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Abstract: The rapid development of connected and intelligent vehicles is accelerating the exploration and
commercialization of artificial intelligence (Al) technologies. Yet the broader and deeper application of Al in
automated driving also brings increasingly prominent safety risks. Thus, developing safety testing and
assessment methods for Al-applied automated driving systems is crucial for balancing technological
innovation with safety concerns. From a system-safety perspective, this paper proposes a safety assessment
method covering three stages: design and development, testing and evaluation, and deployment and
operation. The method integrates the life cycle of Al system, safety requirements, verification and validation
methods, and continuous risk assessment and safety analysis. Furthermore, the measures for development,
design, testing, and optimization to ensure system safety are proposed, providing a reference for future

testing and safety assessment of Al-based automated driving systems.

Keywords: artificial intelligence; automated driving; intelligent and connected vehicle; testing methods;

safety assessment

Wrim B H#1:2024-05-29 BIFREHA:2024-07-16 MZEEE HHA:2024-07-19

EETE B — TR BB E S R L 1(20222D0116311)

E =BT TIhiliE

RO, 2 m0 48 5008, 45 0 N TR REROR (9 1 928 Bk 3R e 22 AT B 09 [0 ] VR4 TR 241, 2025, 15(4) :457-467.

CHEN Zhen, LI Jingtai, GUO Huang, et al. A Safety Assessment Method for AlI-Powered Automated Driving Systems [J].Chinese

Journal of Automotive Engineering,2025, 15(4):457-467.(in Chinese)



458 BREIEFR

£15%

Bt VR4 7 Ml T R e BV A e B ORT F B
R N AR R, AN T8 BE (Artificial
Intelligence, AI) AR 78 ¥R 4 400 38 19 i FH AN By TR
Ao ATECR AT DL T B 3028 Bk 2 Gt 00 PR 45 8
RIS Z AT, @K T AL e B
TR AL, AT 2 L TR A i A Y PR BT TR
g B R B R AT R B i%?ﬂﬁlﬂﬂ
AL TR . ATH A 2 Bz AL RE
M A B SORAT R, IS B kR U”é}{f%
FIEERE, PRI RS . ST PR AR AR T RS R 37 5

pmm ]

KT AT RE 2 45 AR R BT I Dh 2 4= . BB Eh
ELa, Miie, MR LaFRe NG, [ Al
R A S S B R A AR RN

L RS RN AR REAE A, R A A
SO ELINME, B80T X A 27 gezz 4 IR A HERE
Pk, LIS YR 2 A S IR i, RS Al
PR DI T L, PR B4 AL 4z 47 Y B2 .
HHT, ALTE A 3h2 5 2R G000 H 22 27 A7)
FERFFERERE T, BUA SRR AT R, X 7E

rm\)

M5, W LASEL )72 3 R G0 0 P2k A LA —EFEEE ERRE T ALTE H 32 Bl 28 48 U Y 7l
v B Ak, A RN s . BRI, AL AR H
(T2 N eyl I, Pk Bk biRE ] PATHLE
(AT B AT il a5
Helgk -+ L —  AIRSG
mEwEL || ik L B e - —
7] W b R T R A NI i?j T maR%
Al mwwmw || e B g ) IR
BORE ik A A 1 Pl AN TR | R
______ LR
ALK

E1 AIEEHBRRSEHHINA

20244E3 H 21 H, BRAG EES —TOCT AL
B PP ) N 27 S ST DN NN K= I e D)
2, ALIETE ARG R A R R, in i i e A S
Tt R PR R it AT IAURS: B M A, 5
AR BRI L AR RN AR TSR D T Y
20244FE5 21 H, BREFF ST (AN TR R
%) (EUALAct) 7', TR F ALEAR 2 T 4 1 i
TEAH A WS B, 0k B4R 1 X AR BURE T XU
AW R, SR T AT SR etk BE
HHL B EEAEIEIN A AR R
I A sh 28 3o B 4240 T/E4L (WP.29/GRVA) JF
J'& T ALXT GRVA 1t 57 (9 A DG 3 RIS F A 43 A 7,
T I 5 UN RIS6 AT AR, LUK
I3 565 I 11 A G 1 DU 4 R 1 T o 5 I — 3K
PEL OB R . AT RRE L BB . T REE AR
B, Y BUE B AT 5T R AL HYE 5 8 L4
PESE P [ B v Ak 2H 2 2R A T L AR A R

