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Safety Production Monitoring System Based on Computer Vision
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Abstract : As a cornerstone of socio—economic development, intelligent upgrades in safety production monitoring
are crucial for ensuring industrial safety. Traditional methods relying on manual inspections and fixed
sensors have limitations in dynamic risk identification and real-time data processing. Particularly in
complex industrial environments, these approaches are prone to being affected by environmental
changes, resulting in insufficient accident prevention capabilities.The breakthrough of computer
vision technology provides a new paradigm for production safety monitoring. lts non-contact real-
time monitoring ability can effectively make up for the shortcomings of traditional methods in space
coverage and dynamic response.By simulating human visual perception and combining deep learning
algorithm, the system can realize multi-dimensional feature extraction and accurate identification of
personnel behavior, equipment status and environmental risk, laying a technical foundation for building
intelligent monitoring system.

Keywords : computer vision; production safety monitoring; multimodal data fusion; deep learning

515

LA ST RN E I, HARRAR I 5e8E HECR T ER AT e 5 ANERE . WG T A= U
RANBARGIRIE T, fge2e A 1T BUES S N RR] . SE R A0 ARy T DI R BRE. 8T, DAA A A & %
SR M S TT IEME AR S A B RS s B RS PR ZR R SE a0, JUHAERE S . T 2SRRI, ARG A R
FTRE R PR AR e B, B2 2 RS B O SIS MR, (ARSI, TS, S8
WOTTREAI AN o FELLTT ST, ARPTREEE AL . R RN 2 e A PR R B B AR AR ER TR S

—. ARKE RAREPHALR ., REERE H RS ZRF NI
SRS BB T A KBRS, MBS MM SN
(—) BiEKEE SHAbE Bro SPRIRFRUECIR, 22 S AR SRR s —— R R R

ARG e 5L BT ¥R 45 & 2 IR A SRR E, HBE, S A RIDHTTE T MCGS BB AHR ST %%, KR
I RGNS TR UL SRR AR BB TS . ROk S R — I N B 744
M, FEEE IR AR E R — R DI R M 225 BT AT 52 R S MR R AR, TE K
WA, BB BB IS M SRR A B I R . 1 s s f/ N INE S BT S EREE N e b, SCln st
AR BRI, RS A R BREIEI Y, ERUE A A S B R (A

122 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



e ERESHD | ARSI U A s
HEZE, Hrils B GAEED OpenCV A TIRR AL
L, W RE R AR 2 — 2

(=) BEAMFHE

AR % 27 W R LA B R 0 A
E, HOHET R HEBLBLE 578 e AU THEAR

HriE &
FEEARRAEZ A, RGO T 2 A R o 2 S ek R 1
B, AR B a5 5ok 8, AR T g5k
AR S IR o AR B 1 2k IR A A B AR B 4
AT EE S IRBI M N RFAE, SRR (I S HOR (551 )
677, A RK AR S i O R v ih 25 S IRARIEL
S P P A BB AT I YR S A B, R G R
LM% (CNN) 75 AR AR . AR MR i g 7
FLRRRIS AT
FERTBEIE T, B985 I NIREESE S S8 T i
PEML . SR A e R P R SR . BB SC S 4L
Mk, R TET 2 RG] (MSPC) s
WAL, G SER M AT E SRS . i P A, Hir
SAEMETE RS, SRE R Sk T 228 2 Il &
HAEHLH Y A S G A A s, W T A
YOLO HARKAN -5 3D BRI I ZS RAAF PRIV, Jmch & g4
SHGIIN SRR | SRS RE

« RESZHS i

(—) REAFRMESTH

RGN R GH R AT 2B A R, Bk
RGNS R H AN . TFR AT, FERH Ubuntu
20.04 LTSTERIRIERS:, HIFIEERIFE TR RSN R
G AL TRUE R . HFE R % Python 3.8, BIHHE&R
KRBT ST SRR ARG LA, BEE = R SE S LA
WAL RS RGN, BUEERGURA MySQL 8.0, JEX 45
WAEINET (SQL) SRS E L, [HIHEE Redis
BRI AR T S I A A B O R RCE T, RGT
FAMFE NVIDIA Tesla V100 GPU [IR45 S-S Bt TR B 22 ST 51|
%k, H16GB RAFHI32GB BAFM L B L & B AT 3w
Ko TG L R OR A Web fEHE Django 3.2, @Il 54508l
AT AR, JHEED Bootstrap HEAL AR S I BE L s ol o

