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Abstract

Work safety is the lifeline of enterprise development and also a core research topic in the field of mod-
ern enterprise management engineering. With the advancement of industrialization and the expan-
sion of enterprise scale, the traditional safety supervision mode relying on manual inspection and pas-
sive response has prominently exposed limitations such as low efficiency, widespread blind areas
and poor real-time performance. From the interdisciplinary perspective of management engineer-
ing and information technology, this paper summarizes the application status and development po-
tential of artificial intelligence technology in enterprise work safety. It mainly sorts out the core appli-
cation scenarios of computer vision, Internet of Things combined with machine learning, data mining
and natural language processing. The challenges faced by technology implementation are analyzed,
including data silos, insufficient model generalization ability and high deployment costs. Furthermore,
the development trends of edge-cloud collaboration and large model application are prospected,
providing theoretical references for enterprises to construct a closed-loop intelligent safety manage-
ment engineering system.
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Figure 1. Al-based closed-loop architecture for enterprise intelligent safety management projects
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2. RN REELARERE EEFHONA

EN 2 4B #, THREHIMSE(CV, Computer Vison) B AR IEVEE “AFE G GE %417
AR 0o AHATAR GEMRN TaAS AU B () e A X, TR 2 S B AP 42 I 2% (CNN, Convolu-
tional Neural Network) 13 £ 3 CV H2 A GEM B SR IURFE, I H 3R KB 52 ARe T[] AT 1 2H
GRo7 DR SR RE AT IN . AN AT IR DL R R X OB R = AN E T, SRR AR G B AR R 1
rH ) BT S FH 3k g

2.1. F{RFA&M(PPE, Personal Protective Equipment) 8 & 88400 5 2 1A 5 1EHD

TERFE A N B 472 4 (PPE) & FEAR T IIA M T3 (88— B B 46 ek, SRR B H An s B E (an
YOLO F ) PR e i 4 2 5 SEIF M, i s i E AR SE . 281, TV & miEe A Z . Hix
AR T P B R SRR . BT T SRS IR B S A IR, Wang 5(2025)F2 tH T — RS ) YOLOvVT
A1, @I 5]\ Ghost Bottleneck £ S AU 5 15 1 B 25 [AARFAE ARG LG, A SR I T B4 A KT 454
INHFRIVRHE, ERRCEMSHERNFEN, RIERT 7 HEZE2].

BEAh, AR ) T 2R IEIZ 5 1] CNN 5 Transformer fli5 1E 77 Rl E . Wang 25(2025)7E 58T 1
YOLOv10 HEZRFXf LG 7 2 Fhir T4, 255K, KA Swin Transformer )42 7E AL 3 2 REEXT RAN R
PP R I AE, FAER E LA TN RSP RARE IR B T 94.24%, H RO T AR AL R 1)
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RFMIRZ O  SEIL S B BR 5 7 A T, £ H bRIEER(MOT, Multi-Object Tracking)$¥
RS Z M. Wang Z5(2025)F 3k YOLOv7 5 OSNet DeepSORT B B 54L&, FIF OSNet 5
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U R B E.
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HUFIAERT 25 (B EE B[ 1] — ELRBEBEE 22 A RE, I 015 4 B PT i A (IR AE IR (R I3, AT 22 4 e
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3. MK SHLERE I X F L PR A

BIRTHE NI HARTE BTG N A2 44T 77 TH A R B AR 22 24 72 1 5 — Rz O E T4
22 4IRAS, BIORBEAE P W (W EE MU . IS RANHLEE) AT SEis 4T . ARG “FHIF4EE " 5« & iR
Fr7 B A R B, HE DA 98 TR 1 B A W 51 R (1 22 A e, B BRI 5 L2825 ST R
FERlG, 15 2% i BREAET B 0E Ik 1) T M 4E P (Predictive Maintenance, PAM)#5AF . AT 2 BRI 3E T 2t
SR SR B 5T H e ZR AR (DT, Digital Twin) & 3 56 DL & 56 42 4 1 75 iy (RUL, Remaining Useful Life)
TR 52 A AE B £ 7 0 o P T N
3.1. ETFOEHEM 5 AT R385 S B9 SR BE )

TEBARE e LT o, W& AR IR A& A i B 1 2 4R 0] 7 208 . Wl T B HUE HEE s
Uiy EAT AR ER, K T AR v (1) X 48 SR 55 55 TR T o D 1 i AR T I o) g e e S Y TR TR SR, 3
AT ORI N BT PELES T o Xiao 55(2024) 52 H 7 — i JE T30 S 0k X 11 M 25 B B FROMI A5 2 (ERF-
XGB) [6]. AL A MRS T BRI S0 e T S ke 2 2] 4%, i i 4 1% B 9 i o
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AT R RN EE X B A SIHL(PHMO8 Ea 42 I, 5 B A SR U e I 1 AR A 2 7 AR
R (RMSE = 18.271).

