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Abstract

The development of self-driving cars has entered a bottleneck, and more companies have begun to
change the concept of traditional hardware as the core, and have begun to develop algorithmic
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systems that can realize the function of autonomous driving. The algorithmic safety of autonom-
ous driving has also become a difficult problem that must be faced and solved in the process of
commercialization of autonomous driving cars, which includes the safety of autonomous driving
algorithms in the three aspects of technology, network and ethics. Therefore, it is necessary to
make changes to the traditional legislative and regulatory framework centered on human drivers,
to construct a safety framework centered on autonomous driving algorithms, and to form a safety
standard that encompasses the technical safety of autonomous driving algorithms, cyber safety,
and ethical safety. The new framework should pay attention to balancing the safety and innovation
of algorithms, maintaining technology neutrality, and striving to advance self-driving cars towards
commercialized applications.
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H B R E MRS R O RO TR, & B 3072 5k 0 3 Al i v s A H 302 5
R AR KPR E FHOR A%, fRERIE RS DG 224y, MRt m Tl Ree, NREAFZE
ENFRUEE R AT RS, HA TR IR AR RIS B Fify . MR8 E Pry< 4 TREIT P22 (SAE  Inter-
national)$i& Hi (1 25 3 [ sh A AR 2 G bsve ™, For LLART L2 R A« 25 3 53 4 Bh 2 48 " (Driver Support System),
200 T N R R B EAEE, TR I R R AT R AR R, L3~L5 RN “HZN B RR
(Autonomous Driving System), 2538 53 (7 AR IR ARG, B RSB EE> . g 2021 425
H, SAE WSO (I BrbrtEAL LS B & KA e 7 AR AE NI 4, L3 2 L5 Z4i) H s B Bl aE i b4,
Horp L5 i F B0 3R 4 n] LLSRISE 4 F BN B 0, RN TR E AR5 01, wh o] DAEATf 25 1 T #RE 58 ik
T I MATS T MREN S, 2022 48 3 AAMH GRAEZBB A% (GBIT 40429-2021)briE 5
— M E BRIEAT bR AEAN R, TR AR B 2B )50 LO~LE AR, Shniis % T REHZ)S
WRE R EARDAR, BREENRET MR R, R H 3R B 232 305 424085 E bR
BN L

TEF IR b, E R4 OB Bt N Inide s B AR, I By, 2022 4+ [E 3 8h 2 3T K1
BT HIE 106% [1]. H 3 B4 ETENERNIE B AZ 8 R S0, A AE 0 s B R R 45 SR s
TNEBBPALLE . HHZE . YIRS 8 S 5 R E A WE I, HSCI LS 2 A3 e A RK— B
PRELE, FREFIEIE BTR3NS B R TR 2025 AR AT JE SR R A K
FI| 2035 4, AP AT RS ZEEET AT DASC I H B S B

T TRME O J 1Y) E B B R ZE N, AN FR AL i EE TS T 1) B BN B R A S, I RREAE
PEEEAE EnsESt H s B M SEA R e R, R, AENGERE, ARt ARA E AR
AR HEAEEE . BEEDE(KPMG) 2020 AR Hsh 2 M5 4 A E 50 (Autonomous

'SAE Levels of Driving Automation™ Refined for Clarity and International Audience, SAE International (May 3, 2021),
https://www.sae.org/blog/sae-j3016-update.
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Vehicles Readiness Index)#f g, FRELEHDHEA S 20 17 2, HELBONEE)R, IREHILZ SRR —KRERES
U SO T BUR AR RS R AR MUE AN e, X B B B R A W R R G PE R RS
Ko HIRETE, HEOY HSBAER RS RICLT JUAMRE R

