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Figure 1 Stakeholders of automated driving vehicle safety

22 4 ) BN 32 B 41 25 BRI OG0T, IE THImMBUR SR B BLgE. W& 1 R, B 8B Rl 4] i 52
FZAH S AHRTT B V)R

ARk, AR FEAN AL AN E KN 190 71 G K E 32 3R 4, HA 22— =& PRIk Ac i
R, HEEEEA M ZAEER (NHTSA) Guit @), 04% 724 Al o B2 5 R 5] R, Bk
JRA BRI E B P07 SR 0SB AN REERE RS, v 7RIS TP R E R AR —A
FaE R R, ekl BRE A0 R 22 B 03 A RARE SR SSIB S, RH RS ISR ER A E. T
AT AR R, H B BBV IE K RV 22 J7 TR 2 AL, IZZ b . PR 6 | b afe s
(R AT AR A B4

FEGIRFE R AR AR AR CA, TR T WA R G0 R BT BIIRE I 4L
NFEF IR, T T GIRE 2 B2 2R ER R HAS SR EZEREANE LGRS, |
THRGIRNE, BRZ I058 M Ko S SR Zaet, B BT SR TE SUSGA R . RGN % 2T R
TE P A S B, A il BRI R 5 0 M 757, 3R H 5 B 3 S 3R R 2 2 BOR IR IR
LR e kash, Rl 0 ) E 308 B R 2 A BOR BT o A2 e, O B S A R ER LT R
AT S A A — 5 1 2% A S LAl
1.2 Ba3ERRARZBEREERIE

Ak FPIENE . PR G . AU AR SRR U AT T KA . Herh IR A
M 5 R 53 D) S A G B AR DG ) R (T B 3l B R R B BAT SR R BRI AN (BLAE B AR
(RN, TR R G (V2X)) )L S a2 10, PRk 2 (1) e 77, RefS7E — e FERE R ORANE ok A
M RAE. FSL b B S A SRR RS (advanced drlvmg assistance system, ADAS) Zhfg (Wl
ISP HIIE RS (ABS). LV HE R4 (ESP). HaWEE2HI3) R (AEB), BRI RS (LKA)
) RSB N ECARERFAT WA M 2 U gt R 8, RS REAH RO T Fima 4
P, AR TS F R B B B o B RS i, B TS EH N E BE R B A A M R4, T
PATIUIN, 2230 %242 0] L A5 Bt — P2k ). DURMBASBE=2ER <N - & - B0 ik, diats
IREW 240715, A B 3 S R 3R THSE 22 4 1 SR,

20 42 70 4K, Haddon M — %4 — MEGHI R G A SR 7 — MG, R Rl S 500y il f iy
— R - LRSS 3 NETE RN - A - MR 3 7 RN R S A AR R S AN B N A L
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% 1 Haddon %BP%
Table 1 Hadden matrix

Phase Human factors Vehicles factors Environmental factors
Information Road worthiness Road design and road layout
Pre-crash Attitudes Lighting Speed limits
Impairment Braking Pedestrian facilities
Police enforcement Speed management Other safety devices
Crash Use of restraints Occupant restraints Crash-protective roadside objects
Impairments Other safety devices

Crash-protective design

Post-crash First-aid skills Ease of access Rescue facilities

Access to medics Fire risk Congestion

Traffic, weather, road condition, other road users ...

=== Environment
1
1 Simple sense: sensors
: Simple think: controllers
Act: actuators
: Sense & think
| Handover, control
- Human - =—-—-=-=-==—- >  Automated vehicle
4 i

