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Research on active safety defense system for automobile driving
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1 Chongqing Electric Power College 2 Chongqing Experimental Middle School
[Abstract] This study addresses traffic accidents caused by drunk driving, fatigue driving, and sudden
emergencies by designing an active safety defense system for automotive driving based on multi—modal sensing.
The system integrates an STM32F103 main control chip, a VisionSeed visual processing module, a
ZE30—C,H;OH alcohol sensor, an emergency switch, and a voice interaction unit to establish an active safety
defense framework with hazard warning, behavior intervention, and emergency response functions. The
research confirms that this active defense system effectively prevents accidents caused by abnormal driver states,
offering an expandable multi—modal sensing solution for intelligent vehicle safety. It demonstrates significant
social benefits and industrial application value.

[Key words] fatigue driving; safety defense; deep learning; physiological signals; vehicle behavior characteristics;

H3EOH 3 ONRA 1.0€2025 F
W TS (ISSND: 2972-4236(P) / 2972-4244(0)

driver behavior characteristics

5ls

B 5 4 E 2 0 0 I R, VRZE I J R0 B R B IR AN
AT TE o (ELBE 2 1T SR R A 30 22 4 vl R A B T THE: PP 1 3 A

W BoR, 1 A R KT Il H A = KR B 2 B 2 9% 57
0 9% 57 2 T 5 R 5 3500 A8 8 TR B AR ST S P
tﬁ“zl()% FLVGEI JE 2 0, A 2R R B R BoR, KLI50%13E

MGG A ¢ thdh, 722 i v i an 2 Bk 53 5 R B0,

W7 2R AR T A R S T A A SR B AN B

TRBE AR NSO AR (A (R F0 1 A i R4 T )
gF, IS BN F B R

fE G (1) 2 2B LI B e A 3, B HlUR A2 it
TR R SR AR JE B 2R A0 N R0 B b, e ey e A
SEE. RAT S, %07 AR TE — EREE g SO R
F, FEFHOR AR RS 25 4 T8 5 IR A iy 22 4, (R Bl e A
JEHE Pk T, B AN BEA AR S a8 B ) R A L T R )

ZANE DR EREN R R v HR, B BB TR
SR, RAZ I S MUK AR AT AR R 1 R AR T R34
AT LU AT RE A8 0 S ) R AR, BT ARBCA T IE SRR R 2 R
J7 T B — A

AL F N E B 22 W B ST A A, AR Sk 38 T
BE I B 1) XSS : V345 8 BT, 38 I VA A AR SRk W 2 5 = L
2, QSN EAROEIR AR AT R R, 8 A Y e AR s
FF M 0025 B 7 8 57 RS IE AT SRR AN VR AT AR T, R
I AR RPN S5 B S L, JETT AR« —Ea” f‘”g'”ﬁf‘h
FEHEEIRTE, AR 2 R od 5 4 A R 5 S
MEOIIReRIF .

1 RGBT

A F G0 BRI U, I S5 3 ) AR OB R s R4
R AT H SR BEAR I = R T e AR i, AT S BN 25 B 22 4= (1)
FANRERERNT, REEEHERMELR.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 177



Advances in Computer and Autonomous Intelligence Research

TENE B E4F AR
B3GR 1.062025 4
ERM: WIS (ISSND: 2972-4236(P) / 2972-4244(0)

=

A 2
veu

>

g
s 1 S R
IS

K1 RSk ai i K
L L
2] PO A TN A SR AR N, SR AR ) R SR AN U
il s ?E%U*L\*ETE%’*%%%NE%EIWE;%& XS AT IR
BEAT H W7 P SR, R S5 TR ek CAN S 2 1 30 2 2 85 A X 17
HOEGERSS

=
w
g

E(EH] | 20041026
[EET]

I

EHEN l 2024 11-11

i

il
=8

2]

EL Drunk driving test

JES

[ I I i
G MIIBIEDA | w0

m 1 L3 1
e FEITHIEDA
T r T

P12 o] e i ]

s il oo LB P LB 2 TR, 2 B I STM32F 10347 il 8% o 75
i@ 3N B AT HE 40 il e Vision Seed B AL FRAE B,
TR G BB NS 5 A R, MEIOD@%L%%MB 15 9k
N, IR F i g SR T AR BB B B CANG 2R E IR 3
ZEgE ) B0 (VCU) 1B A i 5 %%#%Jﬂh LIETIR T —4#100,
P TS0 AR AT 0 1, SR R GRS R .