EAFRERE, T AR SRR — EARAE “ RGN MBI Vi m 24 BN 50 S0
PRIEATE, Xiao £5(2024)% SHAP (Shapley Additive Explanations) ] iR A1 L5 ABEAL, SHAP
AN R B AT AT AR % AT R SRR AR (AR 58 R B2 IR BN ATBO) X B4 SRR A SRy DR B, 3 Rt 0 BRI S
ARG R AR, AN S Bh I AR PR B e W A LR R, ORISR T HERS R 6]
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SN 2 STAE T PR AR TR B, (B AR RE v AR T AR EL 73 A s 4 (I R o 5K
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), XK IRE] TS WE R A RE 1. N, BT AR AEO TSR R T RIS % 0 T Bl

Ngandu Kalala 55(2026)#2 1 7 — M T Hv 22 R R S B R U 7%, T TR A 0 RE e
T T SE MR TR A R O R P (U AN [T 1A AT T 540 P B0 20 il e 1 v DR LB A BEASR
R, AR T KRR BRI SR 7. BE)E, WFTEN DUR X S AR 0 O 2 1 S S e A 0t
ITER” 5 N IIRERG . KRAIRERY, £ 20% LR AIRNEILT, 58T
AR EE SRR AL K T ARSE 7 S 3 1 S R HE R R B AT R 90%., X — TR & XA SR A7 2%
iR T LA S I TREVE L AP i I ) “ SR Z MO A X B, MRBOR R 37 S B LR 1.

Table 1. Typical application scenarios and technology comparisons of artificial intelligence in enterprise work safety production
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3.3. [ESCREE: EHEMFEISHT(IFD, Intelligent Fault Diagnosis) 5|4 & @& (RUL)TRN

e By 2R A N T RE RS 12 W7 (IFD) AR AR 48 I 75 i (RUL) U, FLE8AK H Ao SEEL) B S 5
WL R SE S B S Z) A H . Ma S2QO25) sk shaR th, BRI T W B i3 v 2R AR AR R fig
RO LR, (E 52 IR T 2B A B AR A (B i LK SERRIR SRR 5, KB UL 5 skl R B 2
[ A R 38 G A7 LERFAE 20 A 22 52 (8]

N T BEHOXIE “RESEESY BRI R 1AL AR 2 S IGE MR . Ma SF(2025) VELRIRLEE 1
BIEMIA . GRS, DR AR O BT 48 AR A IS S802 Wi VA (81 tn, RIFIXT STl gk, BILme A
B FHAREIUE 5 5 H S SRR IE A, A “ IS IRt i FINAEAY,  fEoss BAS
AEMLS T “ ST B b RSB R S RUL B X Ay B R 55 A0 X AH b A X
IEBD O TAV A el “ T RAMENL” A BEAL 2 48 B i A o
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ZEEH RGP UTHER S R RS SCREER (2 H A BRI FHONEHRE & JHA/JSA %
1), MEHAT AR IS E R FEE . T4k, #¥Ei298(Data Mining, DM) 5 H %315 5 4L ¥ (NLP, Natural
Language Processing)FE AR 5] N\, IEHERN 224 KIS PEAS M “HEahidsgk 5 N TIT507 [\ “ Bahihi. HiiHE
HE BRI Bk

41. REHESEHERENXAEZRS BRI

FE G 122 4 RS T e FE AR B R ) e 56, L ME DA O B SCAR B dl . NLP 5 ARG i ] 4t -
WESCRYAA . RS KR B A AT AR, AR Mg B T s MRS o B SR BB E M A K . Pandey
L (2025)FEEE R S AN ERAT WL I 2 A DA I AL e, S T —FhRG NLP 515 B 1T (1 2 B A A AE 22 9]
M OB SRS X RS P AR AIRE” M AT SSCEAEAT RIS, AL
FINEBEA PR BRI AmIEERYE. R, SEMERAMEEFSN, Z R
SCAHURE HE TR Y B0™ B A O U TR 7, 000 S0 A B8 AE R[] 49 5o b4, Khan 55(2026)
BoRT Rk hda i, FE TR ETIZR NLP 51 % 28k 2 H T B 3L TAE G 2 (JHA, Job Hazard
Analysis), AEB MAESE K40 SCAR ARG HEREL “ ARV D IR - AR fE 55 - Imlisie” —Judl, R T AT
R IB IR ZH[10].

4.2. ANREES AP E T KR KB IR NE

9 7 ¥ NLP I A SCAE BN R R 22 2 AR R, AR 3% (Knowledge Graph, KG)
AR TR T R4 . Khan %(2026) 5045 1 2 14T METHONTOLOGY S5 A A4 & 5 i (i 92,
B THA R B (JHAKG, Job Hazard Analysis Knowledge Graph), £ 4t A] LUK B LA 22 4vk
TR UL 5 7 5 M6 S5 A5 AR 107 2450 N 2 I T AR LIS, PIRE B0 3L T8 S A shfE B kA R 3,
HAHERERT & 2 A ) S 0 R 7 Y48 it o 75 Tl FLEC I 4545 BB il A R G KUBS VP Af - Wang %5(2026)
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