Vehicle status

2 BHRENA - F - MRZETREE

Figure 2 Human-vehicle-environment interaction diagram for traditional vehicles

ITHEBI A T 4 1) Haddon iR (Haddon matrix) M0, 41%€ 1 FoR, HAp A ME 1 R BN SN
B rh RENS I SR R ORIt X OB BTN VR RE | 2 B IS A I R AR 2 A U TT Y
B,

b B BRI, P E RGBS IR R A T BORI AR . Wl 2 Bos, &SR,
BRI T R AR B AT RS U B SR, IR A E I R PR IR AT RS (F
) i3l BXENAE) SEIL e g, DRI SR 2 A i ﬁIEﬁEI’JfLA 25 B3 AR AR 2T 2 B 5,
é%é‘ﬁ%é%ﬁﬁ%ﬁ%ﬂ%ﬁ@%%, FFRMUN S (3l $15E). RAMREERK A B4 (L1, L2
?)KijalJ) A By FUA fa] B B A BN AT SR IR RE /0, (B Hed E B ThRETI AR R i &5 WISV HhAT, I 5 ik

FAR S L ZARA T BB 57 — BOR AT, % RS B 2SN, B B AR 2 2 it e
TATEE IR, BAR BB K2 R FHE B, WATRE I B I0 AL L BRI A R 2By 57 3
ZiH 2 RO, IR R T B E F IR S

HEEWIRE (HeAbdE L3 &L ESSEG A2 ) MIENA A, Wi 3 Fos, BalE R E X
BT AR —AEE R, f?ﬁlﬁB’JLﬁTﬁfrﬂZ (operation design domain, ODD) W, ZHHKEE H & [1)1%
R FT ARG R (AR EE R A A AR, R B gk
(B35 5 GO AL 2T, Bﬁ):?ﬁﬁﬂi‘}*kﬁ%%mﬁk SORAE S5 UL RIS, ik AMLAC B, VX S54R, A3
WRZEN B 5 AT BORS SL R A R R IE S 5%, WRAE ODD WRAE T i, F 25
RN BV ER S I, BBV i O IRREe 7 11 22 4, W SFHOB T3, £ B3 B R 4 TH
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Traffic, weather, road condition, other road users ...

Think: controllers
Act: actuators

PP Environment
1 Sense: sensors
1
1 I
o
1
I
: Automated vehicle
1
1
1

e e e e e e e e e e e e e e e e e e e e e o]

El 3 BHBIRENA - F - FRZXETEE

Figure 3 Automated driving vehicle human-vehicle-environment interaction diagram

Passive
safety

Cyber-
security

Functional
safety

Automated vehicle
safety challenge

Behavior
safety

B 4 BaBIREEIRNREHE

Figure 4 Safety challenges faced by automated driving vehicle

TH AT AT 47 AL AN SRR, DAOREE H 302 ByR 24 1) 2 A k.

FH UM AT L, T ZE A AR By 5 K B 168 77 S R TR0t R S 4, BRARG 00 T N R 25 8 53 16 R A2 i
HMOK T BETH 2%, 115 Haddon FERE N BN K AR, SR, S2BRT H #T B 302 B H AR FI A8 5 it 2%
i, I IE TGS vision zero 121 BIR S, EFRAR T AR 30 5 gl 1) A8 @ S R, B 325 58
TRZE AT IR v 22 07 T 1) 22 2 Bk k.

1.3 BHERBARAZBREEHKIE

H 3022 3R DI REA WG SR RN, 2240 5 & KRR R R E M2 32T, SRR M TTEE TR, £
EN AR (DMV) S0 H 32 3y FE NI &5 FR, Ak 2019 45 11 A 8 H, i3t k4
217 X E 372 B AR A Al i 8 AR SR B B B S B R G PR SR, X
IR B A T TE BRIV 2 1) H B0 B B R R LR, ANBE SR VFaRe 7 AL TE H 3725 B TR 4R B 220 b B o 55
IRA B AL SR G 2 W R4, 456 B3 SR REORE: i, AR T B3 S MR A
I R e Ak, Wil 4 s,

(1) #3424 (passive safety) SEFRVRGEAE KA FH LG X 42 A 3 4 J R4 AW AZ I8 2 5 35 1 IR
P R B B R A I R T B, H SE R B R R AT RRAELE S A AR . RMETE AR,
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T KRR HAET BT, #Eh 2 e lEohReE a2 e RUa b gk, LR ZERTIA T 2. 1%
G ) ARG LR R R, B AT E BRI SO TR Eh 2 A A AR VR A4
IR sE 15161 BRI, FE AR 2By s ey, 2490 o 350 Jsa Ao A B 07 20K R A1 2 34k, BB 22 A HORAE TR
SRR 75 TH A4 T W 7 e ] L 127

