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INTERNATIONAL,

What does the
human in the
driver’s seat
have to do?

What do these
features do?

Example
Features

SAE J3016™LEVELS OF DRIVING AUTOMATION

SE SE SE
LEVEL3 3 LEVEL4 J LEVELS

You are not driving when these automated driving
features are engaged - even if you are seated in

SE SE SE
LEVELO § LEVEL1 J LEVEL 2

You are driving whenever these driver suppert features
are engaged - even if your feet are off the pedals and
you are not steering

These are

These features
are limited
to providing

warnings and
momentary
assistance

=automatic
emergency
braking

=blind spot
warning

«lane departure
warning

You must constantly supervise these support features;
you must steer,

"the driver's seat”

When the feature

These automated driving features
requests,

will not reguire you to take
over driving

brake or accelerate as needed to
maintain safety

you must drive

driver support features

These features
provide
steering

OR brake/
acceleration
support to

the driver

These are automated driving features

These features can drive the vehicle
under limited conditions and will
not operate unless all required
conditions are met

These features
provide
steering

AND brake/
acceleration
support to
the driver

This feature
can drive the
vehicle under
all conditions

+lane centering
OR

* |lane centering
AND
* adaptive cruise

control at the
same time

s traffic jam
chauffeur

»local driverless
taxi

s+ pedals/
steering
wheel may or
may not be
installed

*same as
level 4,
but feature
can drive
everywhere
inall
conditions

«adaptive cruise
control

For a more complete description, please download a free copy of SAE J3016: https:/www.sae.org/standards/content/|3016 201806/

=X] : SAE, “SAE J3016 Levels of Driving Automation”, sae.org(2019.1.7.)
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OVER FOR A TABLE SUMMARIZING
LEVELS OF AUTOMATION FOR
ON-ROAD VEHICLES - J3016

Learn more about SAE J3016 or
purchase the standard document:

www.sae.org/autodrive

AUTOMATED DRIVING SYSTEM
MONITORS DRIVING ENVIRONMENT

S

No Automation Driver Partial Conditional High Full
Assistance Automation Automation Automation Automation

£X : SAE International - Levels of Driving Automation

g2+ R A& (Partial automation)©] 7hs 3k 7] E ol
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Aoz FoE Vleolor dnh wd2= AL Ao §) |
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sl AN 2, Suslo] BHE), Fehs FREEDY, Py =
g Edold, ABdClA, HolH A% 5 A M Lz FRATGM

Sensin Perception Decision
9 >Pt _ Cloud Platform
GPS/IMU Localization Path Planning
LIDAR Object Action Prediction HD Map Model
Recognition Training
Object Obstacle e ) .
Camera ) ) Simulation | Data Storage
Tracking Avoidance
Operating System
Hardware Platform

Z£X : TCreating Autonomous Vehicle Systems; (2018)
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14) FHAWEL  TCreating Autonomous Vehicle Systems; (Shaoshan Liu, Liyun Li, Jie
Tang, Shuang Wu, Jean-Luc Gaudiot, 2018)2 313} t}.
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52 FASL, F AROMY)E £44 Ae] o Sol Ba AR
2 ARG 2w, AFAR AL S A FRES F 4
Ro) A&FBA YT FolsHA EAGT Qof, A Edo] =
AshE Agolth B, oldl A& AN wuA, vE 3t A
A0 Wit AL FAFIAW, 7 4] 9 Folt o]F Ad
SR EROER- SN

20163 55 2018 71X o] 7|7F 5 Axtdlel 24X vl uwEH(DoT)E
AsFPA A R 8 T 7] (Guidance FH)S v
of rAG T T olAMAAAEY &4 AHoE FELES i gt
HHAALF o R A, NHTSAE ©|n] 20139 540l A&Fdafe] 3
AAMe] ou]F  ZX(Preliminary Statement of Policy Concerning
Automated Vehicles)& vt& gt %lo] i, o]& 3 A&FTA7|E =
dol 7tAHE A4 aHE Sttt skt

1L oWE AgRR AT PR o= aw

7}. Federal Automated Vehicle Policy - Accelerating the Next
Revolution in Roadway Safety (2016.9.20.)