W R G TAE4 (ISO/TC22/SC32) IEAEWF 5T il &
TH B AR RN TR RRARIE 1O, X ATATT &
8 I AR A S A B S Y A eIk, IEXT ALY
B E A N LA B R G0 22 A MEPP Al AR 1 H A
MR, 20234E7 H, EG KM AF LI S5
FTBCA KA (A s T4 B8 Ik 45 45 22 27 17 90
By XA N T RE IR S5 aE B L MERA
AT REVESR R, I B AR T AR A BT A
PRI 8

AR SCHT H NS T ATTE B 30725 3 &R 40 0%
w2 A PP A 7 ST, LA ALY A 3
BRGNS G, IR G A Rk
K, AR T — MR AL AR A R R T
K. BATEN B RGL LM S L, W
M ATEAR N B 2B 3 R PERe S 22 2
%, $I%%MM§% Hgtnsz>) | s, %
HEAERE I R GE, Wt BT R R 0 R AR R A



5 4 1 Brol %: MAATEREANEHER REREMTHERR 459

B A AR, BT A 808 R G A
W\&ﬁﬂﬂkﬁ;\%ﬂ%kﬁﬂ%ﬁﬁﬁ#%
E A Sh RS

1 AIRZEZENRETEHES

AT, RAET YR £
SEPRIE BINIAE 2SR PP D7 A 3h
WRG AT L AMPFE BT ISR, JFIETERR

FEAE 7™ [ 2l Bl dh (0 00 3 5 5 A v v i3 17

F R ATEORIIZ W A Sl s Bt ok 1 Hidr
YER AL IR, T ALRGAE R B, A
HLORMPUE R, PORES R AR AR ENE, A
LT ATHY B 325 3 R G 22 e PP 1T B Bk
AT ALRG R LA i, $2i 7 — et
Xt T ATRY F 3025 B R Ge 9 28 4l 5 PPl 7 i
JF4R 5 2 AT OCTE B SCBEPEAE T, AN 2 R

AL R G w4 Al (1.2)

ALRG TR
(1.3)

ATRGERAUEAIN (1. 4D

R R

P A 2 4 W

ALRGNR PP 242508 (1. 5)

BT IFARBBE (2. 1)

PP BE (2. 2)

BATIRBEBN B (2.3)

B2 MAAIMBEHERRFREULSITFHIER

1.1 AIRZGZREMRS5FEHXETESR

(1) 752 ALL By B R 0
TR B AL ZR G022 4 A= i JE 30 00 2 4 M R ] g e
P A PR AL ST X I ALY [ 325 3 3R 48 vy 2
SAREPIRR, IR A A E R4 B BER B
7 ARG, B DR 2R G0 20 A FHBR AR KU 7T 257

(2) WIERE PR AL RG220k Y Rl
AL RGN Z PP A R TR, Rl
FEB T IF R AT A4 L4 Al RGN & 2 F0R, It
BN AL R G % BRI A BV —80bE, DUE 3
Tt R AT AL R G B E R

(3) 5E4% HA Rk A Ay i 0 My
NI ALY [ 32 38 R G 04T R Re ) e 2
TEIR T AT YNSRI mIf5 B . B30 o0 B e R o
PESE 7 A PEAY , T BTN AT ZR 48 1 A= 4y JE 30T 9 A
Ve BN 0 BT 15 sh i 78 s R Rk, AR
IR0 MR 285 SR 5 A By 7 i 2 A P

(4) 52 0 RV PEAS I 2e 4 o0 B 1 RF82im
AW KBS PPAS RN 2 440 AT . XU 2 ik ke 4
W TR AL A sh 2B 3 R B R, it
RGN LAIBAT, AR KU, U I 2 b

R = VA AN o RTINS0 N 2 VI DL R o
DIFRFLE LR B ™= S A 7= 1 — S A2 4k
12 AlRGRE4wEH

RN RGIRRINR AT 452, IFIEH] R 2
FEEMPNOAGHZ 2N, TERH RGN
AIPEAL 7 0 AL 4 A i R EATDEAS . AT 224
Az AL BT R B B DA B B s AT
PREERY B, T 2R BORMES . REITH R,
USUE RN . O N WA B 1T, iRl 3
Fim o

(1) ZARZRMMES . fELEZORNES SR
H, WERDFIE ARG L ALBORHIEE . 5%
RMERA M . TEBOTH IR AR B, MRS B 3l R
SER R UIRe T E 1T &, M BL4E AL R
B AmEoRk, AT R 0 UE A5 o e AR 4 5
PRzt R 2K

