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Abstract: With the development of automotive industry, the coupling relationship between traffic elements is
increasing, and the road traffic environment is more complex, which puts forward higher safety requirements
for the intelligent vehicles. Traditional active or passive safety technologies are difficult to satisfy the safety
requirements under the intense interaction of traffic elements. Study of automotive safety requires systematic,
collaborative and intelligent methods. This paper exemplifies automotive intelligent protective technology by
describing the advancement, current challenges and prospective tendencies from three perspectives: driver
states monitoring system, active-passive cooperative protection and injury risk prediction.
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Fig.1 Automotive intelligent protective technology
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Fig.2 Driver states monitoring system
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Fig.3 Detection process of physiological electrical signals
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Tab.2 Comparison of physiological electrical signal characteristics
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Fig.4 Multi-source information fusion detection method
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Fig.5 Active-passive cooperative protection
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Fig.6 Injury risk prediction
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Fig.7 Ethical dilemma for injury of multiple traffic participants

B 7 3RS RESE5ERGRRNAIER

ST 0 4534 TN LU S S )PP o S B A A B R A SR o A TN A S 2 A N R T ) R, P
Rl Y B Tl s N S 3 A 5 A 2 i) 20 m R AR R IO 2 2L SC R, i NE BB S SEUT R
JIPEAK . 18 2 S P T ARSI 0%, AR DRUE SV20RS FE 1 [ B 4 s T ey Sy 1k o — oy v & 51 N i A
FEHE IR R IR BN . RSB R N R S B R MM R AR R . IR ST LT L8824 5
BRI s RE s A PR A 2 AR LR VE AN SRAR & i) 1. Bance 254 HY 7 —Fi# F seq2seq 75 L TR 24 STRE Y, BEdy
30T SIS 0 25 B 17 Sk 3SR BT ) 453495 R 83T K I B T K A S — A AR A K B AR B 2 S
PR T Pl B DR S (R TN Th RS 1R [ 4 U Y, RSB A TR P G SR 1 R R 3R A 1 A R 1
Ty Bl VAR T 5 M 3R L 54 XU ) G RE R R AT A AR, ISR AEENGERE, RRm SRR .
KA H) Kidando 53 T3 7T 7 2% kS Ak 2o, FIA (eXtreme gradient boosting, XGBoost) 732545,
B e T S A0 T A e B DR 2, R SR D405 T T B AR A (R TR ASE AT, [ AR R K 2E 1 Wang 25N T R
FRATH TR EE, R T M R B R B R, IRYE AL BRI A R, DR A IR bR AE T
1530 G451 A DK 11 5 R 25 g e 2[00

KB BT AN R BUHE P R AN () 4 28 0 28 (1 10F 6 38 I, R B 2 >0 A B 7 53 475 X F0000 b 1y 2 P AT DA ik 3]
75%~900% M HERA R, (H 2R A B AR T M B = A AR HE B o Ak, SR T B AR BV (1 S
PR ER, MAEEREMESSETEERIE R, Rk Lol N E AT SEr vF S0 R A 51 N =L
(R IR B ok AL HE 245 SRR A 1 8, BERS IR M BIAMIS Sk RE . XIWIUG 5N 11505 B UL RSB B
BIATIRIE AR, RO OGRS 2, REOS7E AN S L M BE Y BT R BRAR T SV B 1 B 2R,
A K 52 2 o OO B2 P SR

4.3 B RMHHVES

FMOR A JG— 220 N DL i T %A 15 30 K RS R, B T SRR B, P R R T ORS¢
FEOET. A, AL R HE L AN AR B B 2 N = N G g, DRI [B] DR 3R AE S OR AR SR ek AR A O
B AR A OCEE R B, FEAS I MO A S B B ERAE 30 A B NS BIRGE, N R BISETI R AT K 18-25%067)
HMUE VAL AR S T S A S E B (advanced automatic crash notification, AACN) , EIfEi& %
TIEMOR A, RN R E N, BT AR 51 A R B A A 1 K ST I T
WIIME, AACN REUK AREE 0 AROEF G S, MAXRIRALIG ISR ™ E G R R KR
AR R, RO ET LA A ECROB R, DDA DB . TR A 1 3 L A5 RS VA e B TR
AT G 1705 2 UL S D T IR IR 2R, Sl AACN R T HoRSCRE, L4 o B I Sz B F AR

