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ABSTRACT

Thetechnology/functionmatrixisanessentialmethodofpatentanalysis.Thispaperpresentsasemi-
automatedmethodologytocreatetechnology/functionmatrixforChineseprocesspatentsinanygiven
domain.Theapproachadoptscomputer-aidedalgorithmsintheprocessofextractingtechnology
words,extractingfunctionwords,andgeneratingtechnology/functionmatrix.Thepurposeofthis
paper is to increase theefficiencyofbuildingtechnology/functionmatrixandreducethecostof
manpowerandtime.TheChineseprocesspatentsinthedomainofrobotpathplanningarttakenas
anexampletoverifythemethodology.
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1. INTRodUCTIoN

Thepurposeofpatentanalysisistoprovidereferencetothedecision-makinginthedevelopmentof
technology,productsandservices(KimG,2017;KimDetal.,2018).Theprocessofpatentanalysis
istoanalyze,processandcombinealargeamountofunstructuredinformationonpatentdocuments,
andusestatisticalmethodstogetvaluabletechnicalinformation(e.gidentificationoftechnological
opportunities,technologytrends,etc.)(YoonJ,2017;Sampaio,P.G.V.etal.,2018;Moehrle,M.G.
etal.,2019).Thetechnologiesofdatamining(discriminantanalysis,ruleinduction,visualization
technology,etc.)areintroducedintopatentanalysistoliberatepeoplefromthemonotonousandboring
workofreadingpatentdocuments,enhancetheefficiencyandaccuracyofanalysis(Lee,J.H.etal.,
2018;Kim,J.M.etal.,2019;Son,C,2018).PatentanalysisalsobelongstoKnowledgeDiscovery
inDatabases.Intheprocessofpatentanalysis,avarietyoftypesofknowledgeandexpertiseare
needed(Zemmouri,E.M.etal.,2012).Theresultsofpatentanalysiscanshowthehiddenrelations
andlawsinpatentdocumentsbymeansofgraphicalmeansinmultimediatechnology,whichmakes
iteasierforresearcherstounderstandandmakedecisionsbasedonthem.

The technology/function matrix is a commonly eminent method of patent analysis. The
technology/functionmatrixisusuallypostedintheformofbubblegraph.Inthebubblegraph,thex
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axisrepresentsafunction,theyaxisrepresentstechnology,thebubblesizerepresentsthequantityof
patents.Thecrosspointhavingnobubblemaybeatechnologygapinagivendomain.Thetechnical/
functionmatrixcanhelpmanagers,researchersandengineerstakeadecisiononthetechnological
developmentinagivendomain.

Theconstructionprocessflowoftechnology/functionmatrixisdepictedinFigure1.

Thegeneralprocessofcreatingatechnical/functionmatrixconsistofthreesteps:

• Thefirststepconsistsofthreeprocesses:searchingforinventionpatentsinagivendomainby
keyword,screeninginventionpatents,storinginformationaboutinventionpatents;

• Thesecondstepincludetwoprocesses:extractingtechnologywordsoftheprocesspatentsand
literaturereviewinthegivendomain,extractingfunctionwordsoftheprocesspatents;

• Thethirdstepiscomposedofthreeprocesses:taggingtechnologywordsofinventionpatents,
taggingfunctionwordsofinventionpatents,generatingthetechnology/functionmatrix.

Inthegeneralprocessofcreatingatechnical/functionmatrix,itgoestogetalotoftimetoextract
technologywordsandfunctionwords.Theabstractofinventionpatentsneedstobeanalyzedmanually
inordertotagthetechnologywordsandfunctionwordsusedintheprocesspatent.

2. ReLATed woRK

HuJuxiangproposedamethodofextractingtechnology/functionphrasesfrompatentsbysynthetically
consideringthestructure,cluewords,syntaxandgrammaranalysisofthepatentdocument.Themethod
canincreasetheaccuracyofextractingtechnical/functionalphrases(Hu,J.X.etal.,2016).Duetothe
lackoftechnicalkeywordsinthepatent,HanHongqiproposedpatenttechnologywordsextraction
processmodelbasedontheCvaluemethod,whichmodifiedtheformationrulesofthetermand
theformulaforcalculatingthedegreeofterminology.Theprocessmodelrealizestheextractionof
technologywords(Han,H.Q.etal.,2011).ChenYingproposedanextractionmethodoftechnology
wordsandfunctionwordsbasedonthreecharacteristicfactorsofpatents:patentstructure,grammar
andcluewords(Ying,C.etal.,2011;Ying,C.etal.,2012).Taking“carbonnanotubetechnology”as
anexample,TsengYHprovedthatthemachineextractedthefeaturewordswithclearclassification
canachievethesimilareffectwithartificialindex,whichprovidesatheoreticalbasisfortheapplication
oftextmininginpatentmapsmaking(Tseng,Y.H.etal.,2007).Builtonontologytechnologyand
textminingtechnology,LuJiaweiproposedasemi-automaticconstructionmethodoftechnology/
functionmatrixandtookMOCVDtechnologyasanexampletoverify(LU,J.W.etal.,2018).Built
on thehiddenMarkovmodel,ZhangBopeiproposedafunctionwordsrecognitionmethodfrom
patents.Thismethodfirstselectscandidatefunctionalwordswithlexicalandsyntacticanalysis,and

Figure 1. Construction process of technology/function Matrix
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