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Abstract

With the growth of social economy and the improvement of people’s quality of life, per capita car
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ownership has risen rapidly, and traffic accidents have become more frequent. The analysis shows
that the main reason for the frequent traffic accidents is that most drivers fail to understand the sur-
roundings of their vehicles in time and clearly. In order to effectively alleviate traffic accidents caused
by perceived factors, this paper designed a vehicle auxiliary driving information detection system
based on YOLOVS5 object detection algorithm. The system adopts front and rear end development
technologies such as Flutter framework, Flask framework and SpringBoot to design and implement
modules such as video image analysis and processing, ranging and early warning, etc., in order to
real-time detect vehicle and pedestrian information in the image, and provide early warning me-
chanism to real-time warn users of pre-collision risk, so as to ensure users’ travel safety. At the same
time, the system provides a data analysis module to collect users’ early warning information and tra-
vel information, analyze users’ travel risks, and help users improve their driving habits.
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1. 5|8

BEE AU R R, NRAFEKFIHER, RERERAGERAIEK. 952021 42 AE
Fait R kAR (2020 FEREFMES KBS TTAWRD) 4, #BE 2020 FHER2E KRR ERA &
28087 i, b BEAERIGK 1937 FA[1]. IRAIIE AR ITMEANATHAT B [F IS, 7= A 1 22 58 1 ) R,
BlnAZ @ IREE . FHi 2 k. BT E A, SRR AN 2018 £ (EERER L EIURIRE) 24T,
FELA 135 T NSETIEB A, 5% BB EZIER A HEZ 58 8 [2]. % 1 FradidiE 2 E XK
GUit R R AT 2015~2019 FEAZ @ HMAHCE MR 3], LUK, REMEHERE AR B,
NEN 5245 NBOK R B39 0

Table 1. Data on traffic accidents from 2015 to 2019
2 1.2015~2019 B EHAAXHE

FAPEE) FHORAERRIT () SETNBLETHN) SHANEETHN)
2015 187,781 58,022 199,880
2016 212,846 63,093 226,430
2017 203,049 63,772 209,654
2018 244,937 63,194 258,532
2019 247,646 62,763 256,101

B Bkt st ASClE BT YOLOVS VR A 4B A BE Sl &4, @id APP g, 1244
DFREREHG BT R ST o B0 2 B 530 el A BRI T R 75 5K, AR GHE YOLOvVS H b I 53 14
HEf b, R T ANLRAR MR, S — RS A S5 U EE DY — A1) YOLOVS MERS% . B i
JETRBEAIAT N0 A5 B ANBE R A5 2., SN U R Ja8 XL - H TR S SR 4],  JEAR A A B . Bk
e B H SR SR LSRR (5] [6], M YOLOVS FA5e s H AR IS5 -
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2. JTKRTH

HAT, FREANBRERA DR LK, “HaIERE” oI E A E AT BEH SR 4R
EERMNZSERGL T, B0k 3 A SRR S L0 R N, f KR B B S Al S k. R, AT
OBV 5 BT DLy B B G54 T G R b g AT ] 5 S e e I ) 15 £ [ 7] o
d. ThEEFEK

A SCIE A R LA B = 2 2 B Bl 2R 4R (Advanced Driving Assistance System) [8], R SZFr M

Yot RGNREFR REAT /00, W0 PR

1) AAER: PSR P Em. HPEs. PAEEEREYEE, AR 5.

2) RAEW: RAEMBEHA] AW SN KA, BMER R0 1 g AT R SCIRGUAN B IR =OR LSS,

N

T AT HE S
3) BEOLEW: BROLA MR B O S AL B, R AR AR AT AE L,  DAE T P R A A
B

4) ST ST TR SO B AR RIEE BEIEL0] [10]. RGHUGER AR IREIR, %
SO RS BAAR PR, R A TR ) ST A2 U Rk

5) SERF AT S Wi B T 7B R MGk S I, BN P R SR AT 2 R

6) REREALTE: F GG SI BUL I RIE — e S M H M R A . Rk, BT TR &
MO B, B D A B T

7) EEEH] P SRR R S O P TR ), RO ERE S BRI, P ke
AR AR RS ThAE, BRI P T 2 4

8) AT Hd A BB HAL S s D AR A5 o B S TR T DU T A TR 5
FEL VAT DU 52 S P A0 s SR 2 40 W7 P S T B LA R B L i B e
2.2. MEREFEK