T VP Al S92 TR TR A e R B ) B B Ok R B R AR R A I RN R Re S AR B RGR . LU T
HEARFET Logistic [A1J1 ST 3G TR, AT AKR 48 S 5O8E TN 25 3l N 53 (40 S5 4, 1 SRR A0 45 25 3 5
IRAE. 200 RURTE R A RO LB KA S, K22 K2 TSR N ) 227 A8 i@ i,
TN B BRI E R B 7 5 Logit M2 15X Logit 25 3 53 545 TN AL, Bt 5 v A S HL
FRMRE, 2RI B i LA BR TG/ B2 BN T IR ZE T 2 A U e o FH B 0 A T o TR K 25 ST
PR IS UE T = H Yaris B8, 7 T AR HE S S AR B ZEXT 4 LS-DYNA (il 58, i i v 550
BT T 0 B AE ML R A AR R s 0, B PR PR A R 2 R FNLES 2 R R, RS
B e % T2 R N AR BB S5, BT AERGHEAER MR, XEERR LR R IR

INFATS Conference in Beijing, November 16-18, 2023 95



NI, RV 7 Biep 0 Bt s 3 A% g B35 O VAt A R 0 AR F 1 SR 2R MA@ A8 . (R 3 i 453 03 Tt AR
[, 52 TBORIER 22 (14 273 ) TR S K B SR s i, SRR S B Ui Al R IR BRI 3R, 3R
TR S

UMY P ' ieR 7 = B IAE VB R E s S| Al I ESENORTE - A ROk VI (6 (AR T K AP S 2
a5 o o IR 3R 5 B30 PATS: TN ATE AR5 T AR AT ST i () 30— g [RIBRPERIE 78, B 22 B2 4 A5 2 . TE A
VAR 2 B GRS AT 25 Rt & . E2E B MM TN R TSR OC, 1 T A Sk R A T FT
AT R . BEAh, ARRSE g TEEd Thrde, XEER, FaE—ERRE, ZRIREEEN S
i FHAS TR S e Ge vk B TR W FE 45 1R 22 R BOK . SR AR R 1), B ORI 78 SRR 2 SR OGS 0 46 2 5
PE AT R I BN A R AR R AT IE RS 2 50, ARSI AR 2 v B 1 (1 [ IS B2 e Sk IHZ B RE 7T o 3 DA 5%
A3 DASSE T B A 0 T B3 2 2 AT AE R M S 1), BAZE— AR T SRR S, B AR R eI 2
S S PR N o

5 BREERE

ARILCANI A%, BSHRERRERIEOR, SRS 24 T R AT SR E 2 AR 1
O ORI =4 S b R B 4 DA B 2 3 N\ 3 4 4 PSS TR AR P A FtR it o LR AR A% B i e 20 2 4 SR A il 4 5
R GIBT B, IR BRI BARKIE TR . LA XN LR SRR KR, K T 245 5 A
FOGRE. UREERRG MV FR AR & T2 AR AR B — RN K& . AR B AR R el 7 HoR Wt 7L BT A7
FER IR, B A I IR AR SR 3R 5 B 4P B R W] B 14 K R T 1A

D REBRGPFHEARMN-E- B RGUREUE ARG B BRZTER. RAGE. B8 TAARSERHE
RIVKIE, RN RGBS RIRAR TN ORI 0 R R BT T & B AT G 700 A il 4 1 =X
BA BRI E R, (HAREEEA S H 2R BRI AEL X R N TSI ER R R 25
1 U IR S B 05 S VPG 120K, T AT IR R RRI2 R, I RS S HR R U e N\ - ZE- % R G0 KR 1 6
B R BN AT R 4E, ISR R, PO AR IS S T P AR SRR S, PR R
& (5 b P A