3P N BT 55 PRI, TR 2 oA TRE AR A, e UM SRR NRE . B bR
B MNFHARBE S, I S E 0 EEAR A 1A R, B RS ST G PR R A S 2 BT K. AR
AR NZHRE, 22N 2 A B O R G, LLFRI (Benz) AAT I H IS BMES 4 FO15 A, 25k
GRRERR AT DA 0] J5 s, 4 sk AST REAe T DL RE Dy 4 frafe 2 Do TSN, SCHR [11) B0 oR 1 SR sl
W,

SRTTIAT BRR ZERE B 22 A e A6 BRI AR AR IN , 75 18T 1) ZE 34T 1 07 ) RO i 22 42 iy, A REdR AT
RARAR . FEARR SRy Frh, iR A e Ah 283 (A4 W1 A8) H 28 S22 N ES), BUA 1#3)
AW NE LRI IR 24 181 AR Ji 48 019200 (Uit SR 0, 7R it TO0 T, AR A A
RIS « ALY TR )T 51 2 8] R Al il 48 4 5 e S v (Ol 47 26 DU, 488 o 2 S afe B3 100 AT i
. XGOS, AR Ui AR 22 4 Al e A B AN TGVE R AERR v AL 28 1 3 S SR AL R OR3P, R
{51 3 R DA MG T T~ Vs S SR 4

(2) ThEEZ 4 (functional safety) /& HiVH Bk 1 HL T U R GERI DhRE 7 1 51 B /6 35 BUA & B X
R U, GEAEsk, AR RGMERENEN T ZEH, AR TRARAN IR SEREZ e
AL AR 2 R R . — S N2 O RGN T RE, Glnsh iEh| R T RGeS T
RGBT RE R B, G 3h M e m ThRE R, W AT R SECERm IR A, RGP ER A S
Uik

b6 22 Uk R G AR FER IS, S BE AL R 2R 55 2 RO AR I KU RN 384 . DAL, dn s
RGBSR RS PR nT 42 VG A, I vt RAF I 22 4 RIS, 72 2R 40 H LR 280 R mT R
T 22 A, ORI 2 1) 2 AR AR G ARG T B VR 1) . H T Bt 1SO 26262 124
(R L E Z bR E D GB/T 34590) NIEH D) e 244 it 7 a4 an AW . R ThRE % 2162,
{EZARAELE = B B A B S S 3R 4 S IR A AEAR 22 ) IR,

(3) X T HBBRRE, bR T 25k G K F A% R ST T 51 224 KUK LA, B 25 I8 AR R G
FEAN R AR I D0 T 22 4 ARG, 2 LT i R 2 @A I, RIS R GER K AEAR (T B R 2%, B
AT g BT PR R R BRI PR SR 0 A A DR BT I R B AN HE R 22, T RE 24 (safety
of the intended functionality, SOTIF) s& & AFLE_LIRIESMIRIE LT, KRG IhEeA L 8nl UL A A
e S BU 2eax U 231, e [ Bl S MR G 22 A U TR S, e A R L PR AR PR AN AT b e S B

AbTARHERE SR B ISO CD 21448 24 ¥4 3& T Li~L5 Sl i B Zh 2 3R 4, & H 30 B 3R
ZETHREM RS SOTIF & 3o MR Al o T Th BE 5o A Bar ik SREM il 58 5 N 2% [RIIN, iZAm o 2% 1
BLERs2 20 BRI . AW HAEXS H 3 B 3R 4 2 E R Ro i, JF48 5 2 i e sE I a7 7. 7]
T RE %2 4R 2 AR 5 200 B 31725 B 22 A VERIE 7 ) B 27 ] 125,

