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Abstract: Autonomous driving liberates passengers from driving tasks, and allows them to choose

more comfortable sitting postures. The motion responses and injuries of occupants in collisions were

studied under three different sitting angles. The results show that the passengers will dive in a sitting

position with a large inclination angle, resulting in an increased risk of injury. In response to this phe-
nomenon, a protective strategy of seat cushion flipping was proposed. This strategy significantly re-
duces the injury risk of the occupants. Under the restraint of seat belts, the liver strain of occupants in
120° sitting position is reduced to 42.1%, and the heart strain of occupants in 150° sitting position is

reduced to 24.3%.

Key words: high angle sitting position; automatic drive; front impact; passenger injury

0 5=

NI =) E LY ST B Nl Sl ) R a
ARAEm TR RN . BRETIRE Tl K E
TR A B 25 3 H R, 8h 25 30K 42 1Y 3
YA TR IE Sh 25 (8], Sk AT, 9 5L ) T
V5 e Ao (oA B O P A Y . A BB B R S
e DI AN T B Ry B A B 1) S50, 0T A R 5 T 090 A
FNEFE A D I A 3h 2 3R 4 T 5L &
X0 0 4 ) R Ry AN T 2200 1 i) TS

H AT e AR 5 5 AT 19 A SC B 58 A X 85 /0
XoF 2 Tl AR 4 M B 1) T A A X ) 2 s A Al 5 T
%', DISSANAIKE %1 & 3L 25 3 57y 55 7 5% #F
YA A ey, LAAR A5 T ET 3 0 A 25, {H AR oy {0 AR
SHE KBl P S TS %, THORBOLE'Y & #i

Wris B #2024 - 05-08

E£WAB . FERANEFEREISE (52325211 ; W5 4 5 w5
2R B A AT H (2024RC1029) 5 35 R 4 61 37 0F 58 1 4 T
H (2025]J10006)

JAE A S AU A B K, 8 A 1) U A B R 25 5 R
100 ff1 5 15 2 2O N, 1 R GRS .
STANGLMEIER %" 57 T M 5 5235 i 2 Fh
FRE LA B T B 30407 5 S B A B Ol 40° I A
AR By 155° A 2 & o e R 55 R85 AR B I o A
4. FORMAN 260505 e T 47 B T A {4 A 5
NHTSA THOR FE fl GHBMC 7E fifi £} 42 % F
4 1F 17 Bl 4% 0 5 . & I GHBMC B % 5 &£ T
W, BOSE VA9 TR B MRS, G 28
RS 3 K S 7 IE T Rl 48 H G IR B3 45 455 KU 11 B2
M), % 30 34 IR 5 ) e B R AR5 0 e B S8
1% G2 1 % 4 Y FFF AR X AR bR o AL 25 R A TR B kS
NIRRT BT LABIE 58 35 A o Ak 22T (1 3fe
AR B AT B X,

A i i THUMS (total human model for
safety)50 H 40 A I3 A BT A (THUMS
AM50 NARBIRY) 38 3 & 23080 F 65 #4746 L ik
5, WF 58 56 km/h IF TH REAE T, T 57 AR L B

. 1497 -



REALAR TRE 5 36 % 25 7 M) 2025 4FE 7 H

(100°) R IR (120%) R B ZEH(1507) , LA
[ 290K 2248 F 13 sh 2 i v S5 54

1 R F&E

1.1 THUMS REARRFKIERE

W 1 T Al X B0 0 1R i R F B 4
FORL 3 20 XF b 5 BB 550 1952 Bl 2E L Sk
P BT Lo BT | N 5 A 1) 3fe D1 2 O R e kAT A T
LTI O .0 5 [ ) B S W e s A 7 A € 1
JH B 42 A 0 D B A R ) fe 53 1 4 RN R B s
8. %0 K5 & 4R R 55 VR
R e bt Pt =g e . ARk E 5
G A BRI 1 TR L R il R AL 2,

i

()i 55
1 RXI&F THUMS AMS0 A &4 5
Fig.1 Cadaver trials and THUMS AMS50 mannequins

(b)) THUMS AM50 A {455 71

MEEE o/ g

0. 04 0. 08 0.12 0.16
A £/

B2 &% nE gk
Fig.2 Vehicle impact acceleration curve
1.2 AEERETRENERMERE
ST 1Y IE T A AT PR R A i THUMS
AMS0 NIRBERY 55 F5 2 ff) B2 42 42 e fep L 22 A2
LA TN, RN B YARIS 44
JAE Ay A5 08 306 5% JAE Ay A 00 - T ) DA A A T S
fo JEE R AR B2 e fy (R AR B 100°) . LA o 52
BB I e AL Oy e e b oL K R R RE T A R R
120°.150°, Z % ( L [ v 24 e & A B Bl sy 10004
L TRl 4 00 5 R ) 35— 2 b oA A S 3 B
PR Xt IR . 3 a5 A AT 119 4 fk O 3 A5
T2 G N E 7 5 £ O AR TR0 15 6 A 3k ) °F
AR AS BREAY o IR, AR 5 R A 2 fih A A AL 4
FEETT Z RS . PRRTAS (R 5E 15 #A B A 65 A2 R Y
Wik 3 R .
FT RS 3 G ERA SR A D R
SETE B A (RUNfiFK B AE %44 5H 4 D R [E
* 1498 -

(R BEH 1507
E3 FTRAEEEMEZER
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Fig.6 Protective strategy seat adjustment diagram
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Tab.1 Kinematic response of frontal collision occupant
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Tab.2 Results of neck ligament injury in head-on collision
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Tab.4 Result of head injury in head-on collision
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Tab.3 The strain of the thoracic and abdominal organs
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Tab.5 Kinematic response of frontal collision occupant under protective strategy
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Tab.6 Results of neck ligament injury in head-on collision
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Tab.8 Result of head injury in head-on collision
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