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Plenary Session 1
Global Vision of the 22nd Century -The Roles of Asia in
the 21st Century-

Mr. Jitsuro Terashima, Chairman, Japan Research
Institute, President, Tama University

Plenary Session 2
Engineering the Future
Ms. Robin A. Kemper, ASCE President

Plenary Session 3
Building Resilient Airports in Asia
Mr. Benoit Rulleau, Corporate Executive VP and Chief
Technical Officer, Kansai Airports
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» Advanced Concept and Implementation of Seismic Design
Methods for Resilience Against Intense Earthquake
« Application of ICRT/ALI in Civil Engineering
 Applications of Geosynthetics for Various Civil Engineer-
ing Disciplines
 Bridge Design
« Civil Engineering Heritage: Preservation, Reuse and Social
Significance

Climate Change Adaptation Measures in Water-related

Issues

« Coastal Erosionin Asian Countries -Monitoring, Evaluation
and Prediction Techniques Foward Coastal Protection and
Adaptation Strategies-

» Comparative Study of Quality Infrastructure in Europe, the

United States and Asia and Civil Engineer’ s Contribution

Concrete Materials and Pavement

« Construction Engineering and Management

 Developing a More Relevant Program for Civil Engineer-
ing Education

« Development of Quality Port Infrastructure Through the
Establishment of the National Technical Regulations and
Standards

» Development of the Northern Sea Route and Its Future
Tasks

Enhancing Citizens' Understanding on Importance of

Intrastructure Based on Infrastructure Health Report
« Environmental Systems and Engineering

» Environmentally Sound Management of Construction and
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Demolition Waste (CDW): Challenges and Opportunities in

Asian Countries

 Experiences and Challenges in Construction and Manage-

ment of Underground Infrastructures

« How to Utilize Big Data for Transportation Planning and
Management

+ Hydrology, Hydraulic, and Coastal Engineering

« ICRT/AI in Civil Engineering & Construction Safety

« INFRA BIM

o Infrastructure Development and Economic Growth

e Infrastructure Planning and Management

« Innovative Construction Technologies and Management in
Infrastructure Projects

« Integrated Risk Management for Sediment Related Disas-
ters

« Introduction of Users’ Viewpoints in Post Appraisal of
ODA Infrastructure Project

« ITS-based Solutions for Urban Transportation in Asia
Pacific Countries

il B 2 » Monitoring & Large-Scale Tests in Geotechnical & Con-
struction Engineering

* Monitoring & Large-Scale Tests in Geotechnical & Con-
struction Engineering

« Productivity Improvements in the Field of Construction by
ICT

¢ Quality and Resilient Infrastructure in Asia: How Can
Investment Gap Be Bridged?

» Recent Water-Related Natural Disasters in Asian Region

 Role of Civil Engineering in Mitigation of Climate Change

* Structural Members

+ Study of Failure for Young Civil Engineers

« Sustainable and Eco-friendly Concrete by Effective Ap-
plication of Local Mineral Admixtures

+ The Keys of Success in Promoting Regional Revitalization

« Transdisciplinary Approach for Disaster Risk Reduction by
Scientific Knowledge-based Decision-Making -Four Years
of Activity of TC21 and Statement from the Members for
Future DRR-

+ Transforming Civil Engineering Education and Practice to
HHE A %

Achieve the United Nations Sustainable Development
Goals

« Water and Disasters -Toward Building Resilient Society
under Climate Change-
+ Wave and Tide Observation and Analysis

« Women in Civil Engineering
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International Viehicle Automatic: Driving) Technology Development