2) HATR e MIBR ZE N ARE SR A 562, HER. M2 SN2 AR R R E R e R R
IR . LG BN 2 AR RAR K HIINRE I CE R BB RS (BEEEENR, ST %2
B #5t (advanced driver assistance system, ADAS) #1017 34 B Th e /E 8L B # K# I E S — Rl $E s . B W
HME 22 MVEHLRG TE R 5T 30 0 R 3005 B, o] AR B! B SR A s AR A 1) 75 22, LA MR R i
FRAS AR AR A A o SR FH R SR 25 6 (R 71, R 0L IV R o 4 N S B ke 47 A28 DL J 17 35 T AT
A, B A R A R, R S SRR K A B T R AL P XS S Rl T R S DA Rt — P . R
FHRE SEE54 HIM VPR F0K A Bh T 0 AS [ fE 3 5T 8 BVA 42 R A VERE A 7 L VPG, JETIET 0 2 Gt 1 B0 T R
X kAT ORI AL

3) AFHLX . PERICAAER I P, AR FARAE . B0 SRS T AAFAE — & E 5, R AMRIE. HE5
T AE S5 TR 2R 5 3 3 R IR S A AN B 405 B AL VA AT 56 0 2 IS o 8 ST e IR B R S I B RE B A R, KT
R R EIF R, BRI RRAR A EEE N, WRMGHE ARG TGRS THE sy —. B
AR B IR 002 B 01, B e A DAY R N 2Rt B s AR S ] A BEAARAE 1) 3fe S S B 1 3 S T T 4R R G
X TREIR N 0450407 B A S T 900 S B R AN (RN B 1R 22 07 (S R

&E#k (References)

[1]  Statistics Bureau of The People's Republic Of China. China statistical yearbook. Beijing: China Statistics Press, 2022.
N RICMESH R, S EZHEEM]. st hE S R, 2022,

[2] Editorial Department. Analysis of the main causes and characteristics of road traffic accidents in China. China Highway, 2018, 514(06): 26-27.
A G 4. D R A T 2 B R R 4 T[] H [ 4 1%, 2018, 514 (06):26-27.

[3] Worle J., B. Metz, C. Thiele, et al. Detecting sleep in drivers during highly automated driving: the potential of physiological parameters. IET
Intelligent Transport Systems, 2019, 13(8): 1241-1248.

[4] Xu L. S., W. X. Zhang, Y. X. Pang, et al. Driver drowsiness detection algorithm using short-time ECG signals. Journal of Northeastern
University (Natural Science Edition), 2019, 40(7): 937-941.
ARALIE, 5k B, e 2T 5. B TR O FAE 5 A7 S B M R[], AR ALK SR (B AR RHENR), 2019, 40(7): 937-941

[5] Shi X. Y., Fatigue driving diagnosis based on ECG signal. Beijing: North China University of Technology, 2019.

96 INFATS Conference in Beijing, November 16-18, 2023



(6]
(7]
(8]
[9]
[10]

[11]

[12]

[13]

[14]

[15]
[16]
[17]

[18]

[19]

[20]

[21]

[22]

[23]
[24]
[25]
[26]

[27]

[28]

[29]

[30]

[31]
[32]
[33]

[34]

[35]

FFA. FT O S MR D7 SR I [D]. dbat: db5 TolkoR2,2019.

Ma Y., B. Chen, R. Li, et al. Driving fatigue detection from EEG using a modified PCANet method. Computational intelligence and
neuroscience, 2019.

Haufe S., J. W. Kim, I. H. Kim, et al. Electrophysiology-based detection of emergency braking intention in real-world driving. Journal of neural
engineering, 2014, 11(5): 056011.

Peng V., Q. Xu, S. Lin, et al. The application of electroencephalogram in driving safety: current status and future prospects. Frontiers in
Psychology, 2022, 13: 919695.

Xu X., H. Gu, S. Yan, et al. Fatigue EEG feature extraction based on tasks with different physiologiOcal states for ubiquitous edge computing.
IEEE Access, 2019, 7: 73057-73064.

Zhao Y. W., W. M. Zhang, C. J. Cheng, et al. EEG signal emotion recognition based on EEGNet. Modern Information Technology, 2022, 6(11):
86-90+94.