(2) RGHRETT. RIHRDIRE TSI I R %%
REOR, 1R RN B, kg A A st
R AL RGN L RER, WA IE MR L
I SN g o4 RS O S A ' e o
WIS TR, DA ORI R ad F 5L A )



460

REIREFR

£15%

ALR G 22 42 i )

BeiIT R BB

L7 ST
b P g R

|

A PR SRRRIE I A

ol 2% 2 Ak

Bl 22 APl

BRI B B

T B b gk

Ll e7 8

A

AT

AT IRRER B

?5:
i
73
4
o3
a
¥
il

FHEE

T e A W R VP 2 4 53 T —— RS A E
B3 MAAINBHERREZSAIRGZEEmEH

BPERATRFEEE o B — R RERRE AW IR RRAS
Ja, FETAMAM ., RGN, 4malas 45 Rt
kA, B T8 4 VERE -G . 4T
B LB HIRAUR AT 152 (I RAS

(3) BUEFIAfIN . fERIEFBIART B, 7520k
T A BORR 7 h AT A AL . TR AT
GBI RS R . AU R AR | B e
AR 05 1T AR A T S 2 SR m] {5 B 2
JTE B, AT DR R L | R SE R,
HIT ARG AT AR, X A S8 5 R 50" fhott 75
TYHROTE . B, PR e 2 30AE”
D, R] £ 52 R ) o (5 22 4 M IR 0, 5
PR R AR LR G VA T o X R G L AR EAL
W, 5 T8 ARG A EOR B & B A — 2k,
B A AT A i J8 15 2l 19 56 s VE AN A Rt . O AL
RGERIEAERBIIA, B RAT G 1A Alk A5 T Y
TATOR, NS B2 R

(4) FRFML A (N 5 pisfT i
BERY B, R T EEHIOFIH AL R G R AR U, R
W22 00 22 A W | S A B 3 i A 5 XL 25
it , PEATHIRLA BT RS B s AT IR B

W PEAL, A B TR Ok B 32 B 4 T Y A AL
P, [FES RTS8 H 32 gk KAl ik
13 AIRGREEXK

Al RG22 EORTE AL R G R PR G 45
R, WEIEREOR . Rariat . BdEUCE . BRI
5. PEREIARSE N TE Y, WE4APTR . ALRGEM%E
RUORTFEEWEHIZRGE (W1 ADS R G0 AIE
RY0) WEORAEMA, DIBERrhE, AIRGM L4
TR B2 A i AL RGEPEREMARAE, 2P Al M AR
A RBIRAE o 2 AR N B nB W, w5 2 E
HARR) € i s0E PEFR bR . & A8 bR 540 BC 4 AL R
GERy L R ROR N BA — Bk, EMIR RN B A oe
REPEFIA RO . 32 ATFRMESE I, W] g2 S 807
BATHAR AN E M, R e M AR
ARMELLEIEH Al REF AL R, Wik,
o B4 G A M I 45 5 4 2 FIE SR R TE T AT R ¢
2 RRRE

FEFF R R, AT ARG 5 2 R T B AL R
Gy Ao, kAT B 1RSI AR A M RE
Fabn, U0 O R G GRS KT R 22 7 T B2 32 5
W MR ARG RFE S, AMFE RV E



E4HA Brol %: MAATEREANEHER REREMTHERR 461

ALRGE LA ER

HaArZER RGVER - EITES Hw Y 5 PEREVE Al
il - 11 1) 1)
XA NIRRT S R EHENENS BN E AR ERIAKRE T,
g /AL ROR FERLAT B S HEE Bl , WINi AR
(] & Hnge 7= 12 T U[iS vl
A ERAEAAR
HA B 2

B4 AIRGZREERTH

EEOR, A BSRE RN ATRRREE . U — SR A
RO E R R, AR LA 5 R A
LRBIR,
1.4 Al RZGIUEFNFEIA

JfOR AL RGEAT G HZ 220K, RN T
2R G AN B %, BANAAEAE TN
TN RESEREAS /2, 75 ZEXT Al RGETF R A 2N 5K
WEFIERIARR . AL RGBS e AR N T 2B LT
445

(1) BAEINREA R E R, iR HEA —2
PEFIATIEWIME . R4S B Zh S 3 R G S5 R, AR
Wi s . 22 il g WBHOR . stk 2 47 =X
HEATREAY I 2 F IR

(2) B ORECE A A R N A HERR M . BILEE
PEFISEREME B A 5 B i PR TR IR PR, 2
THECIE HER P, s NEICHE i 2 5 ST B A LR
SRR AR B 2, AR R AL M A S e