L. 25 R AR

HHE R AR AL IR, 71 525 Bf 4 i ) 4% S ) 4
TS B 0 ST SR A S A B, 405 RIS IR FE AN, 9% 55 25 T
R, B A I 2

1. 2. LRSI P Ao U

1 725 R A A e B R 455 1 ZE 30-C2H50H H A 2% 17 R A
B AR N BRI TR M, B mRBE. =
SYHREEL RINEE. R A R A

B3 Y o A% JE 45 ZE30-C2H50H

1. 2. 298 57 25 By Ul

IFE 57 25 ARG DU 43, TERN I 7 AN 7 T R e e B T
WD R o Wi 77 58 ARV B 35w, (R P AR AN 7 (8, ANid
TR BRI AR o AT /7 58 BTS2 IR BRI S 5K, ) 2
FIRS&AE, BT AE @A 1 3mSR R T S AR B st = T
R R Vision Seed iYL, XM HLAT LA BT RE, 7
et oL B AR I B TAE

FEOWR VisionSeed £k

FPCERHEER

Betaze
B4 9 55 2 IS M Vi sionSeed

Vision Seedfe—3K %k T AR AIIALIF AR, xR
K —HIntel®Movidius Myriad XAbFEZS, HALIN# Iz 5 fE
FIS1T Flops; 46, MHULREE T —RI720P IRCBEL Z L Al
—UT20P I LLAMERAG Sk, DURIIE B 7E A 2 1264 T R
HERRHEAT A1

L 2. 3R SHZ A

MR RN S G, LRI A3 AR, FEAR Y
PRI RE I ST . B AR S, R s S R,
JEJ5 RATA R B T, B AL E S, IR OUE B SEn e
Breh F i, AT R, RS LEF.

T SR 2 AR T R 2% A, E‘ﬁﬁﬁiﬁﬁ@? WA 2
TE YRR S, TUFT XA, 4k 2 1 5T 218 AT B, B 280 370 3 ek
TRA A, 3 RIAR T R AT

1. 3T SR

VBT PR BRI, = TR AR O R SR S 1 45 F s
A B T R R B

HEEABERBATRAAE T FER TNREA R AR 8
SYN6658 1 SCiF & A B ER, 4 5.

K5 SYN6658H S5

AR

178 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



TENE B E4F AR

Advances in Computer and Autonomous Intelligence Research %3563 W eliA 1.062025
SCERA, W TS (ISSND: 2972-4236(P) / 2972-4244(0)

1 ABN I 1 EAERRIEE X
P B I BT O 3B, AR A 4
RMIHEAT T e, SO
&6, T A5 T e K Eh 3D AR 5, 4 F Sol i dWorks 8 spam | b | Mg | sl | sk | RRR | OkEE
PRET BRI AR, SRR N TR, e tese | | L aw | ow | e | e | e s L |
SIS SR SN ST T

frE By te0 Bytel Byte2 Byte3 Byte4 Byteb Byte6 | Byte7 | Byte8

Bl OXFF 0X17 0X04 0X00 0X00 0X25 0X13 0X88 0X25

97 G R, BATTAE AR B AR I — B [a] SRR 21 1
A IR BE B AT G247, AR5 BEAT BB DE 5 75 A el )
EHEAT LR, DA R R . I RAF AR 2 38, — 5Tl
FIENS LA F 4 T HRME, o3 — 5, A A RTIRAS R SR,
AIE R CANG 2R B SIS B A 1) R 48 (VCU), 2R 1R Je 3h; 4 4l
R C&IaAT, ATRUR VS, XA 4 AT IR 4 i, 51 %
FINLEELE A IR FATRE I, 8.