RYCTET L IR TNRE AR I I, AR S F 1 5t A S LA R P e ok -

1) SeiHE: RGN TS T a5, I AR B, TR R L R £
RYET ST R

2) Kt RATEREFOOR N ER LI, BTTEREEL, FRRRINSIE A B B ks
RE, A Bert B P R RR L R

3) SR BRI PETER R TR B E E, Hl, REATWLSARER, B
RGN P AT R4 4
3. ARGt
3.1. IhgEiEit

A RGNS QIR B 5, T R0 0 L PR B SEiE . AT 2 KUK S T,
RATREBIT I 1. BT B T -

1) PR AU B, SRR,

2) WEBNEEE: TR EER AT R ARSmER N, (R AT AT R R SRR i
PREE, SR FH 4 G L 20145 I 5 TR SR o Vb 2T P AL TR M, WG R G50 R P HO R

3) BT AE I LR . B A D DU B TR, IR AT 2 A R
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Figure 1. Functional module design
1. INRERRIRIZIT
ARG 5> % Flutter HE42, S74F i0S. Android 24Tk, $#24t Material Al Cupertino &
fFE RS Android A1i0S, FEAFHAEA[FF & L HR A AL I H AR5
Je b B 7 A ] SpringBoot HESE, ZHELLHN FF B xml BCESCAF, (EAIEMEACECE, THAEIH,
PR IE =TT R R
SRR B G Flask HEZE, ZAEHMERZEN) Web RIFHHESE, WLARGE. M sl Web IjR%S
5 YOLOVS 5kt — P RiE S, BT IFAMEYE .
RGUR N H BRI, A, JaFEER, BATZ RN,
3.2. HiREWRGT
ARYURH MySQL #dfs e, Bl seik A B3 REE . BHAGE . B ATE IS, FimmRKI dio M
R RMEACR A Je im P2 11, e dm A MyBatis HEZE S8R A2 B B30 G5 BAR AT OR A7 25 5 53 F - 1Y
IS EEMEEER, Wk 2 EHAEERHTRAEHEARMERELR, W& 3 SR wEd RN
ORI G S PR S, WA 4.

Table 2. Driver information
F2. ERRER

L4 LGt T X 1
user_id bigint ID T
user_name varchar (20) P4
user_pwd varchar (20) A
user_avatar varchar (150) kB
real name varchar (20) A
user_phone varchar (12) FHL S
user_email varchar (100) g
user gender varchar (1) 5
register_time timestamp VPR [
last_login timestamp T 8 SR ]
user_rating varchar (5) BT
relative_phone varchar (11) RIS
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Table 3. Admin information
=3 EHRER

LIES Ky ERd H/E
admin_id bigint ID st
admin_name varchar (20) HHL 44
admin_pwd varchar (20) 0
real_name varchar (20) B4
admin_phone varchar (12) FHLSHH
admin_email varchar (50) g
admin_gender varchar (1) 4531
register_time timestamp N ]
last_login timestamp R J B SR ]
Table 4. Warning information
* 4. MELR
kA Hp 2 X F#VE
record_id bigint TS i
user_id bigint 1D s
record_date timestamp TR [
record_location varchar (40) T B
record_degree varchar (20) PN 2
record_reason mediumtext TR

3.3. B/

ARG A% D Re AR AN B AL o A B A2 8 BB AT N ZEAMEAT 4 S W, P R A
HE WX RS, MR/ N T 22N, RGAN FE5 R RS, K TERRWE 2 B
TNo NSEMIMLTIRE, A RGKH YOLOVS 1Ry Hbrksill 5032, #E3 H AR /0 2815 BAbR e fEA B, P &
TNFLSR IR S, S5G HARbR e HE R A O B ST bR EE B8 1 4.