(3) AR I B0 TIE X 1 332 47 i L A 7 55
T AL R G PERE . 38 2 S0 4 R A B A B
AT, AEHEEEZE YR, WEEITHIT
Rt B B S

(4) PSR Bl Al RS ERE , HE4T AL &
GAR GRS ERESI T . AT R GE R LA o3 M it
ARG, I IRFT & Al R G L 2E0K
1.5 AlRZGREEEFARE ST

IRV PPAG 042 42 43 B TR 0 AT g i S 44
AL SR A A O RV ], I 1A 3R e 5% A KU 7K
V-, DARREOR R S AR s A T AR B, TE

AR 9 B A B AL ZR G2 1) DU 83 17 45 51 ) 0 4 iR
BF, S8 AT RS DAL 2 4 o o U TPk Rl
4Rl LhAr RS ER 41 o

(1) B PPAL . PP RGNS 1745 R 15
X ZRGE A AR B2, A W ER I 3 g 1 XU 2 7
L7 o R B N AT 4232, WG B AT i 4
Vi

(2) Z4hr. PSRRI IREIEREAS 2
MR, TR L 42 53 A 1 485 SR SR BRI, 22 £ i
et

FBCR G A KU Y i AT R LA AT R AL
P BTN B L HAl 2200 2 G sl 1 R A
LS VN 1| 2% R 7ol i O R e R e S e ]
B GBS RA T AT )2 581 s, TR
il RN PPk BEAR B T B HERT Al R (&2 A KUK 5 o A
B, FONIIGEUE & B w2 . Aoes
BT AE R A, B RAE G E, AT Al
WA, PEARBIAEREIT HEAT R A B s XTI AL
1) F 302 38 R G AT AR 2 2 b, U AL R
Gixt bR RGN L  E
2 MAAINBHEBRRFEGEAPETERR
EMEF %
2.1 B FEHE

F T ALF AR J E VB HOE AE 3 KO0 H Ve [
Y ME LT T Al RE R T T 3 B R Ge ) AL
RGN A2 AR KU K4 AR AR ok . (]
W, SR A W B e e ORI UE FPEAL
AT PE R AL E . K 5 R,



462 BREIEFR

£15%

BT VRO AR, fEFeREcHiBL, s A she
o feE MBI T &M, #HEATHR R E Loy
Pr, SEMAGAM BT Botit, A S S
B, PR INGROALBERY, slad 2HF IS R e
B A, RS R AR KU KRR 2 3 A

A 13 2 )

SEWRG, REFWIELIAR . 0 R A
AR AR G2 | RS R T R REAE  eT7
W, AT RAE BAEAT A 8l Bl bl i O A R AU
B, AT SRRSO R L PERE R FRAE ok 7Y
IR

—> Ees <€
WY WHET M 2R
l€ | pEggirfs
l I £ &I R
sk 3 H AR
BBl AU
IR B HUFIR
HORSERTE  BURIER UM

TR

o

BETIE 2R A

Bs5s MAAINBEIERRASEITAZMEETERE

211 HARREH T

TRV I R rp, 1E52 ALSE MR L Ik
B g M | 2 BRI AR K45 R
FRMEMTE LT, o T 0 AL R G0 n] 8 L A iR A
AR, FTLAXT ATZHME . ARG . £ ALK A 3h2
RGBT X PEREHE TN, LR DU i A
RS . MRS R R, Fre ik s R Al
REGE, L2 A RERABOR L LMy
BLas ARG L AREOR . WA 2 RELRERK,
455 ARG R A REFN LS A Y
fifp TR <22 4 AF DG KU A9 B R F B 55, EET E L AL &R
Gt R EOR, H ERAR B4 H bR AR L
PRafE
212 ARBREAREHE

FEF B S AL R G809 R A0S A R
MELU R A B ASURL RS (Y PTE WM, DR, PT LAk
B AT {5 BE 20 BT S5 (0 i AT R e 28 e PE g H it fi
PRI B UA TR A AU, P 42252 0l 2 22 4 oK