(4) 7EB L STV ERT, 5 BB AT N W R AAT N, (B m kR ERXT s
B AT N BRI 30 FAT N5, X AT A0S AR I 7 e T B A B R SRR 20 X E B A A
BT, ZRNFE LI U X B2 BAE R, I P00 ] ) A2 R AT N AT R, T ol B e ke 55
ARG RAEE K. B3 SBREARIERE (a0 SR ERAL), 2905 Al A E 2 5 & 0k
WIEHI T RE, SEEBRIA 2T (B RS RT A TE), ] iE RS E . XEZ A
L2 5 ¥ ZAI47 944 (behavior safety) [7] .
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WAL ZERRIAT 922 48 SURV A IOARHE, RN RS 9T S AT N %4, 1IX 2 B AR EAT %
A= FITH I Pk R, Mobileye $& H 5T EBUB 22 4 (responsibility sensitivity safety, RSS) 4 H #2315 %
RIS ) 22 Mgy S AT 1 TR AR, Dol SR Fe 4 it 1 AR B i) A VI i, B H AT SR Ak
THRESERRIT B, WA A AR S Tl 5 (1 e 552 Bk 1261,

(5) 17 B %4 (cybersecurity) J& F A R RERNIEE 1 B 312 WK 4 X 0 TAE SR F IR A 4,
TR S B A 4R O AR B 58 7, 31 G52 oL BB AR AR 2 U RS BT T BB
BERZEAEIRA — TSR — PAT R I 2 A, Rt R) R AT S . RN g T IR B I A
FIYHERe 71, B EBIRER T I B BRI UL, b2t VoxX W4 5 AR . Bl 1 it i
P I A I P ek S EAT R A L. AR IR Sl AL AR RN IR, T BE N RR B B A AN 7T I
o HAF.

U R AR A O 32 B PR A B W X T iy S EUCE AT RE, BT B T, AR
K2R A . 3FH B SR FEAT SRS, Il T RENRENHITEE, XEEFEEY
F R P BIAS NBSAL. an SR AN 20 T 97 B, 1 S B0™ S B AR 1) . SAE J3061 128 K IEAE ] 58
[¥] ISO/SAE CD 21434 27 iR 45 B2 214t TRV RGN RIR T, XK 2 B R EZ 2N
MV — KA 5T A

1.4 KRICLEH

ASCIE MR MR MM HITTE, X B S 2B ) 2 e R & B BOR AT BT AT 7.
55 2 WEIEX B S EREN L MR LAMETRR, S a8 TARIEER . FigA TR TE
5, WSR2 SR RIS E . B 3 A AT RIEAN A, N R A3 A
Tgzde 5 AT, BIgah 4 hRe 4. BUNDIRE 224 AT AL eNE B 24, ik Ao B3R E %
USRI BORIR « R R SRS MR RS 55 4 WeR A a g KR s,

2 ZKEIBERWAEREEFRFRASHT

2.1 EREHEWREREEFHIFEE SN

Bl 5 Jonic 30 Bk HAEWIRE LA LRRIEES. TUEH, 2IRANEBIRERSE
LR HE R ARFRER K S (BT TR ATF I Y, 2017 S48 /T REA 528, UL 30 45k
BEA E 22 B 4 22 4 ) R ORI FE IR M B T, K& R i S R 2 . TR S S E R R
PAF B BEPERE R

51 BB (1990~2004 ). BRIBEREABUAKR, BRERIGLEABID 150 14, I 20 246,
B RN BIRFAN LR R G 2 Rk Te N B B py el Rt 290, 20 4D 70 AR, M R
AR K E, VRE] T H B RRERIERIC (ECU), T SLI NI B AT JC iR v i) 5 e i
Thie BOL JE b6 2R 1 L REAT 20 br, TESL I RVA 42 i T 2 A B Th e iz th R, 73R s X S ol R
(WE 21BN FlBL 2 B ) 220, PR R AT B e A BY. B EHE A (Bosch) AR R T Biiust
W2 R G (ABS), 1R 2GS, RGA 20 204 i 130 77, & i il 2 g, 44
HB RO IE B ARIRES, By 16 248 B E R0 3 B g 82,33

