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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.

=

Al

il

H BhFe Bl B R 2 T A AR B BR i W H ISR R
— » W B I B R K R B8 Iy 21 1 o E B
BH I o B AGEN H B B SGR TR Google H
B (HHAEWTE R Waymo HEH ) - 2R » Google i
FERBR R FIER A BB R R - £EE
PR EL L B FAE 5 ORGSR FIBHAGTE AR 5
i BH % - Google H #& H R MM B B AE 2 AT 28
WeE A - HiZS5 MR E H R ES 5 i
1 2 BRI B B8 B R i 38 A5 BESHAY AL - (H 2 B
LA Google 3& fi HL A YRS 28 R 18 A H Fe B 3% HE
THELLE - IRMEREESE 2 e il B B HE L BRAY AT Bl
PRER - [ESh - R —EAKEEI TR R A R
Google Jiz HoAM 7% feg H Fe BRR iR Bl Ry ERY L JI 5 g
AR -

Vol. 46, No. 2 April 2019 +AR/KF] ZEPY+/5% 2 A

11



B P B B Bk T A R

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

12

Vol. 46, No. 2 April 2019 +A/KF] FIU+A% 55



TR,

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
HTREATHY E B EE AT £l « 2004 ~ 2005 4F- 85 791
FeHERE - DARPA Program 3# A8 2 GBI EMERY T iR
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)
% (autonomous mobility service) » 35 JfE 3% /2 B8 32
FEHELE 7 NS R A IEE RS - DHET
BT - Rl i EOE R P LS B L R 5
B~ LR (liability) » 52 B H 200 B &
fF» BafEE EREAE D FEg HH ~ 224
TJSEREEEH o LA » Google H B HL AR MK H HH
R R AT =ML (LIDAR) » DR H EE
AR R L E AR R E R - i H inE
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
BT - (H2 00 A B PR i B AT IR - DAERE
IRFRE S - Bl 422 T B A PR - BN B SR AR

Vol. 46, No. 2 April 2019 +AR/KF] ZEPU+% 5

13



B P B B Bk T A R

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
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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.
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Univergi[y CENTRE FOR AUTONOMOUS STSTEMS
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