(1) BERURTAE L 3 Ar o i aeh R A M 1)
BRI A T AE B, S /M AT G2 i I R A5 B 1Y
AR

(2) PUREEHT . BN AR Ge ki A i I
ROCHR, ML TE AT F G819 ] {7 B2 AL AL 7T fig
Rtk

(3) AR HE BT IR B2 4
I AN R TR, SR B0 A M A A T R
i, AR AL AT 6 A 00 2 A B
22 IEEHER

AL RGN A R 288 dE, g . W
WA, ARSI 5 S B A\ B G T e B
WHCR AR . WAL, ATRGERYSE BRI T A AT
WM AERAE, X e A FRE I DAl Ok T
Pl . R, xFFRIH AT A2 K5, 2%
B IR ALRRE | B Y AT I X AT R GG %
REOR, AWM I Re S, DU ALE
ARV P B2 T 1 B8t i s IR B AR Frg XU B
it . BT “Z3HET MERPEA ik, %R AL
ARG ABORMADS H 2R, T A B
REA BN G S AR SF A i 5%, TR0 FL0
Sf A1 3 b 0 R S B T B, DA T AR 1 28 4
PEAS A2 A W 00, SR  ATY H 272 3 R
GERMAPEAG o3 B, I iEl 6 s .



E4HA ol &: NAAISSRRANEDIZRRERENITES EHR 463
! ATHOR AT I
umh | [T w# o |, s
L SR G B, IR
‘E fie%ee m ﬁh_ WAL W B
avgewsk | L T 1 """""""""
ATR5E o ZAVL
Y ST o —’| ARG } Y
GEbE, k. TR o
aperte. wae || IR |l
BV WA z ! I
DRl A —'I 7= R R |
* |
ADSTAIR e E T ‘
HEBYES [ 11l b : 3
B L AR T CHibRR fio | ; R
AR MBS o | RER | | B R || 1 .
% . : —| i
X AR | [Cemioen | R
[ SRR | V| Conmrs | |
et [ ewan | [ eewmmm || .
t
Eo6 KM AIMBZNZEHRENINITFHEESR
22,1 RAEK il o FFAH O 0 D0 3K 3 e/ R U], 56 IR N FH AT

BT YRk, 752 A 3 s g
RV BTG, XA G B 13 14T R AT
i, %56 ADSTTNREST . 3 SR 45 43 B 7 ik
A AL E PR SR R Y O TR R B
A BRI A IR S L BR TR ST R R A T
HERILIAL, AR P SR GRS
1% Js R AR B W U 55 sh A8 37 Sl AR BRI
PR A e 5. [T, 3 T LS 3O B i R
oAb TE B AT AN AT BONAT R L AR S5 R Ak 18 R A

S22 SR AT, AT AR AR I J A R 3 4 XL
B o SR T AL A RO 5K 2l 1 A 5 28

Tiik, TR RUAT R REESE | AR AR TR E A
TN 5 . A R, iRERllR e

FEIERI AT T RSz ALRE ), AT DAl i tis
TGN A B E AT RE I A R X 58 Bk
222 MRXF &

DR 7 s O B L 3 P 37 b a0 S5 B

E R TR G 37 s I B eI 2 10
AT A 372 3l R Gent i A -6 JR] 1037 5 0 T g
TR, Bk, TR rtsR . etk . 21k
ik AR R RO B O PN AT R SE Y
A

(1) D5 B, A4 3 2 5 B 4 T Y U iat37 5
A BB TSR N . S5 B R G i

(1) B 2h2 5 R G M RR A Ak Y

(2) B 8 A A a5
%ﬁﬁ%m%ﬁm 5 I 22 450 1 A ) 8 N X e
Yy 0 N7 BE

(3) SEPraE PEIIR . BT 05 ERNd PA] 37 b I i
%k ,%Mﬁmm%ﬁ&%%%ﬁ%ﬁﬁﬁéﬁ
AIAEMESS, RS PRIE B, S0k A 3 XU
KB AT HEZ Ko
223 WAIRE

TEFRZAPA R, BR T 75 2 5803 7% SR 14k

EILAN, T B R SBRIE AT FREE AL I 2R
ﬁ%§#r P Al ARl X6 107 ALY H 372 38 &
SN ERTig iR G BUN N 8L (B B s A K DO VA
ALY H 302 5 RS8R A & @2 BT R AR
0 IR A4 2R AR S O s — B R ML A 15, 78
VO R at vy, SRl WX B 32 3 R G024
BRI H IR . ARG BT ERE . ALK
AU 23t B2 0 o] {5 B B0 E N 25 45 o 78 UK 56 HiE By
B, BT 50 Oy 08 3 o3 i i i g ik 4
Rt 2 EOR SRR, IR A3 5 R
G SLPRE Aa AT R, AR AR TR
B 22 40 22 A W BE 1 RN AL 22 4 A i JEL 30D 1 600 22 4 A
B i . 7EX ALREAL L S gE AT ey b # v,
MREALRG G B TR, #IH.
AIPETE . RTRRENE . T EUNME . EIEE . WI4Edre



