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S.K. Jason Chang
Professor, National Taiwan University

Board Member, ITS World Congress
skchang@ntu.edu.tw

Nov 30, 2020


mailto:skchang@ntu.edu.tw

Preparing for Era of COVID-2X

Expert Group for Frosting Digital
Transformation

Clear Strategies for Achieving Sustainable
Goals

Need to Evaluate:

Life Style and Mobility Needs

- Role of Active Mobility and Public
Transport

- Work Home and Logistics: Shared
Offices

- Education: On-Line vs. In-Person
- Int’ | Travels and Facilities

- Road Safety: Embracing System
Accountability vs. Touting Individual
Responsibility

-Re-dacian of Oiir Worlke Tranenart

« Ambient Seismic Noise: -30%~50%
« Traffic Jam: -90% India; -70% NYC
« Air Quality: +60%

« Road Safety: ++?%

R e e - - -




» Impacts of COVID-19

1. Freeway (2020)

Compared to 2019.01~06 +0.69%
Compared to 2019.07~09 +4.24%
2 T I I M

. lalpel Metro
Compared to 2019.01~06 -36.4%
Compared to 2019.07~09 -14.2%

. High Speed Rai
Compared to 2019.01~06 -25.2%
Compared to 2019.07~09 -7.1%

4. Logistics

Uber Eats Compared to 2019.07~09 +135%
Delivery Platform Compared to 2019.01~03 +400%

5. Aviation o

Domestic
Compared to 2019.01~06 -69.3% -43.7%
Compared to 2019.07~09 -98.2% +20.3%

e: National Freeway Bureau, Taipei City Big Data, Taiwan High Speed Rail Corp., Civil Aviation Administration MOTC, Technews



Agenda

« Taiwan ITS National Plan and Achievements

« Smart Cities and Future Mobility

« Transportation Technologies: Trends and Development
« ITS for Sustainability

« Concluding Remarks




Taiwan and ITS Devel

e Taiwan: 36,000 km?, Populatlon 23. 6 mi
Car- 8.1 mi, Motorcycle- 13.8 mi

* Freeway Network: 1,000 Km MLFF Distance-
Based Charge System (e-Tag ETC )

/ fznghg * 16 Traffic Management/Information Centers
Chiey * Smart Card Issued: 85 mi >> Mobile
Tainan Payment...
2 koo - GPS Bus: 100%; e-Tag Car: 94%; e-
S ini B Payment: 93% (Public Transport) ; i1-Taxi:

© Planned

High Speed Rail: the 757
journey b/w Taipei and * Public Transport Information Platform (PTX -

i/ 1. * A~/ Al N AN TNV


http://upload.wikimedia.org/wikipedia/commons/e/e1/TaiwanHighSpeedRail_Route_en.gif

National I S Plan National ITS Plan

2017~2020 2021~2024
Goal: Safe, Smooth, Goal: Safe, Efficient and
Seamless, Shared, and People Centered ITS
Sustainable 1. Big Data for Innovative
1. Smart Safety Services
2. ITS for Rural Areas 2. ITS for Sustainable and
3. Connected and Automated Inclusive Mobility

Vehicles 3. Digital Infrastructure and

4. MaaS and On-Demand Services Smart Road Network
5. Smart Integrated Corridor 4. glelanarisczgd On-Demand
6. R&D -

— + Public Transport Enhancement Prograrﬁ 2009~ Mobilityand 5G

'_FFI'IWWI_IU_




Board of Transportation Sdence &
Technology Industry, MOT

?””Eﬁkﬁ BESY = xestim @

1. Intelligent Electric Motorcycle BEEERRE p
2. Railways Industry ,_H_%D_t }ﬁ@% - @
3. Big Transportation Data e @@ ¢
4. Intelligent Electric Bus —
5. Intelligent Services of Harbor and Airport S i
6. Drone Technology P
7
8
9
1