b

BBAE:
(SR —RZEOERERRRUR, W4T
SUREE (ppb) )

O, 9
((EM RS AE 7 BIM10RAHBRI MBROREM, T
)

FIB

K6 SolidWorks 3DZEMCVE LK o

SRIGBA VIR 3DFTENHAR, HilME 1 X RLI Sh i, K A3

B AE PR B s B, S 3RS IR RS W R B %
A AR G T, e 2 SR HLAR B AR AR A 127mm X 30mm X @a:&;‘ﬁvm e

, PEEHR) WEEEE
42mm,

&iﬁ@“ﬁﬁﬂﬂ | R ER, H315%
<

B8 PRSI Bk i R
2. 2% 57 25 BAS: I v
Vision SeedW1f&9, MR AMREAL I T 2B,
JBE, iR, AR, BT, W, N%0IE LA i L LA 4y, 53
S B EUE NE H O AE 5 4, 90N BCHE p, SETURE R,
[ — o b RS I 8 5t N MKz, W i 45K RS v /R A5 R . 3 Ah
V1s1onSeedLHE@Z$E’ﬁE1‘"{'ﬂJ 1 NJREAS B B SRS IR,
iR [Flroll, pitchflyawfi /5 {E B

BT SEIrEL

2 Eixigit

BRAF LR 53 1% O TE T S IR RE B AR 2 -5 902 57 25 BoIR A
R, FEAE AT e sk 4a il .

2. LIS ASAS I 5 1 i

P 25 R I B

ZE30-CoHsOHARH ] LLid it 5 A& Ain 07 0 AR, B4
T, A E3h EAETT 2, SRR IR Bk I — ok AR .
AR R, K9 90 ABLiESE B

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 179




Advances in Computer and Autonomous Intelligence Research

RS B E2FFEFTR AR
H3LOE I eMA 1.062025 4
SCERM, W FS (ISSND: 2972-4236(P) / 2972-4244(0)

SR
Mvision seed {REEI AR RIE, ESiEM:
LIREEREHF: p_left[0], p_left]2], p_left[4], p_left[6]
AHIREMESLAR: p_right(0], p_right[2], p_right[4],
p_right[6]
SLBRMA: yaw

openness_left = distance (p_left[6], p_left[2]) / distance(p_left[0], p_left[4])
openness_right = distance(p_right[6], p_right[2]) / distance(p_right[0], p_right[4])

[Yaw| <&

Yes

SKEREMFIS

Openness=(openness_left + openness_right) / 2

(AR FFEE F H9{H)

No

Yes
7o AR AT BEAR Y AR AT AR E

Yaw> 6 (8 AIREMIEEE, FnkELR)

Openness= openness_left(ZCARFT )

Openness= openness_right (FGARFFE)

eye_state_buffer[i]=1;
i=(i+1)%10;

v

openness < T_close ( FIARERE )

eye_state_buffer#(48 5K #

Sum(eye_state_buffer)=10

eye_state_buffer[i]=0;
i=(i+1)%10;

i
i
2

RIEIEHABTRR
B EDREW HEIES

A

FI10 3 57 K D Sk

FESCBRAE T, B B T AR ENO, 2, 4, 6FTHE 15 A0
S yawfs . 55 I E 10,

3 gk

3. L 95 25 B At A 3t

MRS - 2R 20 BRI IE 5 25 B 550 57 25 e e

3. 24P A REM it
DR A AT T B 0-300me/m1 RS AR, BRI 3K,
[EJF@5 73 Bh, LAORIE BT — AR A 78 20 45 4, FLIIK £t 4
3.
R3O AR BE DK K