55 2 BB (2004~2011 4F). 2004 FEEF G A /MERS, 2 589 1) F] g 235 RFFTE 150 £F
Pk, 2004 4, 2 EHEPGE RIS (DARPA) %8I — R AN EPiFE Grand Challenge, bt
FEEDREIREIG T (Mojave) ¥PiEE 150 JE HLARFE. BIRBEA S E IR, (HEM LHEdE T IR A
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Figure 5 Global patent application trend of automated driving safety

BB BT R, S B 3 BB AR BOE 1 P R B B 7R AR, VR4 B
HEEAWIIRAL, IR BV A M DIReRk 2 | JRE B TR aeth. 2 8005 B2 B ThRe DR+
VN E, WE SR NS (AEB). WS ER (LDW) B3, Ji Ak i (FCW) SR, 78
R 725 T 573 725 T 47 (1 [ B B8 A A0 O e 25 T g 2 4 361,

TX 2 B B R R AR OB R b, W e i S B R4t (ADAS). ADAS 1E8 B30 BH AR
Fefih, Zabin HEMRE, CEMEREH, 280K E L ADAS fE NG R 3B H 0. N&s
R EE, ADAS RSN HIMHERE TIRE E 22, 25U EBON BRI TS TR,

53BN BL (2011 FEE ). MEBYBCE R B s PR IR N, I 2015~2017 FEHKIGEE, 2017 4EE
FIHEEIGINZ 3135 £F. ZM B R il =R IRIG I 0 5 ], 1585 T 4R DA T30 g S KB AR
R — R DGR, ANE MR EE AN LERHE AL, 5] T Googles Uber. H
PSR 2 B AN B ) Z B AR, 302 BT SRR A E AL R SR SR, T Velodyne
EAE BT . Google Z5 N TRV BBV SR UL, AT LAURIECA TR T, 2 Wi sk i b . i34
AF], TR A BB A R T AR A, AN B R 2 A AT A SR A A & &3k, 1
e RIEHE A 5K E AR U SR TH . B A e A N TR Re R . VR 2 o) S A ) B
AL, TTER T RE SRR TR = imdEh] . ZE 50 248 S5 A0 S & R AR Y.

2.2 FERFERMBXNENEWSRELEEFRIEED

Kl 6 AT N B sh B MR 2 2 M A ARk A . BT LUE ), BB R E a4
PR L F) AL LR [E DLRR S T BN RIE I B RREE K. DIE EHE TR N 2,
HITEEIA 7030 RUF, HEIRERSHIEEL 2 (42%). HX, fEEEMH AR ER L REE DR L,
I3 HIN 2860 AN 1850 AAF, HE 17% AT 11%. #HE . E . LR R R AR RUR 2L R
HIIG B3O8 800 AR, (HEUAE 5% Acda. HA [ St X () L A Hid & 5 L T 3%.

1) FE B3I % &R, http://www.cinn.cn/ad/201909/H1 [ B 32 3 22 2 324 pdf.
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Figure 6 Global patent distribution of automated driving safety
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Figure 7 Patent application trend of main application countries

W 7, LR R ERZ R E L SEE 9], i 32 2R BE E LR . TR
FH, 2010 9 CART P E G H 302 WK 4R 2 4 1) & R BE E AR D FEHRTEAR T 100 1, K2
IUECE I BNk ss. BRI DAHEN, 76 2010 4E 200, H 3B AT AL TE BT ZER B, HBh2
B2 A AU v A e AR DR Al T ST R T7 1) T AN 2011 42, rh S Y A LR FR S ECR T 4R IR
NEER EF, TH R EEER LR, DAEE 25%~35% FIEEmBMEK 7E 2016 FHEIE 144%
MG [ S 114 5 [ )6 R HR T B K P R AR R P [ AR 20% OB R
2018 FH LRI A NI, HEEHE A2 RGO, FoAh 5 R B/ 6 ) HA 1 16 s P A X A8
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Baidu Online Network Technology (Beijing) LLC 219 -
Ford Global Technologies LLC 206 4
Uber Technologies Inc 196 4