ES B Kang Li/ m= 4~ 2401 28 6 plskis s FrmapsrdF A mRt 73 48 L 7

v

Bon A E BRI ERERCA > RFTEHNE 1950 £ 2B B R R ENITEYKE 1A K
B2RRA R @B B S et A EREMERAN OHRAYREH 3 &AL EA R
Z RIS AR A R BER - 2H AT AR ABROABERENLELREA -2 £80ET
ERA T EEEE FRAEARGFIRER > EAEEARAERE FERTEEX R 2 ARELA
A —IRHIZI R EHERABR AR EATE? R EABRERERZRRAL YE—HR
FEAMMOHRA - AX G AN LERA K RHAEROGE T RIR  BAA 7 TR TAR R Rey 5
RABY RBEREETEEEOHEAER EmE R R AR  REEEEROEEMsHmFORZHR

o IR -

Abstract

It has been a long history to develop vehicle auto-
mated driving technology. The earliest development record
can be traced back to the U.S. General Motors’ Firebird
No. I and No. 1 in 1950’s. After a half century passed, the
autonomous vehicle development boom has been wide-
spread worldwide and drives all kinds of innovative service
models related to unmanned vehicles and the development
of application technology. Taiwan's R&D strength in the
field of information & communication technology has a
global footprint, but Taiwan's electronics industry is cur-
rently facing a severe challenge of industrial transformation
and upgrading. At present, the rise of the global self-driving
and smart car industry, Taiwan naturally cannot be outside
this wave. However, what is Taiwan’s opportunity of devel-
oping the self-driving car industry? Is it the development of
a complete self-driving car or sub-systems? This has been
the topic that many people in Taiwan are concerned about.
This article first introduces the history and current status
of international self-driving car technology development in
order to more accurately predict the development trends in
the future. Finally, based on the characteristics of Taiwan’s
industry and the perspective of global supply chain of the

~

automotive industry, this article puts forward the prospects
and strategic suggestions for developing key technologies
for self-driving cars in Taiwan.
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HEHAEEL . ~ = FHIG/E 22 2 EH -
EYE R MR R R H R S Ry R
HET R ATREHTEN - BUN - W98 B AL B R
Al R A B R HAHBR BT I BHEE ¢ ARif - DAEE
AIREVE ~ AA ~ £l fefishy - SRR F AN
B S LA SR R AR L - RS REE — &
T A BRI R S A TR - U H = AR
SeERY R SE H B 32 G 58 K B A 2 R 125+ 1 S
BRI TR REEEEGIES  ABRHEEE
HAYA TR E (Artificial Intelligence, AI) FifijaliZ &
TE 5 Y RS S B R A L T ) 0 e i
R B B BB pl i R o AT - A0l B BUR SR
MRy &I Al ARG ROt EE & RGE A - DUES R R HIAR
2 W B BB A E - 5 B R A x-by-wire
KA —FE (tier-one) MRV @ K22 E R REE
L SERE T I BRSE -

AR SR RR BRI R R ER Rl 2 e O R S A R
A — 25 S AT BIRR H B SR Y o0 iR Bl B R B ~ 2
KA R Y B BBl iff 3% B R AR IR 55 AR
w o B iR SRR Y A SR 1 B R R E SR Y AR
RE » SRS e S e SERY TR RS

BEERRIERES

B E B F B (autopilot) HATAIMEE AT LR 2 IR
HIAMTZE R - BAE 1912 5 E B9 Sperry 23 H] B[1HH 2%
TREERY H B BERAL - d6 B 1914 SR A T AR
MR T e B P ROR » B 0 HL B BlR
AT SRR AE 1925 Ry — R aN A EE SCE 1 gk
fR T R B R A AR T T B L
18 B EH AT - H B B R RS A Em S
Wt e EH EEBIE (autonomous vehicles) ZE5E H Y

(connected vehicles ) FfiTHISCHT - BESR HlE H B HE Bl
Bl rIME 2 FAE 1925 FEREARHHR Y - Hi2 —H 2 F
1950 FE4% » A H 22 B FIVR B2 /2 H] ( General Motors,
GM.) HIEFBAEREITHBE B SE (K5
1 SRELKRS 2 58 ) WIBHEE - df H Y 1958 4 BLE A H]
RCA & 1EBHZ T vI{E R AR F H B BRI KIS 2 97
JRIUE AR THE R 1975 FGRE » HEkx
BAARNEEETT -