Smart Freight and Logistics

Intelligent Public Transportation Services

Test Fields for 5G and Intelligent Transportation
0. Bicycle and Tourism +2




ITS Market Value

Telematics and Connected Vehicle: $600B 2020
Mobility as a Service: $230B 2025/ $1,500B 2030
Autonomous Vehicles: $6.7T 2035 (RoboTaxi $20B)
Al: $3.5~$5.8T s

Top 5 Impacts -

Transport
and logistics

ublic and

I _ - ___Consumer - )
Heailth -care systems ackaged goods _Automotiv e
- ra Ve 300 and services Banking P i assembly
lllllllllllllllllllll 5 : High tech
- —Basic m aterials
200  Semiconducto rs B i o o
ttttttttttt +—Oil and gas
[ ] n Telecommunications_ ba -Chemicals
- ra S 30 rt & LO I Stl CS . aee " Phamaceuticals “Media and
I I I B and defense and medical products entertainment
0 20 25 30 35 40 45 50 55 60
R t O I Al impact as % of total impact derived from analytics

- Automotive & Assembly
- High Tech

Sources: MIC 111, BIS Research, KPMG, MaaS-Global, McKinsey, ITS AM, Chang (2018), Grand View Research, Big Data Value



JAL Group Completes
Successful UAV Trial

By Ryan Finn - April 7, 2020




A: Automated Vehicles + Autonomous Mobility
C: Connected V.I.P + Cloud
E: Electrified Vehicles

If
I
0
2
)
0

S: Shared Mobili
WY G PR s

\.¥
e\ - L

/).

iy —_—




> Trends on ITS/Transportation
Technology Development

+ Systems
Smart Cities, TOD + Al (Travel, Logistics, Retails), Inclusive Mobility and Active Mobility for Ageing Society
Safety and Human Right (vision zero)
Digital Infrastructures (BIM, IIM, HD Map, ....)
Security and Cyber Security (for passengers, operators and systems...)
On-Demand Services and MaaS

smartraring ANCl. Car parks transformed for ride hailing fleets...

Smart Corridor and Traffic Management

Smart Railways (Technologies for increasing carrying capacity, service quality and O&M capability)
Blockchain and Multi-media Payment Systems

OEM s selling Vehicles & Products ++ Services (Mobility)

Vehicle Electrification (Drivetrain Technology)




Trends on ITS/Transportation
Technology Development

« Technologies

« Big Data, Al, 10T, 5G, Mobile Broad Band, Positioning...
« Smart Phone (and related Devices)

« Al and Edge Computing

« Data Analytics

+ Spatial Information Sciences (Geo-Info.)

« Crowd Sourcing and Fusion with Dynamic Data

| R -
« Autonomous Vehicle and Drone related ° °
- Technologies of Communication and Connectivity: Cellular V2X_V.I.P and Networks D I g Ita I

Tsunami has

BIG impacts on
Transport
Sector: Industry,
Services and
Ecosystem




} Smart Cities

o China: 300 Smart Cities np.ggﬁ?ﬁﬁﬁ \ Smart Community Alliance :: ay
 The Kingdom of Saudi - Al - o
Arabia: quwlfdge Iz;‘;%mz%%:gg
Economic Cities” and Smart |
Cities
 India: 100 Smart Cities Smart

« EU: Smart City Initiatives o -
2010~2020 Medical

City Service Development
Kit
« Japan: e-Car + Smart Grid +
ITS
« Amsterdam Smart City

« Thailand: From 30 to 100 CeVEiTEl e
Smart Cities by 2022

- T tvar~see Cooamnud Vil lacnAaes




European Initiative on Smart Cities

2010~2020

Strateqgic objective

ESWMRIEER | BAEMEET=ME TR TR RUEERETRIURE -
o] PUREF EmBHEMNEALE SE - A st =R EA R L SEIVEE
T <A £ BROM 3L T 28 [ (B A oK AB RU PR 2R

To demonstrate the feasibility of rapidly progressing towards our
energy and climate objectives at a local level while proving to citizens
that their quality of life and local economies can be improved through
investments in enerqgy efficiency and reduction of carbon emissions.
This Initiative will foster the dissemination throughout Europe of the
most efficient models and strategies to progress towards a low carbon

future.




