Taipei
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Al & loT (AIOT)

Big Data

Cloud computing
Autonomous vehicle
Edge computing

5G deployment

Maa$S Service Concept in Chinese Taipei

Transport Network Optimization lourney Planner

Provide multiple PO selections, local
recommendations and the mast optimal route ta
transfer the planner,

Salve the problems of “transfer gap"
and "insufficient service” between
destinations.

Personal Secretary

Work as your “life & demand-

I\ responsive” secretary with dynamic
event and LBS-based info push
notification.

User Behavior Learning Mechanism
Provide tallored solutions through
customers” behavior and preference
learning.

Incentive-triggered Behavior Change
Conditional incentives to stimulate
behavior change, incl. changes of vehicle,
time & destination selection .

Travel Condition Assessment
Offer travel suggestions (vehicle,
route, depart time) based on real-
time traffic & weather info.

EC Platform
Enjoy one-time payment for enline checkout and serve with diverse
bundle services, incl. dining, accommadation, travel, shopping and

transportation.
- — Sustainable
- - : — Business
=l ' EEE Model

== =

Stores (Suppliers)

Advertising
Management
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Why MaaS and Why Now?(1/2)

B Giving our environment a chance
« Limiting fossil fuel dependency, increasing energy efficiency

B Urbanization & Aged Population
« 70% of the population living in urban area
« 20% of them are over 65 years

B Digitization is now
« Digital transformation and personalization

B Resource is not unlimited
« Better usage of existing capacity, not asking more

Why MaaS and Why Now?(2/2)

B Overcome the shortcomings of public transportation (PT)
» Providing better service for all kinds of customers
«» Balancing the needs of passengers and service providers
» Providing feasible alternatives to car depended trips and car ownership

B New habit formation is crucial for success
« |tis always not easy for people to change their old habits, unless they are
affordable, favorable and necessary

Maa$ is only for public transportation? Maa$ is only a service platform for AV?

Just Car-sharing is MaaS? ' .‘ e .

< MaaSis Just a package Program?

Maas is just a e-commerce platform? u'u'!’ '.'- N
\ Maas is just another App?
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Future Plan(1/2)

B Maa$S cannot exist without the digitization of transport services -
and digitization is without doubt the biggest challenge the

transport sector has ever faced.
B User-centric service is the key for the success of MaaS

B Transform MaaS app as

= Open platform for all services ?jb Agile

« Agile system and service development Software Development

B App users are all very picky

Seamless Better
Mobility Journey
Service Planner

Al Customer Easier ¢
Analysis aymen
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Smart Mobility,

Empowering Cities

hank you for.your time and attention.
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STRATEGIC ROADMAP FOR MAAS DEVELOPMENT IN CHINESE TAIPEI

'f -\ SINGAPORE

" 26™ITS World Congress
21-25 October

Smart Mobility,
Empowering Cities

www.itsworldcongress2019.com | #ITSWC19

2019

-~ 26" ITS World Congress
21-25 October

Strategic Roadmap for MaaS Development in
Chinese Taipei

Dr. Chien-Pang Liu

Department of Science & Technology Advisars,
Ministry of Transportation and Communications,
Chinese-Taipel
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Taipei-Yilan Maa$ Project

Ny
f o
f Orestop Integrated your 119
SEF‘UI(.‘F Service
The government -

MRT t rall
acts as enabler | Ten u‘m Bm

: m,m Qﬁﬁ sh b

Fery Taq  FdeShamng E-Bike Bicycle
Mature ICT Technology # Kaohsiung Maas Project b Meﬂ'Go

poiicy e Meyted | ML Cuoner W s

MaasS in Taiwan

l.('ﬂﬁ-'ﬂ“"*"'ﬁﬁ “ enGO
® UMAJL B e ¢MenGo (,Mem
® Serving area: including cities and ® Serving area: low public transport
counties with high and low public usage city
ransport usage m Google Joumey Planner
| | Self—de‘e‘elﬂped Multimodal Jﬂumey B Mommy Subscnp’[ion packages:
Planner four types for user choices
m Travel Condition Assessment m 20,000 members
| Personal SECFEtﬂW Monthly Plan / Price Mode Combination
® Online Payment and QR code oty Travel MR, ity Bus, Light Rl (unlmited use),
Tickets for Intercity Bus Service 1m0 [0S e e e o S0 i)
m E-commercial platform City Bus Travel
m 22,000 members LT
! City / Intercity Bus
Travel unlimited use of ity and Intercity Bus
NT.1,499 /1,299
Ferry Travel unlimited use of Ferry (for passengers and Scooter
NT. 1,800 /1,600 drivers)
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UMAJI Use Case

m Prepare the trip >  On the trip End the trip

| 'M'nmlngn & FERNGE
Facebook ———
Google BORE | BAKE
R
Validation
! gusE )
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You can use QR code
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everything
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UMAJI Service Function(1/2)

Journey Planner Mobile Secretary
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UMAJI Service Function(2/2)
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Future Plan

¢MaaS cannot exist without the digitization of transport
services — and digitization is without doubt the biggest
challenge the transport sector has ever faced.

¢ User-centric service is the key for the success of MaaS

¢ Transform UMAJI app as o % .
m Open platform for all service 3 Agile
m Agile system and service development  -* a‘m Software Development

¢ App users are all very picky i
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UMAJI Service Concept

Transport Network Optimization lourney Planner

Solve the problems of "transfer gap" Provide multiple PO selections, local
'@I recommendations and the most optimal route to

and “insufficient service” between gﬁ |
destinations. transfer the planner,

Personal Secretary
Wark as your “life & demand-
( responsive” secretary with dynamic

| event and LBS-based Info push

\Z'/ natification.
‘i | - Travel Condition Assessment

. Offer travel suggestions (vehicle,
route, depart time) based on real-
time traffic & weather info.

User Behavior Learning Mechanism

Provide tallored solutions through Ty
customers’ behavier and preference ( @ |
learning, "~ /

Incentive-triggered Behavior Change
Conditional incentives to stimulate
behavior change, incl. changes of vehicle, K
time & destination selection . -

EC Platform
Enjoy one-time payment for online checkaut and serve with diverse
bundle services, incl. dining, accommadation, travel, shopping and

transportation,
C,r,\} — Sustainable
= = = Business
1‘ D EEE Model
Platform Construction and Operation Stares (Supplers) Advertising 9

Management Management

UMAJI Vision
Complete Trips Service

Social
Carpooling
Transit-Hailing
Rural DRTS
Local-Market
Optimized Maas
I nter-City
Transport Modes

MRT First-/Last-
Mile Connection

INDUCE Behavior Engine / Micro Survey

JOURNEY Trip Planner (Multimodal)

GALAXY DataHub

ASSESS/DynusT System Modeler

TRACE Traffic Predictor + Roufing Engine
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UMAJI Future Plan : Better User Experience

Seamless Better
Mobility Journey
Service Planner

Easier
Payment
Service

Al Customer
Analysis

Complete Trip Concept
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Unmanned Vehicle Rental Service
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MACES-Future Smart Mobility

User-Centered

Integrated and Service-Oriented

MACES
Mobility as a Service

Supphy Centric Human Centilc

Autonomous
Connected
Electrification RIORONEUSY coNNECTED ELEETRIFICHTION CAR/RIDE

VEHICLES PRODUCTS SHARING

Sharing

Smart Mobility,
Empowering Cities

hank you-for your time and attention.

Dr Chien-Pang Liu
Chienpang.liu@gmail.com
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