B 1% E B Bl R Ay b FE A SE B R AR 8K - SERIAE
1980 EAAHKAL 1 55—k H BB B L py b 52 Ja ] -
15 B Wk FS SUAT B [y 1 R SR B SCHF © 1986 2355
RAEERE IR 1 — (o B B 52 50 e 1 B
Bl - BEARGZEERY H BV BIREIRAIR - HEhg 3 T
HARHEA R A FEER o FRFEIER T -RARKEDL
Gh o BN AR BT A 534 (UC-Berkeley ) HIIZZAE 0N
BRI SR N T H B Bl EE A B R (Automatic
Highway System, AHS) FYHJI#% » UC-Berkeley (Y37 T
HEMISCHEE— California Partner for Advanced Transit
& Highway Program ( f&## California PATH) * PATH %
S AT ARERAT e 2 53 R hIT 92 ) Bl e Tt B R e i A
H PR 2 — © 1980 F-AIINH AL 3 Bl 1 35 B ik FIS
SR N A KR FERCE S H B Bl BB AHS 1Y
e - B H RS e i E B LB A N
8 B v R 0 R PH ZE R+ i Eh e i A B
B E ~ Hifx (platoon) PEGIEGM » BURE T EANEL
VERIRTHE N/ R EEEE - B A ERY R ] DL
YA B B K HUEITHY ST R S A B E R & o TER
flrfE 1980 FF-RBAARI LBy S A B FETTE
HIER » RS 2 Bl S VR AT Y E B R B
BLEERR » DU 2 A eny S LR S A B
ST 100 A H DL ERYEIREEIR

[t » UC-Berkeley PATH £ N 28 58 5 19 32 £F T
FRREETT 7+ 2 09 2 JE E i B L B ol FE P i 5E -
AE By Bl E ~ H B R B S Hi i By R BN E
S o H K UC-Berkeley 19 AHS T 22 WBFERLE 5 [XE AL
B B Fe B - RESTE BORG HE M A E RI AT RE
IETEE 7 i 7 ZE A AT ARG 85 » 0 E BT 7 AR
R ZEENG MR 2 - RAb » Ay R R TR A
TS - B H A ERUEFNS (&) BIEAYER]
I PR A+ DURE OR R P Ty B BR E 22 2 1

(string stability ) A& ] K T — I RiT 7 BRI 5 O
S o R T R R EE D A - R R T
B S EA BT | BB K =iy - {H1S—12rY2 - HHi
B EEF SRR B R ] (40 Volvo truck ) TER
08 {500 B PR A S ARl o ) o B A L 1 SR

( Cooperative Adaptive Cruise Control, CACC) » LLffi K
B B AR m A B R E B ER G DU R
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TIAEHEREE - B LEZ2 58K UC-Berkeley PATH
W EE A Sl I B BB (platooning ) #2271 54k » DAELR
HLRXHY string stability AN & # B SME IR D PR EE - o
17 3EBGH B B A AR o EERE S [ R SRR E v
5 o 1 BRI E 2 EEHERS - LIS Rz
A B B R B R ERE R A HCE E - 2014 SR H
ARHRGURELNATHY H B # B D LBl — Advanced
Smart Mobility » 5 2B ALY E8 E A7 57 » 4k 2013
~ 2014 4F UC-Berkeley PATH 11 38 214 Jak JE & 7 £ i
fili ey GPS ENL B ba % H B B 1+ (FeB iy
) - FAERED R NI B i A A R U B A N HE
b EE B R B L R ERE 45 S 0 1Ry
R Ry R SR T TR A R A AGE S - 38
EPEEISEATY - MESEE R A B B sk
BfEs - th— B A B e B TR " AL
R BB E B - IR Al s S B EEE R (Bus Rapid
Transport, BRT ) SR#fEHY H B LERERK -