YOLOVS5 £y 5B Bt (one-stage) H ARASill 50925, A e 230 e 46 g [ V4 e jE, - %of g — ot BTG HH S
FETRIANZ FHE w2 S T, oA I BEAE R R, FFE AR RSN A5t F K. YOLOVS ¥ A EIE
RIS N x N ARG, B REA TTR I O AEAR A B AR, JFA bR e e, e RN ORE
it 592 (Non-Maximum Suppression, NMS) 2= 53 TUAR [T AR AE , S IA RS DX 380RA [ U5 43 S AE — S X 28 H 1)
Ui B3 Il 25 . AHEE Faster R-CNN XUB B H kel 5035, B Bkl S92 05146 X A B B R B AR iR il
W BRI N IARERAAE S, W bn e HE I 40 2k B4k, AT AL iR e, FEd B SR (1]

£ YOLOvS HEFRAS 3 (1) B ARHEASAR LA b, BT/ FLSA5 00l 2 A5 S 5 ar ) B b 1) 8 2
flithe IR RO AR R = 452 (B AR BTG AL —4E B TR R R 5 H 3Gk N LR
R A FAR R APR R BIMGAAR R . ABNLARAR R AN TR ARKR R, K15 21 H FrAss IIAE RS oo B
G FZ AR R AL B A AR BR R, GBI E S x B y fhEE S, M S0 H AR B E . %5k
A RBEES 7 SRS BIAHNL I N SR 2, RV, — 4 25 (8] IR 5 G TH AR R SRR G R AL
3K B AhR S VSR IR ARNL N S 56 o /INFLEAR AR BR R 3 a0 1] 3 T .

DOI: 10.12677/5€a.2021.103035 315 B TR R


https://doi.org/10.12677/sea.2021.103035

iRl

AT : } EFEIBER

e

\

\

\

\

\

B Y ‘
RS |— EFFAET I it LR \
\

\

\

\

\

EﬁﬁTEﬁlﬁ [l

RRS)I|

1=l i WEEQW%

|
|
|
|
|
|
|
|
|
|
b % [ —
| N _
|
|
|
|
|
|
|
|
|

MEESES T
S ReERE?

Figure 2. Detection and early warning process
[ 2. NFERE
gy EREE {hET3EsE
HRIER EiNARR BEffEiRE BELITR

Figure 3. Coordinate system transformation

B 3. R AREEGR

5K IR AR € VA ] eI AR TS AR E A, SREEAN AL M A, SR A m AR R A, T
MU Z:, e AR THE AL S H [ 12]. BT AN AR S W) 2 P R R LI AL B G R, ARAL
L. fEEARRAL B~ REONS RN . BIL, ANSHEREREAE bR N s it AT E, A
SCRHAL PNP SRIESNSHERE . £ QRN ST, FIFZX 3D 5 2D UL A, HMEERRIRE
RIGFANLINZ . T AR RSB R br R A XA R OPR.

0

1 Ho F oo o X,
H dx R T\ Y,
Zlvi=|0 1 v |0 f 0 0 (1)
— 0 1)z
1 dy 0 01 0 f
0 0 1

4. RGLH
4% F Android Studio /E NI & T E, KH Flutter {EZ2[13], T EM K7, FRAERHA LS.
4.1. HENE L

4.1.1. SCRfymEs
AP A CTE” BRI, BEAGEBYE ISR, 5] 4 B U A TE TN . B8 k% BT Esh)E,
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Figure 4. Real-time warning
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Figure S. Surveillance video
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Figure 6. Historical record
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Figure 7. Data report
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Figure 8. Login information
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Figure 9. Registration information
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Figure 10. Personal management
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ARSI TR B R AEAT G R O AR B TS . PR RN SR, ] YOLOVS $ik. 2k

TN RGBSR R B 3 73 B BR, BETHSEEL 13T YOLOVS MR (K7 4= 4 B 25 B DA T R 4t
ZARGAE R H BRSNS, 4 YOLOVS far Il SR B SAF 22 4T NS 2, A4S SR AL
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SE

EIZRGE . AR N AN 2020 4 [F 45 AL 2 & R St 24 R [R/OL].
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Fib. FET YL S BN 3 R G T KRG [D]: (W22 A0ie30]. il T RHEIR A, 2014,
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