Robert Bosch GMBH
Ford Global Tech LLC

GM Global Technology Operations LLC

195 4
192 -

167 1
146 4

Main patent applicants

Google Inc

HONDA Motor CO LTD
HYUNDAI Motor Company
Toyota Jidosha Kabushiki Kaisha

145 4
122 8

121 8

1 1 1 1
50 100 150 200
Number of patents

El 8 BEBREREEFNERHFA

Figure 8 Main patent applicants of automated driving safety

(=]

W E E S B R A ER LR LR s, 32 B R [ N AN ZE AL AR A E R R
HEWVE IR EN R, PHEE TR ERA EE R, I~ 2RI, s B K 1iE
M5 5 1 RSB . WEARRE, WG A s B VR BB Ak, AT AS 75 0 S FA 5K 221 A
F )2 3R AR AR 5%, 8 IR BB TR 60%, - BLREE R REXCIE & VX BORIIZD L, EiiAr
AT, PR, RS 90% A5 A AT i BT, BRI 202 B R 25 0 T oh B A il R T
— P AR DT R, BT AT [ 302 3R EE AR R, 1R BRI AE Y 2T B8,

— 7, BEXMTHE I 5] A BT T RIAG R, SR Ak 2 78 EAR R R RS, fR
P E AT TSR B g T e A, B0 S 1T e B S — 5T, BN A S R EE, i
5 E MR AL A ET A S B IR ER AR K, & H 2 TEREAR. o EBUFE IR A 2 2 3805
AT EAL, e CRREMIBA R8BS BE. (B047) ) SR OGIE I, NG B 3h 2 R i
MR SL AR LR AR AAE S DLARIE WA 25 40 11 22 4 140,

Hwh, BRESERE T E, BRI ARAE A SR E 2R gD THHE, BERNED)
BITIINER, BT B BORIIBARME &, LLEEE, 763 E HiE 1 H 3 & 3R 4E < 4
KRER, AMUEEEAR LM, IBHADHA FE L BN, e 1783 B &R i =R T
AHE. R EEFS T H AR HEARER, TREARKEHE R,

b E TGS, BB BT E T B 7). — 5 T 35 [ (1018 % 28 8 2 A TR AR
NP, S AR FARFEL) KA 600 RS F Y, AR EARATHRIE 2300 14367, 1M 94% Hie
}\iﬁmﬂ?ﬁim%li AU g5 B 22 5 R 4R T AR G b 7 S8 [ 9 1, 0T it 5 1 A2 38 22 4 1) JK AT

a5, EEMEN BB AT, Bt S/ 7ROV EE N H 302 R N S T
1 . EEASETE G R (BT ESIB MR EBUR) , 5T 15 4 33 B IR E L 2 i, JF
B T S5 T O HR BT A A e it (421,

2.3 FEEFRFANRBFEESN

wmE 8 Frn N BENV SRR EZ LR EEPIEN. AN HFHRZH 10 LM EHEAS, A
4 K FEAE (Ford, GM, Uber, Google), MK H 1 (Toyota, Honda), —Z &4 (Bosch), — %4 (Hyundai),
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*2 EERIBFANTHHRIFER

Table 2 Patent application status of main applicants

Enterprise First public year =~ Number of application =~ Number of countries with patent Domestic patent (%)

GM 2008 290+ 3 44.30

Ford 2011 490+ 8 27.50
Toyota 1985 410+ 12 35.30
Bosch 2006 290+ 12 27.70
Chinese OEMs 2012 260+ 2 97.70
Google 2010 270+ 9 62.50
Baidu 2016 340+ 5 80.10

180 T T T T T T T T T

160

140

120

100

80

Number of patents

60

40

20

0 s
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

o BRMBREFRIEES

Figure 9 Patent application trend of GM and Ford

Pl —sh E Ak (A ). 31X 10 &R HE AN IRk A 5 K, FEA) 7 1, Bk 3 X,
VEHA H AT A FE B AR RS H | AR ks E Ky Ak,