464 REIRFR

£15%

Ji ATE A P SRR, A s RS TE KR
s TRz ALRE ) . TEtlom S 2% 7 R Y & R
o TEERVHEB B, BET R TR ™, X
BARBORETF G RO AIE L, BTl 22 4R
RE A i A R P e . IR A A 2 2R, L
JRURSEAE PR T A TR, i 25 A A A 32 B R
GERYPEREFN 2 42 K-
2.3 BITREMER

HI TESCHEE A IR 22, AR ZRER IR 5 5
PrisfrIsifife 225, B Sl IF K it Al or
fh B Be BB IE , QoxfE LR IE B 302 Bl 2R G2 RE X S
PRy S g BT KR . PR, ) DL R BGE 17 i
PP 22 2 N S0 SRR T B, RS A 3h
WARGRBITRENE . ATREE, BRI, =IHF
AR GENERE, BHIR RGERE S 5 ECM % 2 H AR
FF—8 AR T B .

(1) FE55 Mo o T AR 52 el 2 n] g
ZXF ATJRIBRPE ) 1 i, A7 AR R sl T &R gl
KL AR HIL, Sl i A s

; AR b
BB T T il
W2 5

3 EO TP AT SR IR, e R SR TR REFR
il IEFE RSk UUGE g5

(2) Zea il SRIBGE 4 A9 HORF Bk Al
AGustrd B AT, N A AT DAL SR AT R
GRS TEHBOHS TSN TAE . ATBIRLE )™ A
BTES R IRE L . ALRG R T HES S EaH
P e 18] 42 i s 7 45

(3) XU M bkt O o A s 0 39 S el B A7
N, BEAT AN 1S B I 0 XU DAL 22 A e A
A W 2 7 5 SR BRI 1) 5 i ol i XS 1) H AR
fith, AIEEHIIgREEREE | s RGBT Xt
ALRGEATEOR NS . Bl e 3 AL i A1 22 4
BLH . BRI A, ATREW KO AL R 4
AT A . B UEABRIN . A XU B I HLBA &
I B A R D7 58, R IBUHA I PR A AT 3R S8 A O K%
I 5 R it ZER U EOR F-BE, B PR R GeiE
B AT . 2, R R GETHR O BAR K4
Th A5G LA BRI — B E R A, W&l 7
JIi7R

0 &

AN BT HE— 2 A

L s
AT 7

SRR IR B G X PR AR i

BBt B AT

AT RS E I 45

BATH AR
E7 ZWoussREEERE



5 4 1 Brol %: MAATEREANEHER REREMTHERR 465

3 4EiE

AR SCHEET ATEORAE A 325 38 3 58 (19 R HH 2L
ARFES, WRGL AR, FHX N
ALHH SV B RSE, I8 AR A, Al
RO % A HARMUAR 2 200 B, PRR Ve 2
TR NS GG T A R, ARSCRH T
THAVRGER] R REIE L AT EE N B 22 A PR A A R D
Jith, A SRE A A SR F AT DU b 22 A DAl P AR Y
— ARy, SCHEERUEW] ATR G2 48 PR R A R

AL, A 3EFHOR E SO S A =l 5% R
THRBETH T8 4 T B SCHE o S 30 i e 28 1) 245 R 14

AT RARUZ N TR AR5 >, RN
S %3k (References)
(1] XUGEEE, S 2240, MR S, 45 . 058 81 A9 s 2 o 1 372

Bfiz g MR 5k [T ], [ R DR 22 41, 2021 (1)
49-66.

LIU Yifei, HU Xuemin, CHEN Guowen, et al. Review of
End-to-End Motion Planning for Autonomous Driving
with Visual Perception [J].Journal of Image and Graphics,
2021(1) :49-66.(in Chinese)

[2] OMEIZA D, WEBB H, JIROTKA M, et al. Explanations
in Autonomous Driving: A Survey[J].IEEE Transactions
on Intelligent Transportation Systems, 2021, 23 (8) :
10142-10162.

[3] HUANG Junjie, HUANG Guan, ZHU Zheng, et al.
BEVDet: High-Performance Multi-Camera 3D Object
Detection in Bird-Eye-View [Z]. arXiv: 2112.11790,
2021.