BT HEMmERE L, AL R O BRI R BT
TensorFlow 2.5F1 PyTorch 1.8 SUEZRZEN, 435 T EE HFrks:
DA ST P R AL B K 2. FoHR TensorFlow Serving i T-15
TUAELEIRSSTE , WO R R R I PR AL BER
FA OpenCV 4.5.2 FESCIIANAR ARG . R4 (B LR 1 (G 5 S
T, [RIEERL PIL EEANE 220G, TRIEE ST SRR 5]
A CUDA 11.3F1 cuDNN 82/ FiZ %, 254 Horovod 431zt
WHAERAEL GPU IR MR- FHERISOR . BEg s tor H
Albumentations JFEA R GFEAR, BRGHRISIA A,

(Z) RASEIISE

KRG RS R v, B R AR 4 5 Ak
B OEARR S B AT ORI R R A PR A TR
BB, TR 3T PythoniE FHESE, 454 OpenCV,
TensorFlow/Py Torch % T S5 5 ¥ FE 27 ) 2 SE LT B8
B, A ASHSCB AR A AR N - A B - s
45,

AR L S AL B, R geilid USB3.04e 1 HE#2T
s i % Sk, SR GStreamer HESRSTHIAE i it S2 I 45
VAR . TR SR 2 AR . oimd = iiEnk 65
1) 5B IR (3x SHX ) A G MRMRA, FiJE R & N BT B
Bt (CLAHE) 2 7EIGON L0, fefFidiit Canny HFHE 7104k
i AR S AL 7 S HE TR, SR OpenCV fIFAT
TR T2 2RI, FREREERD 30 M LT BERE ST

K ERGSE SR CLAHE ( Clip Limit=2.0, Tile Grid=8x8),
HA O a5 By g s . (B1%4¢ CLAHEZE
GPU _FIFTRCERICT, ARAEGIS OpenCL PIZSEI :

B UGS EI 644N R (128 % 128183)

FAYAITE L A CUDA BT R T BT R34 Ml 5

T W Ze MR E R G R (TEBRPHRERZE ) o

1% G A0 f# CLAHE 4b B ZE [ M 14.3ms P 2 2.1ms ( Tesla
T4) o BERMMRHECHE Canny Fi 7

FIRE R 1 B OTSUSEZ AT Fim /R (2
ihe:l) , fE(RIR S | TR,

B Ty Ak F5360° JrIM BN 0C L 456° L 90° |
135° PUANEIE, DT IFHR(E R 40%.

=. AREREWLLS

(—) LRERRT

AN G T A R B 2 ST 1 E AR I S5 4T R R AR,
N Tl 2R 7= B8 1 20 4 B R A TSI IR S 1. SRR B
A T SRR AR AT I COCO %S EiEfT, SR mAP
CEERE G ) |« Fl-score, AbERMIE (FPS) ZEfghraffil
AR T AL TR, SLEE X T YOLOvSs, Faster R-CNNAl
RetinaNet =Fh =i H A MESAER RIEAT-& R IR, IHE
IHEVE MR AT R A TR RIS

B A AE Tl SR S BT 3 1R R
YOLOVSs IEBLAE GPU I8 NIAE 89.2% [f) mAP, X B4 5 5l
P HEHURVES 6 28GR BRI TR & 38 FPS, S
I 54 T3k, 5 Faster R-CNNA# [, YOLOvGs 75 {7435 %5 ks
FER AN, HEME R T 42%, P R 3797, 4t a /N E
FRR I (FIREE, SE I 5] NAFE 3 45 (FPN) 12 R Z5K
W, BN L T RN AL 5% FUAERS TR (IIARZARZ AT ) 1Y
T2\ 76.5%HETF 5589.1%, K LLSLIGZEH, Y A\
640 x 640FEFF 51280 x 12801, YOLOvOm BRI mAP# K 5
91.7%, {BMEREZE 22 FPS, DR S doR,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 123