AE-o AR FAI dEfA =, vl DOT NHTSAZE 2016
W 9] W WiA AEFqA stol=gls wRSIATE He =
Bt = 4G F shol=Eele Fd Aol ofyH, AA HE=
AEADo A AEFAAe] 7Yy dHE HHoR &Aool
AuA ol ABES A FH o ko] AAIZ Aoz oujrt Qi)

21 7}o] = (voluntary guidance), 342 374 3 ¢ (informal
k% 0] A H (general statement of policy)elgtar & 4= At}
(3], T‘:’]j—% _’E—"’% M2 AAETYA| 28 7ol =gl F3E, |, 2017.9.27.)
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Q2 YEgoze= O 15709 AE&F382 A5 A (Vehicle Performance
Guldance) ntE, @ oY FAFY AA A SR A, @ A

T2 =]do] thEg A A=Y WA ALY A, @ MELE
A HRE A solth e AR F Jlol=dels FE AEF
7l #We tistey SAE AAIAE A 83 7F A A S 6A Y] A& F
7 e o SAEIE0~dA5)E G4 A 9]
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1571 AsAFIE O dely 715 2 Ff(Data Recording and
Sharing), @ A& H & (Privacy), @ Al2=®l S (System Safety),
@ A5 Abol®] HoH(Vehicle Cyber-security), ® A&z 7]1A 3
44 (Human-Machine Interface), ® %% Wl/d(Crash-worthiness), @
282 WS 2 FH(Consumer Education and Training), =5 4
215 (Registration and Certification), © A}xz 835 (Post-Crash
Behavior), @ AWAR FAR 2811 AHAKRS HHE(Federal,
State and Local Laws), @ #2432 eAgE(Ethical
Considerations), @ %<2 A" ¢ (ODD: Operational Design Domain),
@ =4 2 At ZFA9F g A (Object and Event Detection and
Response), @@ 71543 -3 (Fall Back), ® 73 (Validation) 5 ©]t}.

o

1}, Automated Driving Systems “A Vision for Safety 2.07(2017.9.12)

2016 7hol=gkdol] o], wl= DOT<F NHTSAE /14 449 7}
o]=2}Ql Automated Driving System 'A Vision for Safety’& 20174

09 wEsAT T ArE AEFAE B L FBe A
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o ofAES ALH - FaHel A== WMAste] AeFFA A x3
At Al ZpsFell gk ApEA 9l kA B|rEE dalstal il s

A A Ygel 20169 stel=ebel A 157 AW FHoIA

“@ AMME W% (Privacy), 5= 4 %—(Reglstratlon and
Certification), @ &3] %<l 118 A}3E(Ethical Considerations)” 5 370
FES AAE 12712 o Aol 5ol
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L 719 37 A
of, WF ARe A

A Fe] 7]E Thol=glol A Alel® o]l

o e 2s

ol
of off

‘Privacy’ o #3+ AtdS FTC(Federal Trade Commission)®] if #
golm 2 DOTO Asxk ¢kd7iEed xgslr] ¢ BHR71# 1
of & T3 HEV Zag Atgroldl= H, ‘Registration &
Certification’> FAH 77} S8+ W&o A4S oln Aldstar glo
o)A ALAF] HFE dAA - ReetE AFdES o ste A,
‘Ethical Considerations' ¥} ## | A= Al3] A2 =9 & o7} & I:ﬂ
dastth= A Sol L olfro|th

Zhol=ekel o) 127) A&F A A (kAL Al n)SE T7AA

o
2 A HE A} o] = 2018 7lol=2}el Automated Vehicles BOoﬂE =
dsl A A-8Hr

(1) Al2=¥ <2F#(System Safety)

A 2" dlxyolgd HAoawmS 2AZ 3 Axst A 2 A Tz A
A} oavHm, BE maAsb e wEd FEdcr o, Asd
AA SFAARAE 2dstodor sty Wzt 7dLe FARTSIT
(ISO)Y} A A A5 =133+ 3] (SAE International) & #& 3¢l FF7| o]
R A, ZHAM, AAVIE s AEE AE AR

) WEH, TASFYAER wd B 9UAY BY A, FAAURAA,
2017.12.27.
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(4) thn] A -9 & F 4344 (Fallback-Minimal Risk Condition)

AgFYA 2Ee] AN A AET 5 s
shdelz el Agel Bag, olul FASF W vl AEe] g
Bk, H2E R H3F B¢ skl WAL Afe) wE X

2Al 2~ £A37 EQst

A& F PN 2 A2

o] ODDE HolyA 25 5

AEF YNNG e AnY AFo] FA WA A A SARI A
Aol e ATBAY Azdlo] AAHOR APHL Y AR
WA o BA w4 ARS AN EAs o]l Bt thuy, W
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6) At 714 7+ < (Human-Machine Interface)
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3, HMIE AA gl Slof, <1zt 42 g2 glole 2sd <+
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ETPA =Y FHE dAY & 5 Jd=F stojof vk AL
sl 4 2 s AeFdx AeuE AF, HE GEERY &
Aol wEE =8, AEFA By A= o] 1ed do st

(7) A&=F Aol H.eH(Vehicle Cybersecurity)