(4] FAEHE, TRMETR, SREI OCT ALRAIRITE A sh 25 3l

B B LI ] VA4 525 B 45, 2024(3) :29-32.
QIN Xiongyan, ZHANG Xiongfei, ZHANG Jianping.
Research on the Application of Al Large Models in
Automated Driving [J]. Auto Driving & Service, 2024
(3):29-32.(in Chinese)

[5] CASTELVECCHI D.Can We Open the Black Box of AI?
[J].Nature,2016,538:20-23.

[6] United Nations General Assembly. Seizing the Oppor-
tunities of Safe, Secure and Trustworthy Artificial
Intelligence Systems for Sustainable Development [Z].
United Nations: United Nations General Assembly,2024.

[7] European Commission. Artificial Intelligence Act [Z].

HRIR G R et ok B 2 2 A P IE PSR TR RT BE . A
TERR AR AL . SSEAT T AT OB B
W%%%ﬁﬁﬂu%ﬁ% AL 2 R A e
J1 B HR AT RUSEAL R W I 5 55 1 2
(] R0, G A BV SRR Y BB
B SRR ROR S B — 2P ST N ATER
BRIt i 4. Wl %4 M4 %
4 B BT T A T A,
WA IR T BAE AT A . i Rt &
P B S VPG 5 VA BRI A A DT T, SRR G A
M BORARIE, PRI T HAE R ST, (et A SR
BORM L AR R B IR G — K R

Europe: European Commission,2024.

[8] United Nations Economic Commission for Europe.
Artificial Intelligence and Vehicle Regulations[ Z ].Europe :
United Nations Economic Commission for Europe,2021.

[9] United Nations Economic Commission for Europe.
Proposal for a Draft Resolution with Guidance on
Artificial Intelligence in the Context of Road Vehicles
Under Review by GRVA [Z]. Europe: United Nations
Economic Commission for Europe, 2023.

[10] Road Vehicles—Safety and Artificial Intelligence: ISO/
CD PAS 8800:2024[ S ].Geneva: International Organization
for Standardization, 2024.

[11] EEERMERIAE, HRERMBEZE A2, B H

B, A AN TR R IR 55 8 B AT B (2] L
A E R BB E B I A EE, 2023,
Cyberspace Administration of China, National Development
and Reform Commission, Ministry of Education of the
People’s Republic of China, et al. Interim Measures for
the Management of Generative Artificial Intelligence
Services [Z]. Beijing: Cyberspace Administration of
China,2023.(in Chinese)

[12] United Nations Economic Commission for Europe.
Proposal for a Second Iteration of the New Assessment/
Test Method for Automated Driving [ Z ]. Europe: United
Nations Economic Commission for Europe,2022.

[13] Representatives of China, European Union, Japan and the
United States of America. Proposal for Amendments to
ECE/TRANS/WP. 29/2019/34 Framework Document on



466

REIREFR

£15%

[14]

[15]

(18]

[19]

[20]

[21]

Automated/Autonomous Vehicles (Levels 3 and Higher)
[Z]. Europe: United Nations Economic Commission for
Europe,2019.

XNERE ARIGEPR, B UL, 45 #5332 B DO RE A% RE M
BRIR A e A S PRAG Jr SR IS [T R TR A4,
2022:12(3):221-227.

LIU Fawang, XU Xiaoqing, CHEN Zhen, et al. Research
on Safety Test and Assessment Method of Intelligent and
Connected Vehicle with Autonomous Driving Function
[J].Chinese Journal of Automotive Engineering,2022, 12
(3):221-227.(in Chinese)

European Commission. Regulation (EU)2019/2144 of the
European Parliament and of the Council as Regards
Uniform Procedures and Technical Specifications for the
Type-Approval of the Automated Driving System (ADS)
of Fully Automated Vehicles [Z]. Europe: European
Commission, 2022.

European Commission. Ethics Guidelines for Trustworthy
AllZ] .Europe : European Commission,2019.

Economic and Social Council. Proposal for a Draft
Resolution with Guidance on Artificial Intelligence in the
Context of Road Vehicle [Z]. Europe: Economic and
Social Council,2023.

R R SRR T ) AT RO A B R LR (T ], R A
2412,2021,32(1) :21-40.

LI Guoliang,ZHOU Xuanhe.Survey of Data Management
Techniques for Artificial Intelligence [J]. Journal of
Software,2021,32(1):21-40.(in Chinese )

Organisation Internationale des Constructeurs
d’ Automobiles, European Association of Automotive
Suppliers. Presentation for FRAV First Session [Z].
Europe: United Nations Economic Commission for
Europe,2019.