Taiwan Smart Cities

2016 ICF TOP 7 New Taipei City

2016 ICF Smart 21 Taitung County g ,
2018 Top 7 . 9

nTaipeiC '
‘< > Lienchiang n ‘Taoyuan s

AR g 7 County _ ‘
2016 ICF TOP 7 Hsinchu County e e bf"“ ‘ g;l‘,?,‘{,', s
. . V B rainan :
2016 ICF Smart 21 Taoyuan City n ity
e aohsiung
o c ity 97‘
2016 ICF Smart 21 Kaohsiung City
f 'Pingtung 2

County

) ey
( ) _ﬂichung City
\ ' D unghué '

2 LIty Nantou

" Hualien

Yunlin Y County County

Taitung _
Countyn

2017 Top 21 Taoyuan
Keelung, Yilan, Chidyi 2019:

(

Taoyuan, Chiayi, Tainan Taoyuan TOP

—\IIA—\

p County - County:New Talpel
Hsinchu S Clty ¥
sinchu’ S
Q J Kinmen / “County .

| j i

\ J
( N
\& )
@ A
- J
( N
\& J

2012 ICF TOP 7 Taichung City

2012 ICF Smart 21 New Taipei City

* X%II

~

N\

N\

-

.3 3

Resource:
Intelligent Community
Forum (ICF)
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Big Loss: Road Safety (3.172%GDP),
Congestion (4.5%), Environment and Public

Real Challenges!




In the past 10 years...
- EBj{fi5ET-Fatality: > 35,000 A (Railway 500A)
BifZ{§Injury: > 3,000,000 (Railway 300A)
Bif&E{SSerious Injury: > 400,000A
&iEiE5%<Economic Loss: > USD15 Bi. /Yr
(3.172% GDP SHEiEiEIREEEH)

2018: FH8 AEIFEL- Daily fatality, 1,100%{SInjury, 100
EfSSerious Injury

E-SEMBEHigh Risk Group: 2 ZRGRE!
(1)  15~24EFIREA (BiH6 2 FEHEBERTI L)

(2) 65LlESEE (BT &EE35%) BRIAGE | 3B - PiS - MS - B - it - S5 RS




Future Mobility Goal: Safe, Smooth,

Seamless, j

The mobility systems of Shared, and Sustainable
tomorrow should be Safe, ; P

Intermodal, Customized,
Convenient, & Connected:

and encouraging more
sustainable modes of
transport (public transport,
cycling, walking)

while integrating new mobility
solutions and autonomous

Public Transport + Active Mobility
+ Shared Mobility = s S
New Energy (Electric, Bio, ...) D e sl

Source: Gary Kavanagh




The Future of Mobility is Digital...

Data is the Key for Digital World

knowledge

: Very Basic 0% ol
Information S I, _?LE
Knowledge 251 RPN s
Insight sght ‘j%:,m

iIsdom ‘%EEE' 2’%};
& Impacts... (N

Service Quality, Operation Productivity,
Decision Making and Economy



Wide Range Data Coverage PTX>> TDX

e Gl = e e =1
- Ar

“rery | aifie | others

Static Data : Static Data : Static Data : Static Data : Static Data : Tourism Data .
* Authority * Route * Airport * Operator * VD * Scenic Spot
* Route e Station o Airline * Port « AVI/ AVI Pair * Restaurant
* Stop ° Trip * International * Route o C™MS : Q;tf/:t
e Station e ODFare Schedule : ge_rllerglrs]cr;e?ule Dy%a%gflce[}aaéPalr Bike Sorac y
~* Schedule * Mode Transfer * Domestic ) Raly FC eaule e VD « Bike Station
: ODFare ; D|satt>[.%|.t%e ,,,,,,,,, Schedule | |2 + 9.‘.*.?.‘?.'-.-?‘.5‘.’-. ............... .« CCTV «_Bike Availability
VR Data | Vnasie R . A . ‘Dyvesselsy - . CMs
* Estimate Time | * Estimate Time Dynahl¢Bita : Dynamic Data - oy Weather Data :
« GPS * Delay * FIDS * Estimate Time - Weather Forecast
- Alert - Alert " Metar ©Alert Parkifi@éinfo Data PM2.5 Data :
City Bus Intercity 5 Css Taoyuan Ferry .Blue Isla'nd Section Data * Station PSI (AQl)
Sus Airport Highway | Ship e Seetion——— Lo Station PM2.5

