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ABSTRACT

Thisarticleproposesanalgorithmtomoreefficientlysearchforclothingproductimagesthatare
similartoanewinputclothingproductimage.ConvolutionalNeuralNetwork(CNN)andArtificial
NeuralNetworkOhYeah(ANNOY)technologieswereappliedtoadatabaseof60,000clothingimages,
andthesimilarityandtheprocessingratesofthetwotechnologieswerecompared.Theconventional
CNNtechnologysearchessimilarimagesbyexploringallthepixelsofanimage,whiletheANNOY
technologyusesabinarytreenode,whichisthesimilaritydistancemeasuredbetweenimages.The
ANNOYtechnologycandrasticallyreduceimagesearchtime,althoughtheimagesimilarityaccuracy
isslightlydecreased.Thereductioninimagesearchtimesavescosts,andtherapidsearchprocessing
rateenablesthetechnologytobeappliedtovariouskindsofonlineservices,includingproductsearch,
productcomparison,andproductrecommendation.
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1. INTROdUCTION

Withrecentdevelopments indeeplearningtechnique,anincreasingnumberofstudiesarebeing
conducted on images and image recognition (Al-Halah, Z., Stiefelhagen R., Grauman K. 2017;
Mihm,B.2010;Lee,H.,SeolJ.,Sang-gooLee.2017).Amongthese,effortsarefocusedonmethods
ofsearchingclothingproductimages,thatcanidentifyfashiontrendsandclothingfeatures.Sucha
systemshouldbecapableofanalyzingthefashiontrendsofmanyclothingproductsquickly.Inthe
presentstudy,aclothingproductimagesearchsystemisproposedanditsperformanceevaluated.
Thesystemcollectsclothingproductimagesfromabout300clothing-relatedshoppingmallsona
real-timebasis,rapidlyclassifiestheclothingimagesrelativetoanewinputimage,andanalyzesthe
trendinclothingproducts.

Figure1showsanexampleofasimilarimagesearchforthe‘S’ShoppingMall.Theimagesin
Figure1weresearchedforspecificclothingproductpatterns,posesandtags.Afeature-basedanalytical
techniqueisemployed.Thedeeplearningmodelprovidesasimplecomparisonofcharacteristics,
stableservicewhilehandlingnumerousproducts,rapidupdatingofnewproducts,andcanprocess
alargenumberofsearchinquiries.
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Establishingadeeplearningsystemforprecisesearchesbasedonahugenumberofimagescan
behighcost,whichsmallcompaniescanhardlyafford.Manyrecentstudiesonimagesearcheshave
beenconductedusingConvolutionalNeuralNetwork(CNN).However,similarimageanalysiswith
CNNisperformedbyexploringallthepixelsofanimage,andthusrequirescountlesslyrepeated
learningprocedures,andalongtimetomeasuresimilarity(Lee,S.,ChoiM.-H,LeeH.-J.,etal.,
2019;Seo,M.,LeeK.-Y.,2019).Inaddition,ifthefrequencyoftherepeatedlearningproceduresis
decreasedtoincreasecomputationspeed,thelevelofsimilarityisreduced.

ToovercometheseproblemsrelatedtoCNN,thisarticleproposesamodelforsimilarimage
searchesbasedon theArtificialNeuralNetworkOhYeah(ANNOY)usingabinary tree,witha
little trade-off in image similarity (BernhardssonE.,2020).The image similarityand the image
searchmeasurementtimeusingtheCNNandtheANNOYwerecompared.Fortheperformance
comparison,aclothingproductdatasetwasconstructedtocollectimagesfromabout300clothing-
relatedshoppingmalls.Thesimilarityamongthefashionproductswerecompareandanalyzedusing
thetwotechniques.Pythonwasusedtocollectandupdatetheimagesoffashionproductsfromabout
300shoppingmallsonareal-timebasis.Theimagedatasetwasconstructedusing60,000collected
images:40,000images(67%)wereusedfortransferlearning,andtheother20,000images(33%)
wereusedastheinputimagesforthesimilarimagesearch.Theimages’similarityandmeasurement
timesforthetwotechniqueswereanalyzedandcompared.

2. CNN ANd ANNOY

2.1 CNN
TheCNNextractsfeaturesatgraduallyincreasinglevels,fromalowerleveltoahigherlevel.The
CNNishighlyextendable,andhasbeenemployedinmanyapplications,especiallyforlarge-scale
imagecomparisons,becauseofitsexcellentperformanceinthefield.Forexample,recentlarge-scale
imagesearchesusingtheCNNhavebeenconductedinthemedicalfield,whereithasbeenusedto
analyzethediseasediagnosisratebasedonadiseasecasedataset,ortodetecterrorsinmechanical
equipment(Krizhevsky,A.,SutskeverI.,HintonG.E.2012;Seo,K.,Choi,H-Y.2017).

Figure2showstheimageanalysisalgorithmbasedontheCNN.Animagetobeanalyzedis
inputthroughtheconvolutionallayertoextracttheminorfeaturesintheimage,andtheeffective
valuesareverifiedthroughapoolinglayer.Thisprocedureisthenrepeatedlyperformedtomodelall
ofthefeaturesoftheinputimage.

2.2 ANNOY
TheANNOYanalyzesthepixelsofanimagetosearchforsimilarityusingthebinarytreetechnique.
Dependingonthesimilarityofeachimage,itallocatesadomainwithavectorvaluethatismost

Figure 1. Similar image results of clothing
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