ARAST G A B BB, 55, 24T EEGNet N A5 S5 4510 [0]. BUARE B 71,2022, 6(11): 86-90+94.

Chu VY., H. R. Chowdhury, A. Mitul, et al. Nature of distracted driving in various physiological conditions Applications of Machine Learning.
SPIE, 2019. p. 345-353.

Niu S. F, B. T. Ma, Y. Z. Liu, et al. A smart bracelet-based method for dynamic detection of angry driving behaviors. China Safety Science
Journal, 2022, 32(S1): 178-183.

A0, Ty X A BT R BT IR I B S AT s A I ik 0], h E Rk ek, 2022, 32(S1): 178-183.

Sasikala P, and R. S. D. Wahidabanu, Identification of individuals using electrocardiogram. International Journal of Computer Science and
Network Security, 2010, 10(12): 147-153.

Chu W. H,, C. Z. Wu, H. Zhang, et al. Driver behavior model and its application in driver fatigue identification. China Safety Science Journal,
2018, 28(6): 43-48.

REOCE R TR A R T MEAAT oY R B B 5T R DT VR D). b B %2 4Rl 4R, 2018, 28 (6):43-48.

Kountouriotis G. K., P. Spyridakos, O. M. J. Carsten, et al. ldentifying cognitive distraction using steering wheel reversal rates. Accident
Analysis & Prevention, 2016, 96: 39-45.

Sandberg D., and M. Wahde, Particle swarm optimization of feedforward neural networks for the detection of drowsy driving. International
Joint Conference on Neural Networks, Rio, Brazil: IEEE, 2008: 788-793.

Qu X. L., Detection of driver drowsiness based on steering operation and vehicle state. Beijing: Tsinghua University, 2012.

JaE L BT R A ZE IR B 7 B A VAT A D], b TEHERAE,2012.

Luo Y., Y. Gao, Z. D. You. A lane changing behavior based method for detecting driver distraction. China Safety Science Journal, 2018, 28(10):
25-30.

BR e, JUER. BTGB AR A LR R[], T E 2R 2R, 2018, 28(10): 25-30.

Saifuzzaman M., M. M. Haque, Z. Zheng, et al. Impact of mobile phone use on car-following behaviour of young drivers. Accident Analysis &
Prevention, 2015, 82: 10-19.

Li C., Research on distracted driving recognition of truck drivers based on driving simulated experiments. Beijing: Beijing Jiaotong University,
2019.

R, FET IR 1 BT R A S D BRI ST (D). dbad: bR ACE K A%,2019

Li X. X., Research on detection of Fatigue driving based on deep learning. Hefei: University of Science and Technology of China, 2020.
R RIS IR ST A M T AT AL D). &AL T ERRAROR KA, 2020.

Zhang C., T. J. Zhu, X. M. Li. Research on driver’s fatigue detection based on deep learning and facial multi-feature fusion. Computer
Measurement & Control, 2022, 30(12): 42-50.

TR RORZE A A R TR 2 IR 22 R A Al A5 B SRS IR FE[3]. THEEHLIN & 5 #41),2022, 30(12): 42-50.

Ping P., C. Huang, W. Ding, et al. Distracted driving detection based on the fusion of deep learning and causal reasoning. Information Fusion,
2023, 89: 121-142.

Xi Z., Y. Niu, J. Chen, et al. Facial expression recognition of industrial internet of things by parallel neural networks combining texture
features. IEEE Transactions on Industrial Informatics, 2020, 17.4: 2784-2793.

ED-doughmi Y., N. Idrissi, and Y. Hbali, Real-time system for driver fatigue detection based on a recurrent neuronal network. Journal of
Imaging, 2020, 6(3): 8.

Lan Z.D., Research on fatigue detection based on EEG and vehicle motion information fusion . Dalian: Dalian University of Technology, 2021
ZHRIR. FET S EE S E B RS T I ST [D]RIE: KR TR, 2021.

Zhao J., Z.D. Lan, P.B. Liu, et al. Driving fatigue detection method based on EEG and vehicle motion information fusion. 2021 Proceedings of
the Annual Conference of the Chinese Society of Automotive Engineering (1), 2021 : 196-199.