A
\ 4
A
v

2015~2018 2019~

‘ For National Maas...



Intelligent Transportation for Safety

BIG Data from Connected Vehicles and Al Applications can enhance Transport Safety

MOTC and 2019 ADAS Regulations for Road Safety:

- VSF (EERIZEMEFVESI T8

+ AEBS (ZX=HE B 247)
+ LWDS (BEEmBtEHEIER

ADAS:#Z LI REE

2) -

)

. ADAS
¥5FESA % (Head Up Display)

iR % $ (Night Vision System)

§ o Qf

{HBEE S ERFAM (Lane Departure Waming System)
S E5{58) F 4% (Blind Spot Detection System)

o - SOEHBIR|RR#H

(Pedestrian Detection)

BB ERAZREE (TPMS)

£ 5B HIFMT (Sability Control System )

#t (Pre Craoh System)

SIES 3k (Traffic Sign/ Signal Recognition)
##% (Adaptive Front/lighting System)

e
iiE
BRI =S R

BT SR R R AR
(Rear Crash Collision Warning System)
E=E8HEHFAME (Parking Aid System)

AHEFRARB Y FAXYE - ERRREER

T

BAE
(ADlAS)
* me I
+ &R — == E3

22ENIT 5
i B 22 B SRt ]
| |

v
DB
RAZZE

SEMN
N



Autonomous Vehicles

Development in Taiwan
-

ps for 4,000

- g - <>
4 9 =

Taoyuan City: 40 Day Operation of 660 round tr|
passengers



International Readiness on AV
IS

> Based on

Policy and Legislation,
o010 Technology & Innovation,
ALTONOMOLS Infrastructure, and
VENICIES Consumer Acceptance

RBACINESS (KPMG , 2018, 2019)

» Top Countries (2018)

The Netherlands, Singapore, USA, Sweden,
UK, Germany, Canada, UAE

= L S > Top Countries (2019)

The Netherlands, Singapore, Norway, USA,
*2019: F|ve more countries being includedSweden, Finland, UK, Germany, UAE

Source: Jason Chang (2019) and KPMG AV Readiness Index (2013) Top Countnes (2020)
Taiwan: 10~12 (Chang, 2019)

—



Challenges and Opportunities of
Autonomous Vehicles

e Shared Autonomous Vehicles

* Driverless Bus & Autonomous BRT

* AV for Smart Freight/ Public Utility Vehicles
 HD Map/ Digital Infrastructure

* Mixed Traffic Flow Analysis & Simulation

 ACE Research Center: R&D&P for Automated, Connected,
Electric Vehicles

* Al, Detection, and Control Technologies for Safer Vehicles and
Streets NOW




Driverless Bus Trials
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. ABaa$: Autonomous
Bus Rapid Transit
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Mobility as a Service (MaaS) in

Tawvan. Talpel and Ka

d master trave

Maa$

Mana

SiU
serwcerga a digital

interface (e.g. App), which meets the needs of each
consumer on mobility

2. To solve the problem of the gap and service shortage of

MEH
Taa$S
laaS

2S.