LZLRE | SAFETY QUALITY

(=) WEeRHERR

AWgEET g I S EIGAT, RGE T EET AL
WA R R GRS, I SIE TR T T 2
K EC, FERCIUAE BT, ARG R 2B EIE RS K N, 4
# RGB K SRLANRG I HAMEIE, BRUEF T 455
A RRNIRBIGE S, SLREIR R, E T A BT
%, RO IMIMERETRILE] 98.7%, ARG AR I 7 B T
12.3%"Y, BEHALTIWESE, HETET N OpenCV il Z
M, ARGUE VRS S FAF PRI 4, AEI TRt 2
WA RIS RHIE, BT TR EDE AR S 2 1
ballaf e

TELH S ARCE 2T, ARGEIL R SRR
g s e, SEE T AR I SE I AL B, SRR R,
TEH G35 1080p AR AP 31 H, - A% 38 G5 Sl b H R (Y
23ms, AHEFHTF YOLOVA (HiE  H A IESESE I 41%, W2
T3 EE SEH WP NIRRT K . ST Faster R-CNNH
TbZ 4R GAAE, ARRGERIFRNRE M, 0S40
P 68%, NG TIFMRE 1.2GB, BaEFT T b, xXFrl
WIS A F IR Z R S T SR 5, W R G
MV IREE R A B SR T Rl ORI

m. #ig

TGS Tk Ze A = U I R IS I X A
LSRR T R SHOIUE R 5, R T — B Al

243k

SRS IR NI S s T 5. RECR BRI
M TE, EE PR R RSB I PR i R 2 B A A
& P67 PP SR gL ARG Sk (R B IR 20 MLU220 1 St i
J) L AEA . I E G IR SE I SR AR 4 7% 1080P AT s 4L
HEHEEET 56 MEC ( 24 NIZit ) ML Y] 7 w4,
TR TSN CHRIGEUR 2% ) 1 LU0 R 50 BT 5 5040 o 281 ity A28
< 50ms; wUiHTERH Kubernetes A8 HE , S FE L
BE( YOLOVEs—ECA RIS 5 LSTMAT iR T s it
PRI S Tl DCS 258, T F-A B .

1 EARRIAE e, 200 T3z st A Rk R S = TR AL -

Z I RE B AL T I S B G SUE E £ (FLIR
ABSRVEAL) , fR A 2 TR, 4 m] WO G LU AT
T 15dBIN, EEITIHRBERGRHERECEE, =ik il
BIAHETFE 95.8% (f&48 RGBAE(L79.3% )

SIARIEERL: 2 YOLOVS #J Neck £544, H4fN P2 HEE

(80 x 804r##32 ) IFFI AN ECA RIS, ZIZ /N Bk (4
Az AR TASKES ) #0 AP@O.5 M 74.1% 27145 88.6%,
[FIHHE AR A SR LG 7.2M (JFUERL13.7M )

TEAFR RN FIH TensorRT B £ 4l 55 INT8 RS FE,
1E 3 25 Jetson AGX Xavier b #E HE B [ M 230ms [ % 182ms
(batch=4 [R5 41fps) , AL 200ms MR AHERE

(M2 26, MR W0 IRER AT RERORAE K e 7 N I B Sk (1] /K i Sk E AR L 2024,10(05):18-25.
RUEFIE AR 22l “ N TARE +7 Hsh 2o AT R # Ay (). 4edbrill ,2024,(04): 44.

[BIVEIE e . F T MBI T A e e il R0t (D] SRR 2023,

[41hl | F5e0% , FRER AT | REE | A BTN A A AR 2T FERBIHE ARG (). (AT, 2021,50(14):134-135+137.
(515 . TS ATl e e A7 WS ME T S R AT (). IR L2025, (14) :62-63.

(6L | ks | AROC3h T2 U L TR R 22 4 I S T R B AT (). LS AL L 2025, (04):155-157.

(71, Tl a2t . ABEARLEN L e A 7= rh i BTG E S AR 1)) (AP S252UR | 2025,54(04):75-77.

ISR PG TEAN | B2 IR R A e ARG SRS (). FTRHIA L2024 ,(33):33-35.

124 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