1EIE 56 (03001ux) F15556 (<501ux, E BT E LA BRI

ShRR HrE 1 i 2 e 3 FHE RE
NN, 548 A AP IAEL T 5 R AE 100MTEE, W45 R ) ; . ; " ”
nF2, IEH IR R 2 5L 98. 5%, 9IRS T, R E » » - " o -
97. 8%, HH AR TFUNRE A 2 B UH A T 1R A6 R R = " " - 5o 0o
2T BRI AE I K
100 101 104 108 104. 3 4.3
WHRFREE T TRREAIE HEL IR ST RERUE HiEL S TER IR H W 300 280 298 305 294.3 -5.7
IEEE 487 498 985 98.50% . N
3. 3L M SR JEE K
9t (LM 492 486 978 97.80% N B e e v N S N
DA% B A B A TR NG A% N RS, Mt1004%,

180

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Advances in Computer and Autonomous Intelligence Research

RS B EEFAEBTRIAR
H3EOHE 3 YemA 1.0€2025 4
ERM: RIS (ISSND: 2972-4236(P) / 2972-4244(0)

TORA R F FR G0 R AR FE 4 BT A], S B an B 11, ma 2 [A]
X [A] 424, Hig/ME70ms, i KMH101ms, P34/l & B 18] 86. 65ms,
96% 1471 J37 B 18] /N T-100ms, 5 /& Sy PR

R 20 R BtE] 99 4R

o 20 &K © .9 00
CAT UL

120
10 96990 g0 0
80 ® % coooo%O
60
40
20

0

0 20 a0 60 80 100 120

AT 82 2 )82 B 18] 7 Afi
e WOFSUTIE G

1) S8 5] (ms) U ditl
<80 29 2%
80-100 67 67%
>100 4 4%
N
it

ZIxIﬁHme$ 50 3 B 22 A B 1) AT T BT, R R

2 %Y DL R e R R R 2 ROIR I, I T — RSN/
15 ThEE 5 4 IR L - ZFE AL RS 38 I X B (1) 4% RS R HL A
N2 B 2 YR A R 2 B % PR 5 R A, )3 P R P Bl %
A4, NI E 30 AT RS SR REA BT I R, RETEE
HR AR 2 BT R TV R B I S, A R0 e T A 5
O DL e AL AOIR B Te i 4% ) R A A5 R BT il H AU R 3R,
REMIRA . A, W FRERGR, B AL T« —gks0”
HIMR R T %8, P07 28 3 B (W AL B 8], 4R T R Ak, s
REMEL

[T B 5RiR]

20235 EE R U BFEHFRAFHLARD (SR %
D-KY202303,°% B & #%: AL B EFH T LB ERLK).

(5% 3Ck]

(1120224 f& A E R F + A AR # e B R Bk e

RIRHE ETERANNAF £ L2 TERZAFRDL.
A+ T F,2017.

SRR G il TR W B e N
B A #74%,2015,(28):140-142.

[AKF ETERTANAE LD R ARG BETERGH
#I[J].CNKT v, 41 71,201 8,(02).

(Ol A A TERMNNAE £ R ATER G R
# A H,2019,26(07):80-81.

[CIF R AFEHLATMERGER I EFHEASG N
J,2013,(04):162—163.

(MIERHETERATANAEEN L2 R ETERA
7 [J]. % F #11£,201 5(04):86.

BIMARAFEH Z2TERREERA T AILAF
# A&,2013(3):33-36.

(912 k.28 T AL 50 8y Z2 38 3 4 A 0 O 3 #FF 8 R B L LJD o
1 P 7 % 4%,2013,12(1):110-115.

[10] Godthelp HMilgram P,Blaauw G.J.The development of
a time related measure to describe driverstrategy[J].Human
Factors,2014,26(3):257—268.

EEE T

R (1980——), %, 8%, W N RARAL B £, AR R R 75 62
FAZ8. B

B B AT Ay AR,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 181