W, HEAME A SR AN BRI RIE 2021 4 11 AWAR CBREMIBER 2258 B IR 5 on
YR EERTERAT)) K E A T BRI i g, A A S BN R G,
IR R HE R T 25 3 LA G — R A ), BT T IR SR AR R . SR, Sl A3
WIRZE M EVEHAL . MR R IEE A VB R E &AL, U 2021 4F 4 H A (GE
AL AE(IET EUAR)) FHRBNX — 2, HEE T CAIEWRE” MAEERE. =, R
P 22 A R B e A TP AR BN TR S VR TR RR TR 22 - 4R, T WA S ROt 5 FH P B
AEFEGHAR R, WA IR E IR RN 32 R AT B YR AR SR A R AR 3 1)
3 BT AE BRI E . B0, THAME BALEREN A (IR X 45 22 4 R 22 A An Al AR R TR RS )
GAREBEFRZAERARTR) (EREZE WA CHREMBYAE A WEIR IR RS (IR W),
XL WA R A FEXT FHZE ANBAR R B 38 38 R G0 sk M BEE AU 2 2 B An i ik R e 78
TR, (HX SR 3 TRV 0 R 28 e A RV e 4, RN E B B Mk 2 4 7 T 1)
{107 ) 285 22 4 FNEIHE 22 4 AR R RIE

gi b, FRATATLAE H 20T E 3h 2 R 2R AU 0 3k B E TR ORI . (R A
KA AN 28 2 5T T, AR O LA T e R R U7 Al B B B R E I e A I RE SR . R, M
SR E A SRR R RIME R, RETT B BE 3 8 BR AR R A H BN S R AL A, ATEBLR
BRI I ETERAT S B SGE, SLEE EARR & H AV B R E R LEE . A Rer B B
BREE A A NESE, RN [ B2 B EE I AR R 2 APk .

2. BRBWRENREERERE
21. BEHBREZENRRZ P

SR E Bl 2 TR AR U R FR A M RARER,  IEAPRAR R ST 1) 22 A i AT 1 LT 1) LA Bz
EEBTER RE AR . SEE NHTSA 7E 2017 SE 4401 (H 334 BORTE R 2.0) 12020 4 12 1
RAGN) (E 5285 RG24 HELE) (Framework for Automated Driving system Safety) T &5 5 i [ 272 15 4
A ARG ABIAER B3R °. FRIE ) 535 [ 7 R AN, AR 2021 4F 5 AMEH A A
SRR ZE, FATAT LA B4 ) 9 R SRR Y 5 o R S AT N BRI ¢ R
5, AETHREEE SN, 2021 4 8 H AR ERRATH (ST Inom R e PRI 4R AR 7 Aiolk B it HE N B B
ML) L 2022 4F 8 H 8 HRATK (H3VBMIRAEE %2 RSRRE(UT)) SIS IR g% T
—LE[HANAL, X EZEH RGN e TR AR EM S T R, AR e, M
A0, EMRI BB B M R G L A VEEDRILEIESE . RBATHEYE, NEEE RS —IAELE, RRgw L — i)
2EeTLR N« A BN MR ZE A TR S (T R AR A 1) BORMA: 2) HoRAOH: 3) JERhEit: 4) W HBZSE . See 2020
Autonomous Vehicles Readiness Index, KPMG,
https://assets.kpmg/content/dam/kpmg/xx/pdf/2020/07/2020-autonomous-vehiclesreadiness-index.pdf, accessed August 21, 2021.

Automated Driving Systems 2.0: A Vision for Safety, NHTSA,

https://www.nhtsa.gov/sites/nhtsa.gov/files/documents/13069aads2.0_090617 v9a_tag.pdf, accessed June 3, 2022. Framework for Automated
Driving System Safety, NHTSA,
https://www.federalregister.gov/documents/2020/12/03/2020-25930/framework-for-automated-driving-system-safety, accessed August 21, 2021.
“Patrick Ayad, Susanne Schuster & Katharina Gopferich, Germany Takes a Pioneering Role with a New Law on Autonomous Driving,
LEXOLOGY (August 2 2021), https://www.lexology.com/library/detail.aspx?9=7347621e-e032-476a-a06c-ae2dc33dac3f.