Il % LG ] Bl RS BT 2 AE 80 ~ 90 ARG T2 4F
IR - K% 2SR AR EE{LER - SEEB
AN G2 AR A B R R AN R L - B
s/ NRURRE EL - ERAZHEEREER R ~ EELE (IR 60
~ 100 28 BELT - OS] B R B R b
HBEZ DL vehicle dynamics BIEHIFAT By - A EH
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FEHEEE 5 B BE EL % | (Grand Challenge) X E #17HE)
— IR E R E R R R - I HLE R B A i e
AS— IR R K EEH A TEESMmE &
H ° 2004 1Y Grand Challenge KB 1R B A — B R Th
56 [Ktk DARPA [4E SCRHER— R ELEE - BRERRVHE
B2 S PHIE AR Stanley car @ HERZERZK Google
car RIS » [HIS —1RMVE IR AB I /] DLERG W HRIEK
RGN M R ERTE R - T2 R AR AR
HEH > +2HERFNEREARREFRNNRES HIE
AR EIRIAES B )RR - Google
car [HBx 1Y EEE A Y Prof. Thrun % 2K Bl By SE B A 51 L
AR I B 22 T A2 B2 BE e 1 » #ESR Google car [HBx
£ H FE SR B ST i S R R R ST AL - 2
FE— i il A~ AREHGEITAY R~ /N B R TR Y

ANLEERM - W& EEEN -~ RATERE ; A -
Google 19 H # B g HALERRRE — I =7 » 1€¢—
FAIG T e 1% 4511155 (after market) HYHFEH
FE i U R Google B BHIME S5 i ~ A K2
WP A AR B F Bl B self-driving pods + &
T 2 AR N U RIS B i & 1 - BB A R BT E)
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FEHELE 7 NS R A IEE RS - DHET
BT - Rl i EOE R P LS B L R 5
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fF» BafEE EREAE D FEg HH ~ 224
TJSEREEEH o LA » Google H B HL AR MK H HH
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P UIE Y = MEOUER TR 3 B Bl R e - [EAE AT
e By TSR BN R AR H R S (1P69)
i PR IBE AR OEER 32 BEZE (point cloud) EHIEEIRTR
EREE A ERSER S - KRR Google H
B EL R R SEA L D B S PR % - ARS8y
& Google H A HX {52 HATTH R F 2 B B R BIE B
P8 - HRFE ISR A R - HAEE S &K
%1% 5 ~ 10 LU L » Google BB B KAE T HI+4FFERY
J* 2016 5 E H B A B H B B HAR S - RK
R By R A - K R 75 A B R R sk v DU F]
HEQHAHEERY -

B SN R R i 73 iR B R PR B R IR R

H AR BB B B R B Y 73k 2R MR
P B TREATEEEr (Society of Automotive Engineers,
SAE) HYEEHE (SAE-J3016) » 35 B HE K EHi Y H B)
{ERRRE 731l 0 ~ 5 FL7Xk (ANlE 1) - H Ay
HAZCHME M (Level-1) By HER BB A
(Advanced Driver Assistance System, ADAS ) » > 815
TS IERE B A B 58—l (Level-2) #7>rHEIEE
Bl (partial automation) HEJJ » BB MER LA
TEASER DU Y TE DL AR A B 2R H B
B o SRAIEFEIE Y - BB ARG g - AKE
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Bt (Luxgen) BRAVEHERMFREAF - HAIHEL
AR = 2R RNGHAG B 2 RS (R H Bt E
GEEE) KESMIBERETEFZE Level-2 plus HEIHE
BERME (FER] AutoPilot SBHE) » WEHY 2015 £FJEEE 2016
FEFAGEITH ~ ml (R 60 ~ 120 A8 ) AYEHE
I HIE B 7R 231 > LE Tesla2016 4 10 H fE B2 R0
Level-2 HEjEBIZH (AutoPilot) ZAHt0 » HEIE
B HB) R BRERRRA B N MR -

