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Design and Application of Passenger Body Pressure Acquisition

System for Sled Testing

BAI Zhonghao'", WANG Botao', FEI Jing®, LIU Yu®, WANG Peifeng’, HUANG Peifeng’'

(1. State Key Laboratory of Advanced Design and Manufacturing Technology for Vehicle , Hunan University, Changsha 410082, China;
2. Automotive Safety Technology Center, China Automotive Engineering Research Institute Co. ,Ltd. , Chongqging 404100, China)

Abstract: To meet the requirements of continuous and high—speed data acquisition of passenger body pressure
under instantaneous and high—impact conditions in automotive collision sled tests, a high speed passenger body
pressure collection system was designed based on STM32H723ZGT6 high—performance MCU and array pressure
sensor, where the design scheme included high—performance hardware, local data acquisition, local storage, and
post—experiment uploading. By applying high—performance microcontroller units and memory expansion, the real—
time performance and stability of data collection have been improved. The data acquisition frequency for 4 576 force—
sensitive points on both the seat cushion and backrest could reach 200 Hz, satisfying the data acquisition

requirements for sled tests while also controlling system costs. Additionally, a passenger body pressure data analysis
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method based on single—channel image feature extraction was introduced. In rigid seat sled tests, data on passenger

body pressure were collected from a volunteer under four different seat conditions. The passenger’ s pelvic

displacement trajectory, maximum average rectangular window pressure, voltage variation trend, and weight change

trends for the entire seat cushion and its three sub-regions were obtained and visualized. The obtained data

characteristics are essentially consistent with the passenger posture responses obtained by the high—speed camera.

Key words: pressure measurement ; data analytics ; sled test; passengers

Bl % 28 U PG & R RGBT BT IR
B it g sz o b o O ik — i i e |
BRI BRoCOF B Hop S R R A A i
B IR B FH AU RSB BE L O T b AR
V4, ¥ IR0 2 FH T 2900 RGeS, | FarSide
E Vit 36 51 AR 913X 56 . Whiplash J8 75 ¥ 7T 30 56 . Knee
Mapping 105 LK B 29 0 R G 253001 2 ik g v

RSB IREUA F T 1 Tl gL
JRES T RFIDY AR5 9k . 5400 AR TRl
PR RN 7 3, s 4 S T 6 1000 A Sk 0 A v 3ok 4
15 LA R A B TR X 523k SR A Ly 2 7 [) i ok
1 IR 2, T 3R B 50 %o 5 7 il 43 2o 2 o )
B AU R 3R G T vk AR U 4 3 2 v 3 51 A
JAE R 22 18] () A B A R OG22 10 1Ak e A AR B % 3fe
DRI . BT, O AR Al TR R
BURG K S0 T30 v, DUAR BT 5344 1 43 AT
B 30 A A 1oL A NS 7R SR 1
BIASE AR vk R I, FLTA I 2000 FE
FRIE AR AE — 3K AR b, J5 I TCIE IR 20 L s it 4% . i
W T AR IR B R R R R G Tl ik
6 A St b AR T SR AT AR B )

WAMT Z 225 O AR BT STl st iR
KRBT AN I T IR AT . R E B
GO T SR R G RN i v AL R T T g B
NESPHNRGE . A MEET LT S8 8
TR EAR AT T — B BT A BRI R R 4.
FET A 5T Tactilus 204 0 RGN 2305 1%
Sk T 2 i P e 0 42 o R 5 A 7 A B 1 X9
A PR R A TAREVEMAL . Ran 257 IM0O0014 2
PEAZ RS B RE R WRIRIEE RS IJF R T
SCRE WAL BEBLARAREE 7 FhAILES 24 o) Bk A AR
PO AIRICR . BRTE ) AE O 0T STM32F 1 ts 5 AT