XEE, HHK, AR, AT LT R R e IR
SRR AT A WS (D] R TR AR,
2023,13(1):1-7.

LIU Fawang, CAO lJianyong, ZHANG Zhiqiang, et al.
A Scenario-Based “Three-Pillar” Safety Testing and
Assessment Method for Intelligent and Connected
Vehicles| J].Chinese Journal of Automotive Engineering,
2023,13(1):1-7.(in Chinese)

FER AR AR Z B2 . A 32 T AE 07 FLI ik
TR AL TR B (2], R & EIR FE AR L AR
22 5143,2020.

National Technical Committee of Auto Standardization.

Research on Standardization Requirements for Simulation

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Testing Methods of Automated Driving Function [Z].
Tianjin: National Technical Committee of Auto Standardi-
zation, 2020.(in Chinese)

United Nations Economic Commission for Europe.
Guidelines and Recommendations for Automated Driving
System Safety Requirements, Assessments and Test
Methods to Inform Regulatory Development [ Z ].Europe:
United Nations Economic Commission for Europe,2024.
AR ) 28 22 AR AL BOR = B s N TR B A
A Bz dbnt 2 E ML S hniE b AR Z 5l 2,
2023.

National Technical Committee 260 on Cybersecurity of
Standardization Administration of China. White Paper on
Artificial Intelligence Security Standardization [ Z ] .Beijing :
National Technical Committee 260 on Cybersecurity of
Standardization Administration of China, 2023. (in
Chinese)
HASKINS C. INCOSE-TP-2003-002-03, INCOSE
Systems Engineering Handbook: A Guide for System
Life Cycle Processes and Activities [M]. International
Council on Systems Engineering, 2006.

BIm BH i 5, G S5 A S B A e
AT SRR T ], BIEA,2018(1) :33-37.
MAO Xiangyang, SHANG Shiliang, CUI Haifeng, et al.
Analysis of Safety Influencing Factors of Automated
Vehicle and Research on Countermeasures [J].Shanghai
Auto,2018(1):33-37.(in Chinese)

TR, X0, BRI, A VR A I B H B S 3R G
SR AR 5 R R T]. AT RE,2023(5) : 1-16.

LI Shengbo, LIU Chang, YIN Yuming, et al. Key
Technologies and Development Trends of End to End
Automated Driving System [J].AI-View,2023(5) : 1-16.
(in Chinese)

LAUGIER C.Impact of Al on Autonomous Driving [ C ]/
WRC 2019: IEEE World Robot Conference, Beijing,
China.2019:1-27.

A N RAUR R W 55 & b4 v Ae N R A K dla
G z] et A ANRRFR W 5% 52,2021,
The National People’s Congress of the People’s Republic
of China.Data Security Law of the People’s Republic of
China [Z]. Beijing: The National People’ s Congress of
the People’s Republic of China,2021.(in Chinese)

FE R EIRME RIMAE PR BT, BEW,E LT
s I P A5 SRS kg S ih AR R R L Z ] L
A EREERFE R I A, 2021.

Cyberspace Administration of China, Central Propaganda



$48

Brol %: MAATEREANEHER REREMTHERR

467

[30]

1E&

Department, Ministry of Education of the People’s
Republic of China, et al. Guiding Opinions on Strengthening
the Comprehensive Governance of Internet Information
Service Algorithms [ Z ].Beijing : Cyberspace Administration
of China, 2021.(in Chinese)

FHEABORES , ZE T, TALFIE B AR . B A L A
Ipidi GRAT) [ 2] AL BRA R ER , 2023.

Ministry of Science and Technology of the People’s
Republic of China, Ministry of Education of the People’s

e
[IZ]

=

WRot (1984-), ., iideshde A, M,
AR, T R BRI
A5G TTA

E-mail: chenzhen@dystech.cn

[31]

Republic of China, Ministry of Industry and Information
Technology of the People’s Republic of China. Measures
for the Review of Science and Technology Ethics (Trial)
[Z].Beijing: Ministry of Science and Technology of the
People’s Republic of China,2023.(in Chinese)

Commission Ethics. Ethical Rules for Automated and
[Z].

Connected Vehicular Traffic Germany: Ethics

Commission, 2017.

BB (1990-), B, WiZkiMwIr A, 14
+, TREIE, ETWFIT T A R R MR
Ao I

E-mail: xuxiaoqing@dystech.cn