SEUMwES- et & SERISE F S PN
AR AT S FE R RES R BB ATFE " 18
IO AHAY PR - EREAAEEH BREEBRMER T T4
g | BT HEgIVERYE - EEWE L =R EH BEBIRT
R EEARE IR R BN E RO SR A TR T o
B2z 2 - AE BB RHEOR N A 1 T Hlny e © B
M E A TREEEAYE S - (H2EE LAlZ2HEK
FIREE - THEBBEERNEBGR T » ZERR
ARTL B R i o e e T L 4 ) - AR R
BhHBESY 1 0 & F A1 T H Ry £ ] - i HAAEER
TUIRDL N2 & 58 2508 H B # BRI A IR SR Bl pR Bl
BT+ AN A4 P L PR - S A
T PR AGETTIAZERYRRAE » U2 Level-3 HEJREEE
PN M RES g S RS i AR S KNI b S SRR R G
FERY Level-3 HEIEE BB

VU (Level-4) BAZEE Tiflk (Level-5) HE)EEE
SRAFHY FERREARR - B POy H B B R

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE) AUTOMATION LEVELS

Driver Partial

Automation Assistance Automation

Vehicle has combined
automated functions,
like acceleration and

Zero autonomy; the
driver performs all
driving tasks.

Vehicle is controlled by
the driver, but some
driving assist features
may be included in the

vehicle design. must remain engaged

with the driving task and
monitor the environment

at all times.

Driver Is a necessity, but
is not required to monitor

steering, but the driver driver must be ready to

AE— M EH B N 58 =B R T - AT
BBIE USRI B AR S - FrLOE — iy
HE/ B n] AR E A BB RET - B AkiE
By Bl A2 A ETEFTAIRDL N BBy R Bl -
SRS K A B 2RI N - H AT - H 8
Bl AR B i =iy Waymo H 8 EE EASBHAGTE 2B 5
6l | S 1T 58 IR B B AR R B B
i BHARH - Waymo H B HE H RTHYRE SR AL IRI E PR
Level-2 ~ Level-3 » E3R Level-4 it A Fe Bl B B5
HURG SRS » BOBTERAVE Uber » HEFHAH] - B
T AR~ /AR S R E B R B R BIR S - S A
FrEAy 5B R A AR R R i AR B~ NI
+ o IRIREE AR © DNE RS et — R Y H B
BRI - EME BRI LAY HERERE (IR
HARZAK 30 km) © JELEATRY Level-4 fE A BB 1Y
HEtE A A E— 2 BE e - HRTEK
HEERZ AR Level-4 HERE BT - JREIHBETE
[EE ~ BPANTEIEGER Level-4 HEER! - fEXEMIZAL
TR HIRTAY BRI T » S HYE Level-4 UM
ANFBID 2 R R~ AP T - B iRy
% 1M L3387 A8 58 53 36 )7 2 75 22 De AR By B ol B -
BV 2 S Sy Waymo HI RS HLAE A E AN A 1T
Bl AR 8 B T B 7 e T eyt R 28
A RRBUE I EAFIBER TSN - B EEE R RE
BRI EERANRE — -

Full Automation

Conditional

Automation Automation Automation

The vehicle is capable of
performing all driving
functions under certain
conditions. The driver
may have the option to
control the vehicle.

The vehicle is capable of
performing all driving

functions under all
conditions. The driver
may have the option to

control the vehicle.

the environment. The

take control of the
vehicle at all times
with notice.

