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ABSTRACT

Video-basedpersonre-identification(re-id)hasrecentlyattractedwidespreadattentionsbecauseextra
space-timeinformationandmoreappearancecuesinvideoscanbeusedtoimprovetheperformance
ofimage-basedpersonre-id.Mostexistingapproachesequallytreatpersonvideoimages,ignoring
theirindividualdiscrepancy.However,inrealscenarios,capturedimagesareusuallycontaminated
byvariousnoises,especiallyocclusions, resulting inaseriesofunregulatedsequences.Through
investigatingtheimpactofunregulatedsequencestofeaturerepresentationofvideo-basedperson
re-id,theauthorsfindaremarkablepromotionbyeliminatingnoisysubsequences.Basedonthis
interesting finding, an adaptive unregulated sub sequence detection and refinement method is
proposedtopurifyoriginalvideosequenceandobtainamoreeffectiveanddiscriminativefeature
representationforvideo-basedpersonre-id.Experimentalresultsontwopublicdatasetsdemonstrate
thattheproposedmethodoutperformsthestate-of-the-artwork.
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INTRoDUCTIoN

Personre-identification,whichaimsatidentifyingapersonofinterestamongdifferentcameras,has
becomeincreasinglypopularinthecommunityduetoitscriticalroleinmanysurveillance,security
andmultimediaapplications.Currently,majoreffortstowardsthisproblemfocusonthestill-image-
basedscenario,inwhicheachpersonhasonlyoneimageavailablepercameraview.Manymethods
havebeendevelopedtoeitherextractdiscriminativefeatures(Liaoetal.,2015;Matsukawaetal.,2013;
Sattaetal.,2013;Shenetal.,2013)orlearneffectivedistancemetric(Hirzeretal.,2012;Köstinger
etal.,2012;Liangetal.,2015;Liaoetal.,2015;Yangetal.,2016)forthisproblem.

Inspiteofgreatresearchprogressachievedforthestill-image-basedtask,thereal-worldre-id
performance ishinderedby limited informationextractedfromasingle image.Suchstill-image-
basedpersonre-idignoresthetemporalinformationamongpersonimages,whichleadspoorfeature
representationofperson.Inpracticalsurveillancesystems,personsarealwaysrecordedbyvideos,
whichmeansthattherearemultipleconsecutiveframesavailableforanindividualineachcamera’s
viewfield.Thus,itisintuitivetousesuchsequentialimagestoimprovere-idperformance,which
directlymotivatestheinvestigationofvideo-basedpersonre-id.
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Recently,impressiveresearchprogresshasbeenreportedinvideo-basedpersonre-id.However,
mostapproachesmentionedabovegenerallyassumethatallimagesineachsequenceareofequal
importance,losingsightoftheirdifferencecausedbytheinterferenceofvariousnoises.TakeiLIDS-
VIDdataset(Wangetal.2014)inFigure1asanexample,personimagesarealwaysfloodedwith
variousnoises,suchasobjectocclusionsorbackgroundclutters,resultinginhighlynoisyunregulated
sequences.Inourpreliminarycomparativeexperimentconductedon199-pairunregulatedperson
sequencesofiLID-VIDdataset,averagematchingaccuracyonoriginalunregulatedvideosequences
isonly7%,tenpercentlowerthanthatobtainedonfilteredcleanvideosequences.

Occlusionisaverycommoncaseinvideo-basedapplications,takingdatasetETHZ(Schwartz
etal.2010),iLIDS-VID(Wangetal.2014)andOTB(Wuetal.,2013)asexamples,wecountthe
numberofvideosequencesthathaveheavyocclusionsinthesepublicvideodatasets,asshownin
Table1.FromTable1,wecanseethat:(1)Occlusionisuniversalinrealworldscenarios.(2)Inthe
caseoftheocclusions,`long-termocclusion’(e.g.,thetargetpersonisoccludedbyanotherperson
inthewholesequence,whichmakestherearenocleansubsequencesoftargetperson)accountsfor
onlyafewparts.Inthispaper,wefocusonthe`temporaryocclusion’(e.g.,anotherpersonpassesby
thetargetpersontemporarilyorthetargetpersonisoccludedbysurroundingobjectstemporarily),
whichmeansthatinmostcases,therearestillsomecleansubsequencesevenifpartofthesequence
isoccluded.

Inthisfield,Wangetal.(Wangetal.,2014;Wangetal.,2016)firstnoticedthequalitydiscrepancy
problemofdifferentpersonsequences,andanoptical flow-basedalgorithmwasraised todetect
walkingcyclestodivideavideosequenceintodifferentsubfragments.Then,arankingmodelwas
proposedtoselectandmatchvideofragmentpairs.However,(1)itishardtoobtainareliableoptical
flowestimationwithoutconsideringtheocclusion(Ayvacietal.,2010).Thus,thealgorithmwill
eventuallygeneratenoisysubsequenceswhenocclusionoccurs.(2)Ituniformlyexploitsallvideo

Figure 1. An example illustrating that person images are always highly noisy in practical situations

Table 1. Occlusion condition investigation

Dataset Occlusion Long-Term Occlusion Temporary Occlusion

ETHZ 45.21% 15.15% 84.85%

OTB 58.05% 10.03% 89.97%

iLIDS-VID 66.33% 10.05% 89.95%
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