Transport Journey
Planner
Bundle package,
Monthly ticket

(T
(T

OV I —Em N W-AVA =

—

T&rt

nerators

Infrastructure

i

Mobility Services Provider

3

o .r'"" For: Mob €, =)

Service for Door to Door
Travel

Booking, bill
User preference
analyze and learning




ALL PASS TICKET

= ZILESHITIRTE NT$1, 280
Mobility as a Service, Maaogﬁggg

« $28.88 = Bus + Metro + Public Bike
. $48.88 = Bus + Metro + Public Bike + 66 km T<

8 km e-ScooterSharing

8 km e-ScooterSharing + 88km CarSharing

368 .88 = Bus + Metro + Public Bike + 66 km TaX| +
88.88 = Bus + Metro + Public Bike + 88 km Taxi +

108.88 = Bus + Metro + Public Bike + 88 km Taxi +
8 km e- ScooterSharmg + 88 km CarSharing + 4

4/16 Ratems wETvean

High Speed Ralil Travels (or 9 Freeway Bus Travels)




ITSforSustalnabIe Mobility
Also for next step of MaaS

J¢§§E 3G 15:18 [( O SHTRIG MBS ...\
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The Shortest Path for ODs based on
Historical or Real Time Information

1. Travel Time:

32 MINs + 2 MIN WALK
Parking Lot:

A12 $4/hr

2. Travel Time:

28 MINs + 6 MIN WALK
Parking Lot:

B10 $3/hr




We have other smart choices
with TS technologes

Y

TRIP PLANTRAVEL TIME PREDICTION
THETRIP-PLAN-S BEING-PROCESSED...

EEESEEEEEEEEEEE
1. LRT 30 MINS + 9 MINS Walk
2. BUS 35 MINS + 4 MINs Walk

3. AUTO 30 MINS + 6 MINS Parking
4. Car Pool 28 MINS + 7 MINS Wait




95

OR you may select a taxi

‘Web Taxi or Goud Tax......

REESLFERF : 35 E/NEH
STERARR o W W W oy
¥ o]IEIERFRS : 355

@L"R

f—ﬁﬁ‘cﬁ— B R—

=00s - ﬁﬁt&iﬂtl?ﬂﬁ?ﬁzi@l?ﬂﬁﬂ RETERfT 7 :

« 2 MINS Arrival
Fare $12
« 28 MINs
==, * EXcellent




NO, | would like to have my car!

m—nE=wn—dE el s eae | wRwE |

Al V

YES ° NO

You will consume
$1.5 gas and have
GHG emission 2.2




Have a Safe and Green Joumey

Still Car?
ves! NO
A o Pay $12 Eco-

Charge and Have a
|safe & Green




OR | have changed my mind...

Still Car?
YES NO

Great! Have a
discount:
40% for Public
Transport

_CE fAr Dithlirc Rilka



Intelligent Transport for Sustainability

» Smart Choice for Travel (Commuting & Others) T o —

Fm RN < -
* Travelers make the best choices on departure times, PP e
modes, routes, and destination with tl?e real time and ,/7 ~ * \"‘\

Intermodal information as well as appropriate eriitisi S,
tax/pricing schemes. -5 SRTRE

« Research, Development and Planning Subjects:

* Full trlig cost, External effects, Behavior change, Connected
V.I.P,, Business model of MaaS, Big transport data and
analytics, Ticketing and Pricing, Telematics...

IEZEER S

e S s

PSE =PI
2t ER

2= ¥ - @I

o > €P D @ s

o FP¥ mirers s rOGRSSE  SEERENET  FRaUMSES



Conduding Remarks

 Advanced Technologies for Sustainable Mobility and Smart
Cities: Quality of Life and Economy Growth

« Safe Environment for Youth and for Ageing Society

- Legal & Institutional Settlements for Innovative Mobility
Solutions

 Taipel MaaS and National Maa$S

 Public Transport + Active Mobility + Shared Mobility

« TDM / Pull + Push (Management on Cars and Motorcycles)
« Smart Logistics

- Interdisciplinary and Capacity Building in Digital
Transformation

 International Collaborations and Global Value Chains

~mnNElE <€ = § gpme 1 1 €& o~ 1! 2 g . CT "




Thanks

K b S.K. Jason Chang

Lomia” wee  Skchang@ ntu.edu.tw
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