ZHB AN BOL AR, AR ESARTTHCLR AR TIREFE AR, ALlurie. N4
FIBARIRGE. EANTE R IR IR R B 32 5, 3 R AT A % 22 WA B B B AR TT 4, AW ER T 2250
R REALACT A . 555 B 2 B ROR A R I & AE T B iR AR Al R, R A AT 3o
& FIEAR, EAE F SO L RIRIFI, WA LB R S8 e, HE 2 A B & R, T B &
BRI RIAG R4%. TR, VAR Ik AR 22 [ 5K R TR M), #8508 o 40T 3 25 B TS Y [ i 3 1431,

FHEIEA (GM) FIERF (Ford) X RIR AR, 125 10 ok — BN F BB JIR 42 A0
HORB K. I3 2 vl i, il H7E 2008 SEATF 158 1 WA S BBV LH], Je TARRE 3 42 14451 I\
K9 ATLAE Y, £ 2012~2016 4, WIS F) LA R IRAFRRE, A 2016 SR LA H i R F R Tk 1Y
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Figure 10 Patent application trend of Toyota
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Figure 11 Patent application trend of Bosch

LA AR .

H A G 1) A 2 B MR E 2 TR, 7EAT A & 5 R 1. DL (Toyota) A%, il 10 B,

H i 5 HE B RIFE 1985 4F, JFH 1985~1993 fEM LRI BTG ER L, &t T 2R 0 N £ S

R R AL 5] B, TR BN Z AR WIS, LB r e N2k H6~491 0 M\ 1993~

2011 SEF H LR HEE KA, SELFHERAE 10 A, VBNV G2 G L F), 7RI

B B = N S 421 B 3 B SRR — BRBONEE. M 2015 ik, FHIEEZE B30 Z 5 a0R, FH %
%Uﬁiﬂwﬁgﬁ{ﬁt@%%ﬁﬁﬁmm% 7 B A 4 7 5 B @ O T N L BRI i .

7o ] PR A SR S — R T4 TR R 27 v, 76 B 302 R R T THI PRI A el oA A3 4
g4 2 —. 20 tH2d 70 & 80 AKX, HEHTF K B HIFEHI 2 R4 (ABS) T FERR/T (ESP) &2 Fli 4
AAHENE I EAR, ESCN ERORREL. WP 11 B, TR EE 0 B 302 R 4 A R B R AE

1742



HEBYEEREE B50E H 1M

100 T T T T T

90 - .

80 -

70 |

60 [
50 -

Number of patents

40
30 -
20 -

10 |-

5
0 0 N 9 L —T— 9

| 1 | |
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

B 12 ZEBEREEFHIFEE

Figure 12 Patent application trend of Chinese OEMs
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Figure 13 Patent application trend of Google and Baidu
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Figure 14 Automated driving safety patent technology analysis of automotive companies
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Figure 15 Automated driving safety patent technology analysis of technology companies
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Abstract Patent analysis is an important form of competitive intelligence analysis. It involves tracking, re-
searching, and analyzing patents, inventing certain technology areas and competitors, and forming competitive
intelligence that can consider the overall situation and forecast function to provide decision-making references for
countries and enterprises in terms of industrial development, technology layout, and service development. In this
paper, patent search and analysis methods are used to investigate and study the automated driving vehicle safety
technology. First, using patent search based on application country, applicant, patent classification number, and
other information, this paper provides the development trend in the field of automated driving vehicle safety
technology. Moreover, the specific technical connotation of each patent is analyzed, and the technology status,
patent layout strategy, and development trend of the automated driving vehicle safety field are expounded with
respect to five aspects, namely, passive safety, functional safety, safety of the intended functionality, behavior
safety, and cybersecurity. In this paper, we elaborate on the research and development roadmap of automated
driving safety technology from the viewpoint of patents, thus providing a certain reference significance for the
advancement and overall arrangement of automated driving vehicle safety technologies.

Keywords automated driving vehicle, safety technology, safety system, patent analysis, technology layout
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