Apo] ] Bt H‘?wk%‘:‘l To® Q% AHe HF § fdE A& A
aff Alx=dl o ‘401‘%] s EQE gt dugt T2 A28 Al
487} O”jr & ZrA = AEFPA2E Qo] AEHHow FE
AstAY LA 7}%L AR B AF AA AA, W Hele
T+ AHAE A7

Hlo NHTSAE 2 Aol EQE #HEA S Ap&FPA| ~dle F3
stal o] Zlol #3F W EASIFORN, A HolHE A& 4T
T UAeE: AT
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AHE o] g B 99 - Ao Helde Thedt @ W] AsAdRE
Fri- AT A E (Auto-ISAC)o Rush a7t gt

&) &= WA - e+-d A (Crashworthiness)
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A fHoe EAE b e welsel @tk @Y FoR Piw
A e B4 P4 oo, RE §eAE wed & b 24
A HH R A Wy PY ARL nete AE F



2}&F 3 Al 2~ 8 -2 (Post-Crash ADS Behavior)

ko3
T

(9) AFaL

], Z22faL 7]

s =

2], =Rl e A o]

F},

17} 312 ¥ of of

)

N
o

]

B AgFAA Y A

A

file}

)

—~
110

o
oj

Ho

To-

L AgFAAE FA

(10) "@l°]¥ 7] %(Data Recording)

)

i

7= 4

 UE A& F A AEoA

—_
1o

%
=3

= AEFIYA &

ol&l o] ¥ o

ksl
T

g 71 g 8o B,

2E AH

3k

o] )

A7k A

3 E ok AT A

)

A 7

vl
S

1=}
=

3l

)

—~
fie)

cul

i
Ko

ksl
T«

£ ofof gt

A %ol

T
| .

< @ (Consumer Education and Training)

ol
=

(11) Z&HAF a5

_48_



B

To-

zolei A& FHPA L o] Aol

Aol ALF AN LG 7 A

=
| BN

SA ol webA] 7]

)
=

)

g
i

=

—~
fite)

Cayl

o
TSH

H

)
ioh

=K

3

RgA A A&

o
job

=

ol
olo

of
E
o

K

b

file}

M= 3

o

Aol A ¥, AgFHA A%7)

.

1] of

=
T

1

;OE

o

2 d71gA w

0|
»AO

>

LEED

o

R

H & (Federal, State, and Local Laws)
- A FF AA FE A

A& A 229
Aol AA

(@)
2w

I

=

go
=]
Tl
=

4=

)
pal

8
Al 2~

o
=
=
=~

f oF

o

l
tol, A8 ez 3d v

}-
o

A
(e}

A8 A 22

=

e},

o

9 w7 W

ol of
o 7]
FHTE 1Y

714

=

PR
H

ol

X

4 AAF

b

XO

2o 1

i)

Al =29l A o]

°©

73

i=]

=

el

S

t7] 9l

°©

3

[

=
T

H

Hlo

|
file)
0

—_
o

o
%

oy
U

o

_49_



s, FAR AL&FAA A= o
Tegare] gAlel o AWy Fo g
E sl 5

Al ek obd T

t}. Automated Vehicles 3.0 - Preparing for the Future of
Transportation(2018.10.4)

n = WERE 20179 7tel=2kel ‘A Vision for Safety 2.0°9] X<+ 7
AP o g2 A&F3x 7Fo] =22l Automated Vehicles 3.0& 2018
0¥ gt 7tol=2k2l Automated Vehicles 3.0 A&F8 7=
6t A= A S ol S A A AT

e (o

Automation Principles and Implementation Strategies

STRATEGIES

Stakeholder Best Voluntary
engagement practices standards

PRINCIPLES

D& P

Zx : o= DOT &4 0o|X|(https://www.transportation.gov/av/3)
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NHTSAE A&F3x, AHExbo] A=H
3} ﬂﬂ%%%‘]— xﬂo] UJ A s 7}X]Uﬂ, Z}
i ARy Apsap &5 4
nl= DoT¥ NHTSAZ
Aot Aol dosta AHeH] 55 HAET Aol

Mo

FMCSA (Federal Motor Carrier Safety Administration) A5 225~
At RS ¢bd, AR As A Aol A obd, i 4 3=
Aot s@FAEAe] kA S HFST. AEFHA BT
A, FMCSAE AT A 2do] A2d A8 Asate] Hdd &4

i

”1% T o
(B2, fARS 2 e $)9 okl BES ARsn AdEs] 9l
chekat ol BARET FYa AFoloh
FMCSA+ ¢Hds 9& Adsts A&Fdq Aol diste] Al =4 &
AT 5 slov), od AFAELAATL A A 4 wgad
S A=A g5 1yt FMCSAZE 4 AR e HEYE
of AW AT A} ededn WAL F Avkn BdSE B
DoTE % HAt3€ ¢4 483 & e Az g