S S CALAME BT IR B B R A= ek S r= SN BRI LY SRR
http://www.gov.cn/zhengce/zhengceku/2021-08/12/content_5630912.htm, 2021 £ 9 A 3 Hijjlil. 2 W ( B MR Eizk % 2R &18
FORAT)Y (MR WAH), SKIE: https://www.gov.cn/xinwen/2022-08/14/5705346/files/7e2c6f6a04884124bcfd71668619de82.docx, 2023
F7H 6 .
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W, MBS BREEZEVERIRE TR, BT A SRR TR 45 R
SEME HIEESIRE ST AN i T o AW N A R 2k, BT LAVEAG B 302 BT I Bk g e PR KR
o PTUMESGE ST, RS E . B IINESCE # LS 0r JOF A G TR B s S R4 0
Sk w At ARYEFRE S AT I I, QR I A% S 8 B I ORI IE B 30 2 Bk 1 2 e E e
FAEFN, FAFHEANEIRRFETH 5000 12551 T ARSI R — MR, B3 %
FAERIESEIUEAL . PR IEIE TSI, B LA B 38 B2 1O & & ML 7 B B Pt 72
&ﬁ&ﬁéi%%ﬁﬁ&,mﬁﬁwﬂ‘%Wﬁ%%ﬁ\%E%mwﬁjﬁﬁ?$ﬁ%akﬁmﬁﬁﬂ
R4S, [ R EAREIX SR VA A Rk . ATATIE . A IEMERIA B . RS, A A R
KRR GERAN T RSB B, SR S Bt 3 PR Sk i 2 Ve AT Stk

H=, MHZL AP HoR AR £EH 325 P A T EZ PR A KRN RE 12 4
. Eﬁgﬁﬁﬁﬁ B 302 3R G 0] O NSRRI 7 AR B R 1R 2, Ry
WAZH S . AH AR SE B 7 A B ISR BE N K RINUIE A S 7870, RO N SERIBUA I AN RE e I AR AR 5C
R, HMSBER kL. —R ALK SNV 8], XA R R 6E 52 2 2 F AR, A AL
EBEPREE. W ZXTFIHRENEE . RERBIREE. ok, AFRFZEN GOHEEE R
SPRAR AT, X ESRFATHR T — R T NRIERBUE WS RIS, B2, B
BB L A WA/, BT R B 780 FEAN A S N S0 E AR R A SRS L £R G
PERST, XS B B2 B AR [3) AR 2 B P A AT AR SR — Bl

22. BEEREZNMEREHE

WA 2% 2z VRN B B 2 B4R R RN T R SRRV R 2R [3], He B B 368 38 0 XS M s B 5 5
HEN BN LA, B, HalBMRE kT m ZRMRE, SRS E R 5 52 2145 10
ire AR GHIFATRA IR IR, IXEWRAE DR A 3 B HIT R MR Z SIS Adr, R
RJG PG R & L™, Fril i A s 2B RS2 BN BGh RR, ARt B8 oy &
2o Hk, E AN E IR NS RN EREN S L. BSERERA T m R R, &
BEA S YEE . WSS A FEIA TSR AR S (5 ORUBCRR AN R 3= At mT DU 36 B ) s 1 SR B H
BN R N R I RS2 B 2 iy, TR I X e ] B S S IR R
SO B BN BB IR ST, B DA AL B 3 S BV S 5%, DT B IR 1
Wiz e . SRJE, BB R A] DUE 24 % Fp O RBGE AR 2850 B3 BRI RS
PRz HR R A, SR DRI RT3, Wiy ms. SREROCRE SR . fEkshhhe

*Marjory S. Blumenthal et al., Safe Enough: Approaches to Assessing Acceptable Safety for Automated Vehicles, RAND,
https://www.rand.org/pubs/research_reports/RRA569-1.html, accessed August 21, 2021.

"Nidhi Kalra & Susan M. Paddock, Next Stop, Neptune? RAND, https://www.rand.org/pubs/infographics/IG128.html, accessed August 21,
2021.

