2359
20204F9 1

HiETHE SOFTWARE ENGINEERING

Vol.23 No.9
Sept. 2020

NERES: 2096-1472(2020)-09-32-03

DOI:10.19644/j.cnki.issn2096-1472.2020.09.009

ETF B REREMEHNEIEZIRA
XBF, EERRL, Sk

(B Wi 258 i A PR 8] R A 8], 2 R 215004)
BA1Isy2801@163.com; 6802569@qq.com; jds19810119@163.com

¥ E. HuREH TR A Ty a6 T GRS mEL 2, #xht, wittssil T —18T4
W B BE 22 M A LB R RS R e, MGG T AR A IME L2, REMMEREMEMN, @it RR
BER, RERELERET 7R, &M TGS EIRE G, RS RG2S R IR s
BN AFI RS, EEN. BIMLIME=AR P HTINEL, KIREEREY, REEA RITASERGIREST, SR
B IEHAS 21586 79%.

KEIA . FEFOHG WEES, AN, YRR Wi

PESES: TPIS X#EIRIRAE: A

Construction Safety Violation Recognition based on Staged Deep Neural Network

LIU Siyu, XUE Jingsong, JING Dongsheng

(Suzhou Power Supply Branch, State Grid Jiangsu Electric Power Limited Company, Suzhou 215004, China)
Mlsy2801@163.com; 6802569@qq.com; jds19810119@163.com

Abstract: In many building sites, people still manually monitor whether the construction crew wear safety helmets or
not. To solve this problem, this paper designs a safety-violation identification system based on phased deep neural network
in order to locate the construction crews who appear without safety helmets. By using deep neural network, this proposed
system samples pictures from videos, divides them into sub-sections, and then uses processed data to train the model. When
the identification accuracy is high enough, the model is then applied to practical use. The model is tested respectively in
indoor scene, outdoor scene and infrared scene. The experiment results show that this system can achieve good real-time
monitoring, with an average correct detection rate of 86.79%.
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Fig.1 Schematic diagram of convolutional neural network

EERLP, EEMWRMAR— =45, FREKA
REBIN, RE/RROEEE. BRMEMNE M AZ
B RF M EN %GRS LR =g T — 2
W =4E 50, AR =ZEEERI T —EREmA, &
E—AaERZE. BThMEEE T EEEHEMmLEZ,
MR M 2 2540 b e EE IR BRZE . BRZ0
A b—EMamgnimt, BREHRETERBEMN
MRS FH R AL, WAL Z 0T824 /N ERE R/,
Fom PR B BRI PR ER . i
1B, BIE—"NEERERNTREHME LY. EL0 £ R
EHEERE, REETEEREERE LR, REZEMNHE
fEREBMBPEREWERE, FEERTRERR)E, @ik
iU e =y el W SN

TRl b, A SO — B0 A 2 4 S R 1 it L IR v AN
AP A Z 20 T E R B M 2 W & bt 7l 2, &G
WEFEETI0%MEH T, KU SR THRE, B3 7T
W JE R AL, Rt T P 45 30 0 B A AR B vp fE
AR B L R B/ AL LA,
3.2 FSALIE

TR AR S IR B2 AR iy X 2y, B



34 TR

202049 H

AGR AR AR ER K, H IR Z S0
AL —TF, DA e Ry AL TR, R 00 AL PR AR 2 Y 1A
R AT

Al Y P B A PR B R R 5 03 R A 03 R
Pl U R A SRR, AR SRR A W
EXPUBIEAT, IR SWORE— B Ry, AE B (6 A LS
L RELSWUA LI R Y TR, AR A B iR FE 1S/ i, 3R

WERWERRSEZ, RIE, REHERFHRSED, KX
R — ), RERTLENFEE. RAHOpenCV

BEARRAEITAL B 3 T Fr, 20— U RO A, X
— R TR, RGBT RS, 285 RIS R
SR, REERE—MRIE, IF HARCHARIE N E, fER
ICHEBEOT, FFSBR, % 8 1S W ol k&
MRS 24 R TR, PRAFAE XS 2 B SO R, B R4S
W, RS ARG, EARICAE . FRECILIAE WU A
R RIERICE R R A S KL, T ARG A
Wi 2 CAT, P E LS — K BT, FE SR AN L
AT DASE Ao T RCRTA ) R B A R R R E & D i
PRIk .