BB, IR IR 0 E S, AL BTN HL(EEG) 5 ZEAIE B 15 B kG (02 B 35 KN 7 VA [CIN2021 R ENR E TR F B UEQ),
2021:196-199.

Tao P. P., Research on fatigue driving detection based on physiological electrical signal and facial image. Nanjing: Nanjing University of Posts
and Telecommunications, 2021.

W RS, 5T A0 T A 5 R T 0 PR 8 7 S A AT FE [D]. W9t 7 S HL K 2%,2021.

Daza I. G., N. Hernandez, L. M. Bergasa, et al. Drowsiness monitoring based on driver and driving data fusion. 2011 14th International IEEE
Conference on Intelligent Transportation Systems (ITSC), Washington, DC, USA: IEEE, 2011. p. 1199-1204.

Liao Y., Driver distraction detection through driving performance and eye movement: from feature extraction to classifier design. Beijing:
Tsinghua University, 2015.

B, T 2 U SR E RS R R0 IR FL[D]. dbat. W HERAE,2015.

Wang N., Based on deep learning and physiological signals mixed emotion recognition method. Changsha: Hunan University, 2021.

T FETEGMARESIRA TR F[D]. Kb WIEK%,2021.

Wan P., Research on driving anger recognition based on information fusion. Wuhan: Wuhan University of Technology, 2020.

JiP BTG BRSBTS U JEDE D] B B TR %%,2017.

Zhang J. J., M. X. Wei, C. Y. Xiang, et al. Research on collision avoidance control of vehicle at curve. Automobile Technology, 2019(3): 13-17.
FA R TR 5525, RIS R R T 0], RZEHIR,2019(3): 13-17.

Huang L. Q., Research on vehicle active collison avoidance control system based on longitudinal braking/ steering lane-changing. Nanjing:
Nanjing University of Aeronauties and Astronautics, 2016.

BEANBE. T 3/ ) (IR 4 shi i i R DT E[D]. FIAt: RS HiR K %,2016.

Li L., X. C. Zhu, X. F. Dong, et al. A research on the collision avoidance strategy for autonomous emergency braking system. Automotive
Engineering, 2015, 37(2): 168-174.

BRI AN K B RS0 R G SRS T FL[0]. VR4 107E,2015, 37 (2): 168-174.

INFATS Conference in Beijing, November 16-18, 2023 97



[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]
[44]
[45]
[46]
[47]
[48]
[49]

[50]

[51]
[52]

[53]

[54]

[55]
[56]

[57]
[58]

[59]
[60]
[61]

[62]
[63]

[64]
[65]
[66]

[67]

98

HuY.Z., Z.J. Ly, and X. Liu, Algorithm and simulation verification of longitudinal collision avoidance for autonomous emergency break (AEB)
system based on PreScan. Journal of Automotive Safety and Energy, 2017, 8(2): 136-142.

B &, B 23, X 7. JET PreScan [ AEB RGN ) EI SV I 4 HARIE[)). IR %45 16E224],2017, 8(2): 136-142.

Yue W., Research of user awareness and demand for AEB. Intelligent and Connected Vehicle, 2019(6): 90-94.

T8 BEVE2HBIRS (AEB) FFINEBEFIT REERTFT[I]. 488 BA4E,2019(6): 90-94.

Ministry of Industry and Information Technology of the, People's Republic of China. Performance requirements and test methods for advanced
emergency braking system (AEBS) of passenger cars. Beijing: Standardization Administration, 2021.

R N RS DA S BALES. SR 4 HEE 265 RS (AEBS) PEAEER Jik6J7v%: GB/T 39901-2021[S]. dbxt: [ E5hx
HEAL B 2R 51 42,2021,

Zhao Z. G., H. R. Hu, L. J. Zhou, et al. Emergency collision avoidance path planning and driver steering tracking model. Journal of Tongji
University (Natural Science), 2020, 48(7): 998-1006.

ARV W S B, ] AR, S K R R AR ) R H R B S s % e R[], R KSR CEARRRERRD 2020, 48(7): 998-1006.

