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ABSTRACT

Enterpriseshaveaccumulatedalargenumberofaccidentdataresourcesforsafetyproduction,butthe
correspondingsafetyproductioninformationprocessingcapacityisinsufficient,resultinginthevalue
ofmassivedatanotbeingeffectivelyused,andfurtherrestrictingthein-depthstudyofaccidents.
Enterprisesafetymanagerscannotlearnlessonsfromhistoricalaccidentsinatimelymannerand
effectivelypreventthem,leadingtorepeatedoccurrencesofsimilaraccidents.Therefore,basedon
theaboveproblems,thispaperaimstoconstructaminingprocessforthecauseofsafetyproduction
accidentsbasedonLDAtopicmodel.Accordingtotheaccidentdatastructure,thearticleselectsa
dataminingmethodsuitableforitsstructuralcharacteristicstomaximizetheutilizationofaccident
data.Accordingtothesequenceofinitialidentificationofaccidentinformation,discoveryofsafety
problems,andtransformationofsafetyknowledge,thevaluableinformationinhistoricalaccident
datacanbefullyexcavatedsoastoprovideeffectivesuggestionsforaccidentprevention.

KEywoRDS
Accident Prevention, AI, Historical Data, Information Processing, LDA, Mining, Safety Production, Smart 
Enterprise

1. INTRoDUCTIoN

Asmartenterprise isanewmanagementmodelandorganizational formthat integrates thenew
generationofinformationtechnologysuchasbigdataanalysis,InternetofThings,cloudcomputing,
andmobileInternet.Itcannotonlypromotethetransformationandupgradingoftheinternalproduction
relationsoftheenterprise,butalsocompletethe“Internet+”socialproductivity.Theharmonious
dockingofthecompanycanfurtherreleasetheinnovativevitalityofthecompany’semployeesand
providethecompanywiththesourceofsustainabledevelopment.

Smartenterpriseisahuman-machinecollaborativeenterprisethatisbuiltonadata-drivenbasis
andpresentsthecharacteristicsofAIasawhole.Smartenterprisesarerequiredtostrengthenthe
constructionoftheInternet,deepenbigdatamining,promotemanagementreformandinnovation,and
deeplyintegrateadvancedinformationtechnology,industrialtechnologyandmanagementtechnology
fromtheperspectiveoftheenterpriseasawhole,soastorealizethedigitalperceptionandnetwork
transmissionofallelementsoftheenterprise,bigdataprocessingandintelligentapplication,sothat
theenterprisepresentsaflexibleorganizationalformandanewmanagementmodelwithautomatic
riskidentification,intelligentdecision-makingmanagement,andself-correctingandupgrading.Safety
productionisanimportantpartofthedevelopmentofsmartenterprises.Withtheinitialformationof
bigdataforsafetyproduction,emergingtechnologiessuchasbigdataandAIwillinevitablybecome
thekeytopromotingthefurtherdevelopmentofmodernsafetymanagementorbreakingthroughthe
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bottleneck.However,thecurrentsafetyproductionfieldisstillintheexploratorystageintermsof
safetybigdatacollection,storage,andanalysismethods.Thedataoftenpresentsthecharacteristics
ofscale,sourcediversity,andlowdensityofvaluableinformation.Securityinformationprocessing
capabilitiesaredifficulttoperformtheanalysisofmassivesecurityoraccidentdata,andthevaluable
informationcontainedinthedatastillneedstobefurtherexploredandutilized,soastoprovide
effectivesuggestionsforaccidentprevention.Thecontinuousimprovementofthelevelofenterprise
informatizationhasprovidedunprecedentedperspectivesandinformationperceptioncapabilitiesfor
safetymanagement.Atthesametime,ithasaccumulatedalargeamountofsafetyinformationdata,
whichhasbroughthuge“dividends”tosafetyproductionsupervision,andismoreefficientandin-
depthprevention.Theaccidentprovidedanopportunity.

However,despite thefact thatenterpriseshaveaccumulateda largeamountofaccidentdata
resourcesforproductionsafety,thecorrespondinglackofproductionsafetyinformationprocessing
capabilitieshasledtotheineffectiveuseofthevalueofmassivedata,whichinturnrestrictsthein-
depthstudyofaccidents,andenterprisesafetymanagerscannotlearnfromhistoricalaccidents.In
timetolearnfromexperienceandeffectiveprevention,leadingtotherepeatedoccurrenceofsimilar
accidents.Withtherapidexpansionofinformationresources,productionsafetydataalsotendsto
bediversifiedandcomplicated.Comparewithtraditionalstructureddata,unstructureddatasuchas
text,audio,picturesandvideoscontainmoresafetyaccidentinformation,graduallybecomethemain
formofrecordingaccidents.However,theamountoftheseaccidentdataishugeandthestructure
iscomplex.Atpresent,itsutilizationrateisrelativelylow,andthereisstillahugespaceformining
andutilization.Therefore,howtouseAItoefficientlyandfullytappingthepotentialvalueofthe
massiveaccidentdatatopreventworksafetyaccidentshavebecomeahottopicofcurrentresearch.
However, thecurrentproduction safety informationprocessingcapabilitiesofenterprisescannot
matchthe increasingamountandcomplexityofsafety informationdata, traditionaldataanalysis
methodscannolongereffectivelyprocessthisinformation.However,withtheriseofAItechnologies
suchasmachinelearninganddatamining,itprovidesawaytorealizedeeperminingandanalysis
ofmassiveaccidentdata.

ThemaincontributionstothispaperisWeconstructaminingprocessforthecauseofsafety
productionaccidentsbasedontheLatentDirichletAllocation(LDA)topicmodel.Therestpaperis
structuredasfollows.Section2introducesrelatedworkaboutdataminingandmachinelearning
technologiestoclassifyaccidentdata.InSection3,text-basedaccidentdataminingprocessisanalyzed.
TheexperimentalresultsarereportedinSection4,andmakesuggestionsforsmartenterprisesin
safetyproductionaccidentprevention,finallySection5concludesthispaper.

2. RELATED woRK

Timelyidentificationandfullunderstandingofaccidentinformationisthekeytoeffectiveaccident
prevention.Animportantreasonfortherepeatedoccurrenceofaccidentsisthefailuretoeffectively
learn from historical accidents. Many safety accidents have not been reported, or the accidents
havebeenunder-reportedorunder-reported,etc.,resultingintheseaccidentsnotbeinggivendue
attentionandutilization.Failuretoeffectivelyandadequatelyidentifyaccidentinformationisone
oftheimportantreasonsforthefailuretosuccessfullylearnfromhistoricalaccidents.Therefore,
howtofullyandefficientlymineandusemassivedatatopreventaccidentshasbecomethekeyand
difficultpointforadeeperunderstandingofthelawofaccidents,whichisalsotheproblemtobe
solvedinthispaper.

Atpresent,therehavebeenmanyattemptstoresearchbigdataonsafetyproduction.In(Jinget
al.,2018),basedonanimprovedHumanFactorAnalysisandClassificationSystem(HFACS)model
andstatisticalanalysismethod,using102accidentdatafromachemicalcompany,systematically
analyzedthemulti-levelcausesofaccidentsattheorganizationallevel.In(Bellamy,2015),using
the23,000safetyaccidentsintheDutchaccidentdatabase,thebow-tiemodelwasusedtorevealthe
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