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ABSTRACT

Agaitfeatureextractionmethodbasedonresamplingshapecontextisproposedinthisarticle.First,
themovingtargetdetectioniscarriedouttoobtainthetargetareaofthehumanbody.Second,the
gaitcycleismeasured,andthecontourpointsandthelowerlimbjointsareselectedassampling
points.Then,thedifferentsamplingpointsisplacedinthepolarcoordinatesoftheorigin,thenumber
ofsamplingpointsindifferentcellsiscountedastheshapecontext;Finally,thefeaturevectorsare
constructedaccordingtotheshapecontext,andtheminimumdistanceisusedforclassificationand
recognition.SimulationexperimentsbasedonresamplingshapecontextaretestedinCASIAgait
DatabaseAandDatabaseB.Theexperimentalresultsshowthatthemethodproposedinthisarticle
hasalowercomputationalcomplexityandhigherrecognitionratewhencomparedwiththeoriginal
shapecontextmethod,whichcanbeusedforgaitrecognition.
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1. INTRoDUCTIoN

Inrecentyears,gaithasbecomearesearchhotspotinthefieldofimageprocessingandrecognition
asabiologicalfeature.Gaitrecognitionisbasedonthepostureofpeoplewalkingtoidentifythe
classification.Gaithasthecharacteristicsofnon-invasive,unique,easilytocollectfeatures,soitcan
beusedforidentification(Xiao,Liu,&Dongxu,2012).Therefore,gaitrecognitionhasattractedmore
andmoreattention,andhaswideapplicationprospectsinvideotracking,medicalcare,andsoon.

Themethodsofgaitrecognitionarebroadlydividedintotwotypes:model-basedalgorithmand
non-model-basedalgorithm(Zhang,Jiang,Wei,Zhang,&Shi-Jie,2012;Liu,Jia,&Zhu,2009).
Atpresent,non-model-basedmethodsaremorepopular,whichcommonaretheshapefeature,time
andspacecharacteristics(Chen,Shi,&Chun-Hai,2012;Yang&Liu,2012).Mostscholarsbelieve
thattheshapefeatureisoneofthemosteffectivemethodsforgaitrecognition.Inaddition,thegait
imageofeachframehasdifferentshapefeatures in theprocessofwalking.Therefore, it isvery
importanttodescribetheshapeofthegaitimageandextractthefeaturesofeachframe.Thecommon
shapefeaturedescriptionsareshapesignature,invariantmoment,Fourierdescriptor,andsoon.In
the(Yu,Wang,Hu,&Tan,2004),theFourierdescriptorofthekeyframeisusedtoexpressthegait
characteristics.Inthe(Ben,Xu,&Wang,2012),theHoughtransformandtheTracetransformare
usedtoobtaintheshapefeaturesofthegait.Inthe(Tang,Song,&Jiang,2008),thestaticinformation
isobtainedbyinvariantmoments,anditcanobtainagoodrecognitionratewhencombinedwiththe
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dynamicinformation.However,thesemethodsignorethelocaldetailsoftheshapeandanti-noise
performanceispoor.Inthe(Chen,Ma,Huang,&Gao,2007),theshapecontextdescriptorisproposed
torepresentthehumanbodycontourfeature,consideringthepixelpositionvectorrelations,achieving
goodrecognitionrate,andwiththeincreaseofthenumberofsamplingpoints,therecognitionrate
isimprovedinacertainrange.However,thismethodonlyconsidersthecontourpoints,anddoesnot
reflectthejointsofthelowerlimbswithabundantinformation.Withtheincreaseofthesampling
points,thecalculationbecomeslarger.

Inthispaper,basedontheshapeofthecontext,combinedwiththemodel-basedapproach,select
thecontourpointsandlowerlimbjointsassamplingpoint,whichcanbetterarticulatetherelationship
betweenthejointsandcontourpoints;inordertoreducethecomputationalcomplexity,donotselect
theshapecontextmatrixofeachpointasthefeature,butinthepolarcoordinates,withdifferent
samplingpointastheorigin,thenumberofstatisticalsamplingpointsineachsectoriscountedasthe
featureaftertraversingallthesamplingpoints.Thefinalshapecontextfeatureisnolongeramatrix,
butavector.Whenthepolarcoordinatesaredetermined,thedimensionofthevectorisdetermined
anddoesnotincreaseasthesamplingpointincreases.

Finally, thecomputationalcomplexityand recognition rateof theoriginal shapecontextare
improved.

2. FEATURE EXTRACTIoN

2.1. Shape Context
Themethodofobtainingtheshapecontextisasfollows:Givenashape,asetofdiscretesetsofpoints
P,P P i n

i
= ={ }| 1 2, ,.., ,whichcanrepresenttheshapeoftheobject,andPisobtainedbyacertain

method.WithanypointP
i
asthecenter,Rastheradius,accordingtothelogarithmicdistancedraw

mmimiccirclesintheradialdirection,thentaketheP
i
asastartingpointtodrawraysdividingthe

circleintos partsaveragely.Finally,thetargetconcentriccirclesaredividedintom×ssectors,as
showninFigure1.TherelativepositionofthepointP

i
andtheothern −1 pointsdeterminesthe

numberofpointsdistributedindifferentsectors.Therefore,theshapecontextofthepointP
i
canbe

expressedbythestatisticaldistributionhistogramh
i
,asshowninFigure2.Thecalculationmethod

isasshowninequation(1)
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Where#denotesthecount,ρdenotestheotherpointsonPotherthanP
i
,andbin(k)denotesthe

k-thsector(Huang&Li,2010).
ForapointsetPwithnpoints,firstly,calculatetheshapecontextofeachpoint,andthenthe

shapecontextofallpointsiscombinedintotheshapecontextofthewholeobject,whichdescribes
theshapefeaturesofthewholeobject,andtherearenhistogramdistributionasshowninFigure2.

2.2. Improved Shape Context
Theinitialshapecontextmethodincreasesthedimensionoftheeigenvectorwiththeincreaseofthe
numberofsamplingpoints.Inthispaper,thecontourpointsandthejointpointsareselectedasthe
featurepointsetP,whichcanbetterarticulatetherelationshipbetweenthejointsandcontourpoints,
andastatisticalhistogramisusetorepresenttheshapeoftheentireobjectcontext.Whenthenumber
ofsectorsfixed,thevectordimensionalsowillbefixed.Firstly,inthepolarcoordinatestodrawm
concentriccircles,todividethecircleintos partsaveragely,soitcangetm × ssectors.Secondly,
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