Yo AR BT AL R IR R AE RS, I il id mVGG-
FON R 325 2] FEE X AL B AT 03 2 L il U4l
b SRR IR AR G2, AR O I s T U (i DI e
L H Al AR R O B SRR X AR A B R
ST oA . S A T VR MR A AL R B
T —EMH TR IS 3 5L SN ) (5 BRI
(9 1 R AR R AT, I X T 1 A% 18 i W 51 0 o v
FEE PG LG T 0 I 6 R P 0 5 3 ik e s
2 R R 2 Bl B A T A X AR AR T Al 3
JEIF T WS . S8 R A 3T STM32F 1 R 41 i P
T3 #% (Microcontroller Unit, MCU) &3 T —2& 1]
JH T A BA R A2 5 s 0 1) v R e SR B R 4
W BT BT FSRA06 12 8 G5 IF & T 2B 3l 51 AT N A
I ZRGE T 0 75 L T S R TR B W B, >R JH STM32F 4
FRIIMCU BT J7 4010 M i R G0 R AR . X545
BT Tekscan R 7 43 Al i R 45, AR BUK B E TR
AN TR) A T AR R Y R 0 AP AR S fih T
T AR EL, I 45 G S W JERAZ Xof A ARy B IR 67 3 3 3
FTHAE . Zhao 55" 1d i PI1> 42x44 1 [ 51 422 1845 7
S ARAG ST AR R SIS AR A TR ) = 18], et DA
) A PRI R Bk 53 A 22536 8% L I Ah i AT BA
BETARTE I3 A1 72 SCHY 444> Z 808 BN SRR 1]
53X BEAIL AR AR 23 26 e EAT I LA T A 5001
Riener 554 I g [ 4] 4% St 46 10 2 R Rp L) o
PRI T A T - AL B A0 A R AR 1 Ak SR
S ZRGE . Park 55008 JRE AR FIARE T o i) R ) A% e I
RN 3D 17 A X, 53 B i A5 T ) 808 19 7 2 TR
T3 fil I RRUR BRI R DT L, T T IPAG 2 3 B T
V723 1) 1 P8 A5 1) & 35 15 . Fenety 4520 ) 1% I 2%
W 510 ] T R T P T g v, DATIT P Al AR A 22 7
W

U AIF ST R 22 T 1) AR X 0 25 A4 R B 37 5t



5510 39

P HRs 5 < T 3 1 0 3R B (AT SR AR R e i 5 ] 3

PO W €157S ST 3 o7 A= L [ 1 2 LY NS
JES R i s A R A R A1, 2 288 AN EH s IUAR 1Y
FE 1 25 R AR % BB IR 5] 10 ms/MT, 5 76 5E 75 Al
A AR SR FH T R (] A Fr) £ SR | R 4 i ok i
— A BEAK R 20 ms/WT, 117 W 15 40 560 14 BF 5% X6F 42 0 lf
TR Y ofe SRR R R, #5 EF EaR RS iR
it 238 2401 2R KTk 1% 7T 3 ik s i) 1y AR A

i PERE IRTIFE MCU A R 387 K (i Bk 2 AIK liAs
1 v R R B M R RS AT RE L AE SR T
STM32H723ZGT6 & 1 e MCU 1[4 51 & 1 1% s 15
T —E T A8 0 & Rk AR R E RS,
Pt — T AL T PSR AR R 3 B R e i
SYRTT L R R G B e

1 RgEEFRT

P 51 1R R 4R R Gi A 7 B A1) R 7 4% s L 142571
JE 180 e R R G b R A L4 FR R
R G 1 AT, MCU [ DAC BEHRR 22 7= A K/
AP H RS S, 24 MCU A 21 fi 2 A5 B 7= 2 B v
HLPA5 5, 1 1O 4% A we sh =20 43148 v 6 0T 4y T
YE . MCU 1% ADC A HR X6 5% 30 38 18 7 {5 55 161 7R
8 . AR T3 B3 AT A7 6 #E =1 3 Micro SD AE i %
R 4 R Rl A R A AR _LAHL, tnT AE A
FHNE FLASH /775 b, X0 45 o s il i USB B A%
2 bl RGN E 2 s .

B ) 1 0 8l e R AR R 4t

i AR P i R
) ATTTTT T T T T T T T [yt maspuepaspunll
B i WUR ' |
| SR ex 1R 1] ] -
L1 s | s [ 0| Ok ADE USH,@-% b
I | |
T ! I 5
e || | JLEEERE i FHEREMCU | 1 iy
S iy PO e S A BT Rt E R
ol : 1
- I . !
| friiEpes) RN BREN| FilMieo | |
N : : ! Eér‘ﬂﬁ N : g&%’g <— DAC SDfEfERE | )
! ! I
B | it :
]
: A EFLASH :
: ]

Al A%msER

Fig.1 System composition diagram
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