Zang W., Research on active steering avoidance control based on model forecast and path planning. Chongging: Chongging University, 2017.
K. TR TR AN AR R R VR 4 B el 4 IR ST [D]. HR: HEPKAE,2017.

Lai F,, C. Q. Huang, H. L. Dong, et al. Research on automatic emergency collision avoidance of intelligent vehicle in extreme condition by
combined braking and steering control. Automotive Engineering, 2021, 43(6): 851-860.

KK HE R, AR, S, R BRIR R T N ERG T Bh SR 1A i B 2 R SO 7L ], 54 10F%,2021, 43(6): 851-860.

Yan M. Y., M. X. Wei, K. Z. Wang, et al. Cooperative collision avoidance control of steering and braking based on function allocation and
multi-objective fuzzy decision. Journal of Chongging University of Technology (Natural Science), 2018, 32(2): 63-71.

FEUTH BLIORE, BTN, A, BT DRI 5 2 H ARSI VLS 5 v 5 ) S P [RDRE R s ] [0]. FPRBE R AR CH ARF42),2018, 32(2):
63-71.

Wang K., C. Zhang, and D. Liu, Research on the Crash Test Considering Pre-crash Technology. Proceedings of China SAE Congress 2020:
Selected Papers. Singapore: Springer Nature Singapore, Shanghai, China: SAE International in China, 2022. p. 1473-1484.

Jeon S. K., and G. J. Park, Injury patterns of the hybrid Il fifth percentile female dummy according to airbag inflation. Proceedings of the
Institution of Mechanical Engineers, Part D: Journal of automobile engineering, 2006, 220(1): 15-25.

Battaglia S., K. Kietlinski, M. Unger, et al. Occupant protection in rear-end collisions preceded by autonomous emergency braking deployment.
Proceedings of the 2015 Enhanced Safety of Vehicles (ESV), 2015: 8-11.

Karlow J., Active intervention into passive systems: from passive safety to safe driving. SAE Technical Paper, 2006-21-0080, 2016.

Schéneburg R., M. Fehring, J. Richert, et al. Effectiveness potential of PRE-SAFE® impulse using the scenario of a major accident at an
intersection as an example. Proceedings of the 25th International Technical Conference on the Enhanced Safety of \ehicles (ESV), Detroit, Ml,
USA. 2017: 5-8.

Hu X. Y., Analysis and optimization of active control retractor in the rear-end collision. Chongging: Chongging University of Technology,
2019.

HIveE. RRE LA LR 2 H S BUMT L 07 BAL[D]. EIK: EPCHE TOR,2019.

Xu Z., L. Lou, G. Y. Gao, et al. Occupant Protection performance affected by the combination of autonomous emergency braking (AEB) and
reversible pretension seatbelt. Auto Time, 2021,(2): 188-192.

IR A A A AEB AT IR 2 el MRSV F R Al SRS ORI L 0], IHARVRZE, 2021, (2): 188-192.

Liu C. N., Research on driver injury protection performance of pre-triggering airbag under dual impact cases. Changsha: Hunan University,
2019.

KUZRGR. 22 TN Tl 22 4 SR B 0 G345 B v BE A ST (D). Kb TR R ,2018.

Chen Y., Research on mechanical and control system of active head restraint. Changsha: Hunan University, 2014.

BRYE. T3Sk ML Szl R FE[D]. Kib: IR K %,2014.

Jin X., H. Hou, M. Shen, et al. Occupant kinematics and biomechanics with rotatable seat in autonomous vehicle collision: a preliminary
concept and strategy. 2018 IRCOBI Conference Proceedings, Athens, Greece: IRCOBI, 2018.

Osth J., K. Bohman, and L. Jakobsson, Evaluation of kinematics and restraint interaction when repositioning a driver from a reclined to an
upright position prior to frontal impact using active human body model simulations. Proceedings of the International Research Council on the
Biomechanics of Injury, Munich, Germany, 2020: 8-10.

Wu H. Q., J. F. Zhang, and L. Hu, Influence of seat rotation speed on occupants in autonomous driving. Automotive Engineering, 2021, 43(2):
226-231+304.