B 1 BIFSA S A2 RS2 6 T To Rim A LA A2 (J3016)
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H 8 L0 A SR BB - Ml - PR & i Bk
FriE Ay B &3 (GIS) E#& @ Mg EZBaot?
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(cloud map ) « ¥ FLAY H B HE A7 8l fy LiDAR-based
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SERLET » 38 I ARKEE R Bl 25 H AR mR R, - R 28
HOBE RS e A& 2 AR » 8 A il 2R 52 - 2755
AN AR B BRMAYTERETE K ~ BRI ] 5ERE
K o DL Waymo H B # Bl s Ry 1] - HPrisE HI Ay =k
i (64 30 EEE S - HANERIIRELESE
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e AR ERE ST - JTREPR B RE K Y EE B SRR
SR o (EEREAAE H L E NSRS o DIRE R
T HEHUS ZHEZEER] - R 225 88 AMrba %
0 H B SRR & E H B B T oK B AL
BEEE AR EaGE 7 HLBR i R 28 A ZH T
BEHZK - [ERWAEES -t - R AT 5E
Bl e MR S - BRAMTATBE BRI L E R
& T Jls% (redundancy ) E%EtHIMES: @ I HEHE
e 7 L T K i 6 SRR 2 B 52 SRR 88 Ko B A
G BRERME BN E A SR - SR E

f"u

i
e

I

=1=
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>

[

el 5 FR R[S i (R

1t B R HHYIR SR KR MEL 7 » MR B AT B B
R HANARDIRET K - H M TIERNELE
R AR R R SR A P ALY e A B ER B A - 1T HE
o S8 E ) AR A Y Y B AR 1 (motion planning )
PUR Hi 1T R BRI (behavior decision ) » Sl A HE A
/GRG0 S B SORE TR SR e SR R
B o H Y RN B R R KGR H TR K A Y
ANLEE Al BT EEAHR - SR — i DUR B R BlEL
A% A N T ESE A5 Al 20 B B B Ry
Fis MEHRR R B 22 2 PR REOR D A B — B 58 S HUPE R R
ZEREERET » LHE ISR L RE R e 5 2 JEC AR Y Rl )
SR R B ) R AR Y DABE SR B S B RE AR E 1
L M P ERT G K - FEHEHI R RIS R
A% i A Z W (multi-input multi-output, MIMO) Y
A MIMO #E ISR MR SR G 1 2 A H B8 — BBk
SRR ATA REIEGHELR - SERLL AL BRI AR
A il R T PRSRAEAYERE T (robust stability and
robust performance ) 1355 Zi#E— L HIHI5E » FiRlE S
FEBHRERY H BB B - Bl e E EEE A Y
B B 0 JH B R — B A MR AH R R R o LA
[EENSE Ul dE DR T PN WING D e A S
FHEER (B 2 100 ~ 200Hz) » RESHRAEER R AL LA
BHPR SRR - B4 - s HERAAH - SLAM ZE R RE
HYSEHTAER - 2 DA A SR EER I L - ARYKR
FE R I b B RS EE R RN B PR SR R A » 5 A BRI

~ PR EHEOE (MulE ) FRNDIREET TEBERIR

» AR/ ~ ZE i B R A AR sk 4 b B S BRI L L
PERIERIT - FrE BN a8 B B A E 1 K bohal - 3E
Bl AR s AR KA B dl i N Tey - 4
WA RS PURE I a1 B S RE T -

AR FE B A L5 TR 2 T MY =
EASEEE E L NE T
1 ARSH B B B R e - e ) S A R ER g - ]
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B2 BT R B S PRSEGE I _E (5E FHY Level-2 plus BflE ) ~ AN I ACERE RS (1Auto) KeWERERE

AutoPilot SR » H - BZ 5 A HE T IE BR AR AR A e - (R 1)

EHIELEHE - SR iR DOE R H B B a4 EF— A0S - EREITERKREFTRIERE

Hil HAEY - 0 — 25 B G FE R K WP (ACC) BRI F] iAuto 2018 FFEEAZIIHFEE JT Roads

ey » DUELERT 7 SR OR R RE S H B PR FF & 2 B and Transport Authority (RTA) Z21THJ World Challenge