FHWA (Federal Highway Administration)= =7} 145522, 3 %
B A, 4 9 B digk #g J5F& 99tk

d, Manual on Uniform Traffic Control
Devices)E HUle|ET Algoln, AYEH =T} 7|3 A A&F3At
o] 7o mE &Y A Y-S EAGY] g dFE

FHWA+ A&F38 7] 9ol tiv]ste] 20099 %= MUTCD(E Y 1l -&
_ll:.r

B A46) mE

16) L% 9 e ERA A E
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]_ ul
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V=, #A4 2 7E AA 5& ﬂﬂﬂlﬂr.
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FTA(Federal Transit Administration)© W2, A|&td, Ex & A|w
AsusAAE AGA, 7|ed oz Adaty, v s 7<=
AT - EE FeEw FTAE disasr|d <HdAIE (Public
Transportation Agency Safety Plan: PTASP) 1+A < 20199 7€ %
A& Fold, PTASP 7132 Hsus 973 Ae9y 72+ &9

52 PTASP 3o wel 20208 7€7FA] AFA| kA &S v
A&l Eof7lof k), |, PTASP 32 A&F3 wol <F
B AHHY, T s ¥ Frieks dHel wAdd HEA
< A3 g

(2) ¥, 7lol=2tel Automated Vehicles 3.0 AWA Ko &5
7l Aol gk e #BAAE Austanh ANg 9
21 4 A A, A Vs g HUl, FFFA

y = ’ ]>

o sd Solh

(3) 7Fol==e}2l Automated Vehicles 3.0 ﬂz* 93], F n&EE=E ogA
_‘,1%’ ;quq]ﬂ4 oﬂsLoﬂ EHOHH a1

ol

H
2,
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(5) 3+, 7Fol==2}el Automated Vehicles 3.0 WZFH-Fo] 7424
S AdetA v T TAAAE FAYTFoR XEgFsi, 1 U
o7 10/ FE daew wE2017d 19PY AA A&FA A
 AEADE x4§z‘5}1 V2X FAal7lwol A& FAHsal glow) A
EA2EITS) 52 A AY 59 GHz WY Fy¢ &8 V&

o ks A Ystal vk 53], 7ho]l =gkl AEF A} 4] stel] =
&l N

gty g 27 Alded g, ©

2% AY B WAS O =
g AFRA, @ AFE FAA FAF A2 ) 59 @

2. Hl=r AUAE AR E2A 7] (FMVSS)

v o FMVSS(AWA}5 2ok 2 7155, Federal Motor Vehicle Safety
Standards)+« Abs kel b bl #HE FAHL S A A AH
2 AA "gAel, A, A, 282 W 5 T e 91s A
gk mla AW Aol

FMVSSE (1) A#9] F59A 7FsAd SE34 Ao A4xs 7
A ZIH(FMVSSE 100 series) (2) 5w Al 25 @52 B4 ¢93
S =2(FMVSSE 200 series)st =& sl g0 =2 FAFo ),

47) Fx 7= ARt HE = North Carolina, Pennsylvania, Texas, Maryland, Michigan,
California, San Diego, Iowa 5 107]Fd] A&FqxF AldF3 F32 AFE Fofgr)

48) 7Fel=eel 300l w=w, 2018 109 #A m=elA 59 GHz W F+E &8 5
QA V2X SAGA = Ao R 707 oY AR
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FMVSS 7]#S 5314

whswd, 5 12e o S A Ay EE, LA
o, HAME, 4wy PG 5 G FRES LA

AR, A=l FMVSSE] AR g5l Aed 7w 249 &

decle] B 5 dvkm AHwm Qi AdelAw, thet o} 714
FMVSS 4ol A&Fasts s ygol gl 4ot o9
3}

#dste v QAR AEFPA 7= #Hs] FMVSS 149 7
A4S a8t Aok GME =22 ¢ 7HE717F 9l AE T A
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< Michigan Traffic Laboratory W 2t 2L E{(ZX : https://mcity.umich.edu/) >
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o F A7HA] JFA AFEFS F3 st Aok A=

7HE < Mcitye] -4 3 7S bds] AR A

_97_



FA Hop mEGA HEAEIE A AgFAAe] B o),
Mcity®] 2484 HAE #7 A% 780 5& A@stan, a4 ¥
oF= Meity A89 HZE Au £4 L BNz AT 5L AT
W, Ay ok FrgtE goaks] A9 AeFA AES(AFLL,
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90) cellular vehicle- tofeverything(C*VZX) communication

91) BAYE &8t AEFTIAY A, t&F dolge digh w2 Ao} AAE FAl
< 93l 5G o5 EAl 7= -é‘ﬂ*é O] A 7] # o},

92) Verizon, AT&T, T-mobile, Sprint 5 ©¢|t.
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