3.3 AR&IRA!

R, Ao AP R_us ARe, A&
NS AR, R B AL A B 1A P ok
ARG BRI T PR o B A R A O
PR DM 5 R A 22 Ax i — R HEAT AN . e, ASCH
it TAE & Jo a2 Jo & A B A LIS 20 SRR, AR
RIBCEN AN AT A, AR LA, W
LEBHRCHE, K2, e,

7 SCH R A N G TH 3 AR R R IR ) BT
w, RIEEBTRAE, RN R REFEN, &
i3 BN SRt B A I ARG B AR B W] AR, X AR AR AL
FoAt e 20 P 2R T — B, P R E AR R R . A
SCR A R A O SR o A . B0 — R I A
BERR A2, SR AR B & B I B A, AR
BB B 48 B ok DA I #2417 i i3 ) T R 1 4 A, X2
PR g — 5 B R O A N B AT RE AN IE 1, PR AR X A
B TERFEIX L NI 2 )5, FOTAT RATEIX 28 [ A e A A )
FE 7 B2 A A AR AL 2 v, AR A I, B 0 A e R
38 22 4= A B4 ) 0o 7 S 1
3.4 SyBrEAbiE

MT ARG, NI E R B By BOE B 77 35
205 S AR ) R Al oA A T4 1 B ) B S AL B,
ERGEHITEN.

B — AW Bt 2 AL AU B B R B B, TR AL
SR T s AR LI i) T 345 D R LB A S 2 T
B, AARIE= AR A RS RZHEAS KD, HE
e AR E R R R R A S astlE. B A RrBE
BRER AR E R AL, TS R A,
A B PR Ry AT RE xR T AU S BRI RN — o X PRy b
Y BE 32 3] 1 PP T IR S, T R B, X AL Y
AL PR ERE MR, BT, R SeXTE  #EATAE, E
KR TE MR, AR B AT AR, AT PRAIE S B
AL EEFEARSE . B =SB Bt e K AL B S B9 18 R 25 AT A
BRI TA R R B B AR, R IR A AR A B 2

R, BU/NT RSP RRE, FUAH B EH
FRYET A G R B T, R TS,
WER RS E TORA R . X fpa BB Ab it , ARk
TMEEE S, BUEEMR, SUREL, WEREE,

3.5 EHiEhik

MR8 7 R P iR B B & PR, e 3R A U1 2R 4
MR EMZ ERB—ANBEERAUATREANRS, Hh
BB ARSI E 2 EFEENR, M4
BERA PUR Sk P R EFEEZEE, IR Fa%E—
ARG T ES AR P B E T AR E st 2R
MHEERBNER, BZEEAFPEEAR, BRI AE
TELANE,

HEIET A BIREM AN %4 iEE

A SERHLA

Wil WHEZEEHARE S

iERi e YNGR
R A M 3 155 5048 I A0 4 i By 2 1 Ty 4
For i<1 to BIF&EXRE do:
TR 24 1 s
B B 347 K AR AL B
If R0 AL A
B A AR B T ) A — A8 B B 4
FRic A BN B 4 R 06 T
End For
M NI B R ARInE L& R R R B v e A A
TN E
For j<1 to A\lREIF&ERE do:
If METE &2 AN,
RYE LB B IARIE, BRI E & H o B i B
End For
1% 5] b P Y 4R I A
4 ZREIRET(System effect display)

AL RGEBERZE SO BATAE, SR HKEHAR
WRAEEMARWEFIHFHITRER. RERENRBRBCR
mE2f R, Hd, E2@)2EHNTRBRE, F2b)RE
SNGFRBRE, B2(c)RANNKGFBRE ., FEARH, Xt
OB E@ﬁﬁﬁi@é@{ﬁ%ﬁ%%%ﬁﬁiﬁ?Tﬁl’:iﬁo

ot LT

A

(@QENFRIEE (O)EIFEMRE (LI LG RRE
B2 2l kTR

Fig.2 Demostration of system monitoring
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