8Laura Fraade-Blanar et al., Measuring Automated Vehicle Safety, RAND, https://www.rand.org/pubs/research_reports/RR2662.html, ac-
cessed August 21, 2021.
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RGIZEN, IXAERURT DOk B 6 A A G B3 S R AER H . Ak, 2017 487 H, Rellidi CEO #
HYL, T ENE %WEW%%%@%“QKTU%%EMMEﬁﬁw ERE b, B EREN R
KRNENG, SERARBERAER. REBEZ R R A =5k, B E AR EAN
HE I E B %m$*$ﬂ%ﬂkf BB, IXEBIERT A, REIT R BUFERT 155G Mk
AR, IE PR b i e i oy B & Bk AR B AR B BRAE H AR
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PR 8 SR AN AP, B EIR TAREE L4 0, KP4 T [ 302 B VR A0 B 5 4 i)
AR . F BRI EVEAR B B, A VE 2 ANHE BT O T U AR B R, fER
EEHON, AR B S BRI ER ST A RE RN RN ESR, 8 B3 A B A
fERDSRAL “ AN BT BOXER . (E il T RRZE AR IR, B0 30 B RA KB T T RN A DU
HAR. DL, NSRS R R RS I8 T B AR RS B ME s BRIME LIS AN
SCPERFFIOREE, ZREUEH T AJLE K B AT SRR B . 2017 SE4EE “ B3 5
BRAEPRHER AR, HlE 7 —med& ZHuie B E KRG [4], ROABR KBRS =3, Rk
AYEHATHER, W ORI AR e (EAN T S i SO A, 2R IR TR . ). B iR sk F
SEHAT L. SR, EOR A S ITEA OAE HHE BEAT VRARIC K, SR EUR AN B E TSR IR
HFe =K, SRMEE SR AR BN T, PR E HE b 58 55 0 XU o AT e HOR 4G B T U
g, FATTULSHE G B QB RRE, IR ERE SRR RO, FlErfFaRBEET, BAHE
R IERE I, BARIDN B 32 B RoR A e 38 21 1 2 4Pk

3. BEREZREHEENTIIAE

FEAERVEEAN, PUJ7 (AR [ AR E 5 H S B B E A R MBI, U0 TR
H A S BRI EAELE, B O AV TE I 3 v S B kA 2 FH 5]

et 7 ZE IR 5 AR R BURANEA R, HEZh A BB RO SEI A . BT, Jbat. Bl I
BT B2t & 77 R EE N, Hl TR, GRS, 4 8BS IR FHTE
TAVPNRIBERS . RN, EZRZBEESE, G, CERRSEZAE) (NBIE) SEEN E 2T 2
NGRSy, FFRBEAT L 9 7EN0ET I, X B Sh B B4 A R BSTE L& B s 2 B R 5k %
LA BRI, HBA AT IUE .

AR CBBETTE QBT A R A ) $i2 Hh 1) 21 2025 4R SCIAT 251 1 202 Bl K B AR 4R I BARAL A,
S E A2 B AR REIR AR N N TR B E AR, AR GEE M T AR BN S VA AN
EHEZR O A T, ARENDN B E B BRGS0 — RPNER. TEENME R, N7 sEilE

SAEE, (FEREMBEE LT AP R EHEFEY , SkUE:  http://www.xinhuanet.com/tech/2021-07/09/c_1127637056.htm, 2023
1 H 23 Hil .

Responsible Innovation in Self-Driving Vehicles (Policy Paper), GOV.UK (August 19, 2022),
https://www.gov.uk/government/publications/responsible-innovation-in-self-driving-vehicles/responsible-innovation-in-self-driving-vehicle

s#governance.
"Maximilian Geisslinger et al., Autonomous Driving Ethics: from Trolley Problem to Ethics of Risk, Springer (April 12, 2021),

https://link.springer.com/article/10.1007/s13347-021-00449-4.
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[21 ™am. E A LETETI]. EAMESFRE, 2022(2): 73-86+197.
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