B e (B ) for Self-Driving Transport C#& A FT =44 19 » 2019 4
3. H R BIEE A A BEIAIRTEIEA (I RRITEAL PR THEREE -

o Dubai World Challenge for Self-Driving Transport Finalists

Category: Leaders
Number of finalists: 6
nauvuva sy o

be fuid S(S= dnvear pifNEm  2etthere
Category: Startup
Number of Finalists: 3

P O et

LL AULO D=0 sensible 4
Category: Academic - UAE
Nu mr of finalists: 4

TR g/ UNIVERSITY of DUBA

Category: Academic - International
Number of finalists: 4

Carnegi
Mellon' damememes . UCHM @ UTS:06

Univergi[y CENTRE FOR AUTONOMOUS STSTEMS
3 continents, 10 countries
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RAMATEGEA 5 - HELRBE ISHAENEHERE
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(functional safety ) ~ 7] 5 & Bl GEHE 1T 50 BE AT I 7

07 0 3EE XL VEBE RSN S A H R EA S
BRH FE AR IS A IR AR BI 2% -
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HRAYEEEIL ~ B BB e R AR A 1 A2 i
A 2 Y H RIS LR RE Ry BEE] Level-4 »
Level-5 H #i#e BRI R 2 HELL ERYIFR - 76H
PRI S PF 85 B 3 12 [ E BR AR E H Level-4 HBNFEBIEL
flir b2 LS B3 i - B0 A A SR R
EPEEN SR Sy IV EWAL r YN R S Wil d s SN [ At
A LA A BRI 55 - EENLEA x-by-wire KR
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Abstract

Autonomous-vehicles are the most popular topics
today, and the roles of all parties are keen on them. The
topic is about the demand of autonomous-vehicles from a
comprehensive pattern, including government, technology,
industry, operators and so on. This article takes the review
past, examines the present, and looks forward to the future.
From the development of autonomous-vehicles in Taiwan,
the establishment and test scenarios of the first closed
autonomous-vehicles test field, the operational concepts
of the follow-up issues of autonomous-vehicles, and the

discussion of major issues, this article makes a summary.
However, it is hoped that this paper will serve as a pioneer
in this field and bring better works to the autonomous-
vehicles research.
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Abstract

With the assistance of advanced artificial intelligence,
technology development of autonomous vehicles has
become the most important goal for many countries. TUR-
ING DRIVE conducted an analysis on overseas develop-
ment of self-driving system, collected successful cases for
further comparison and analysis, and reviewed the current
regulations related to autonomous vehicles. These are
indispensable references for Taoyuan City to push forward
the trial operation plan of autonomous bus. The objectives
of the plan are verifying the feasibility of self-driving
technology, activating the supply chain by connecting
with local industries, and ensuring the duplicability of the
plan’s results. Through the achievements of the objectives,
the potential advantages to develop the technique of
autonomous vehicles in Taiwan can be highlighted. The
breakthroughs and innovations of technology even light
up the hope for Taiwan. In the future, with the cooperation
of the government and the private sector, the autonomous

driving technology and the corresponding industries in
Taiwan will surely play a vital role in the world.
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Abstract

The development and operation of self-driving vehicles
is not a single industry that can be done by itself. For ex-
ample, in order to achieve the goal of software and hardware
integration, we need to assemble the companies of vehicle,
sensors and communication industry. And in order to make
the self-driving vehicle run smoothly, it needs the support of
operation management, transportation planning and govern-
ment. Taichung is adjacent to the Central Science Park.
Many automotive electronics, semiconductors, precision
machinery and communication manufacturers in the region
make Taichung have strong energy of self-driving research
and development. At the same time, in the intelligent traffic
management, the Taichung City Transportation Bureau is also
ready. TOPIS smart traffic management platform can transmit
and integrate traffic information. In 2017, the Transportation
Bureau of Taichung City Government integrated the local

industries and consultants, and in 2018 the team led by
Green Transit Company Limited was striving for the grant
of Smart City Project from Asia Silicon Valley Development
Agency (ASVDA) and built the first self-driving bus which
is modified in Taiwan. At the same time, the Taichung City
government received the subsidy from Office of Science and
Technology Advisor, MOTC in order to establish the leading
example for developing self-driving vehicles.
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Abstract