PR A, B 5K AR, 1 3002 Bt A T e S S 0 3 A (WA 0], VR4 AR, 2021, 43(2): 226-231+304.

Becker J., and G. D’ addetta, Occupant safety in highly automated vehicles-challenges of rotating seats in future crash scenarios. International
Research Council on Biomechanics of Injury (IRCOBI), Athens, Greece: IRCOBI, 2020..

Comeau J. L., D. J. Dalmotas, and A. German, Evaluation of the accuracy of event data recorders in chrysler vehicles in frontal crash tests.
Proc. CMRSC-XXI, 8-11.

Brown R., and S. White, Evaluation of CAMRY HS-CAN pre-crash data. Detroit: SAE Technical Paper, 2012.

Tsoi A., J. Hinch, R. Ruth, et al. Validation of event data recorders in high severity full-frontal crash tests. SAE International Journal of
Transportation Safety, 2013, 1(1265): 76-99.

Awad E., S. Dsouza, R. Kim, et al. The moral machine experiment. Nature, 2018, 563(7729): 59-64.

Bonnefon J.-F., A. Shariff, and I. Rahwan, The social dilemma of autonomous vehicles. Science, 2016, 352(6293): 1573-1576.

Wang Y. T., Research on ethical decision making of autonomous vehicles in dilemmas. Changsha: Hunan University, 2021.

EEH. WHERSEE T 83058 Ko i [D]. Kib: IR K%,2021.

Wang Q., Q. Zhou, M. Lin, et al. Human injury-based safety decision of automated vehicles. Iscience, 2022, 25(8): 104703.

Bance I., and B. Nie, A framework for near real-time occupant injury risk prediction using a sequence-to-sequence deep learning approach.
Proceedings of the International Research Council on Biomechanics of Injury, Florence: IRCOBI, 2019.

Guo D. Y., Prediction method of vehicle collision based on deep learning and simulation data. Dalian: Dalian University of Technology, 2019.
FRIE —. BT SN E AR AR SR O BN 5 VA[D]. K. KIER T K%%,2019.

Kidando E., A. E. Kitali, B. Kutela, et al. Prediction of vehicle occupants injury at signalized intersections using real-time traffic and signal
data. Accident Analysis & Prevention, 2021, 149: 105869.

Wang S., Z. Li, J. Zhang, et al. The crash injury severity prediction of traffic accident using an improved wrappers feature selection algorithm.
International journal of crashworthiness, 2022, 27 (3): 910-921.

Yang H. M., Y. R. Chen, Y. Shu, et al. A study of the relationship between rescue time and survival rate of traffic accidents on freeways using a
cox regression model. Journal of Transport Information and Safety, 2015, 33(4): 82-86.

R R RN, 7 o BB A TR A B S SRR IV ) 5 A A7 26 0 BB FL 0], ACIEAE B 5 %2 42,2015, 33(4): 82-86.

INFATS Conference in Beijing, November 16-18, 2023



[68] Lu Y., Y.F Liu, Y. Shu, et al. Injury prediction for advanced automatic crash notification system. Journal of Hebei University of Science and
Technology, 2021, 42(4): 327-333.
Wil 800, KA 2 SRCH, A5 T 1P e R 20 Sl 1 SRR G i TR 3], TT AL K2 24417, 2021, 42,(4): 327-333,

[69] Wang L., P. Lv, and Y. J. Lin, Traffic accidents on freeways: influencing factors analysis and injury severity evaluation. China Safety Science
Journal, 2016, 26(3): 86-90.
&, B BEMOKAN. A AT O K K A A A 9], b % 4R 4R, 2016, 26(3): 86-90.

[70] Cao L. B., P. Zhang, L. B. Yan, et al. A study on driver injury in oblique and small overlap crashes under car to car collision. Automotive
Engineering, 2016, 38(2): 174-180.
T SL I IR BRI, A TN TR 5 A B 2R AR i K S A ) 2 B SR T 9], VR4 LA, 2016, 38(2): 174-180.

INFATS Conference in Beijing, November 16-18, 2023 99