We devised a dedicated AV platform that is occupied
by R&D teams and startups for testing and validating
products of connected vehicle (CV), autonomous vehicle
(AV), internet of things (IoT), and cyber security. This
platform will feature a simulator for sensors and a testing
ground built with various road conditions. Startup and
innovative teams are invited to move in and access training
and consultation by veteran entrepreneurs. As the window
to incubators around the globe, the platform will connect
venture capitals and Tier-1 car companies worldwide. It is
also expected to bring together and help upgrade automak-
ers and automotive parts manufacturers in Taiwan.
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Abstract

In recent years, autonomous driving has been a
mainstream in research and development around the world.
The autonomous driving perception system technology is
an opportunity for Taiwan to continue its advantages in
the communications industry. This article will focus on
the introduction of sensing system related technologies,
including object detection technology, object recognition
technology, multi-sensor fusion technology, object
tracking and object path prediction. We built the first self-
developed self-driving bus in Taiwan through the Ministry
of Economic Affairs' subsidy program. This article is to
present the implement and validation of these technologies.
It establishes the foundation of local RD arm and spreads
technology results to Taiwan's related communications
industry. Moreover, it creates business opportunities in
emerging industries.
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W A HUE (High Definition map ) =T VAR 2 ¥ofs B RIE#EE L - TR RIS 24 - A F K5
ABAM L AEMAEEFAERAMBZELHHEB T — « AKX A RKMELE LB &4 30 B Hly
R REM AN Z A EBOR - BN S E R s s Y ¥ EEEA o A RBURANY
Balay g 0 kel " 8&HE-F4S  DMP (Dynamic Map Platform) 38y /AR 71 &4F » i
BHE A E AR A FINGLERE AAT 58N R R RS T R EH E IR
PIAL - IR T 3 ALEY K B I R R - MK RBE R F N > R AR FAE R P AT R BT HIR

# (MaaS) X8R BAZ -

Abstract

High definition map (HD Map) has become the
significant digital national infrastructure, and serves as
the important geographic information system to promote
Internet of Vehicle, autopilot and other related business
applications in transportation industry. In this article, the
development of HD Map technology, the essential facilities
to generate HD Map, the quality control and management
as well as the industry policies in Japanese, European and
American are introduced. In business applications, the smart
transportation strategy in Japan, for instance, Dynamic Map
Platform (DMP) has been successfully initiated to bring the
joint effort of public and private sectors for the value-added
HD Map business applications. These applications can also
help the society tackle the problems in present transportation
industry caused by manpower shortage, aging society, and
sub-replacement fertility; also improve the disaster preven-
tion road planning, reduce the traffic accidents, save energy,

~

reduce carbon emission, and realize Mobility-as-a-Service
(MaaS) society.
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Abstract

This study reviews the current progress of autonomous
vehicles (AV) domestically and internationally, and
discusses the potential impacts and effects on mobility,
industries, environment and energy, as well as urban and
rural development, and social behavior in Taiwan. Through
literature review and analysis, this study then provides sug-
gestions regarding the future operations and developments
of AV. The study has shown that AV is best suited for shared
vehicles and public transit in terms of sustainable mobility
and livable cities. Limitations of time and space will be
reduced once AV can be utilized by existing industries and
businesses, which will notably change the traditional ways
and create new ways of how people do business. AV is
also believed to produce less emission while having higher
energy efficiency, thus being beneficial for the environment.
Urban planning will be affected by AV, with possible strate-
gies of Autonomous Rapid Transit implementation in TOD.
The reduced roadways and parking spaces will be leading to
other usage such as public space and green environment. AV
will also change people’s behavior regarding car ownership

and mobility, while the underprivileged and the rural resi-
dents’ mobility needs can also be fulfilled by AV. Finally, it
is suggested that in viewing of the AV development the gov-
ernment needs to form a national center of ACES, integrate
development resources, initiate international collaborations,
settle related regulations and laws, and systematically apply
AV in public transit, shared mobility, urban freight and on
demand service (MaaS).
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