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YrevOvvy Aniwan . Befoiwvm 0t giuor ovyypopeas owtng T TTOYIOKNS EPYOOLAS Kal 0Tl Kale
Ponbeio thv omoia eiya yio. ThY TPOETOWOOTIO. THG, EIVOL TANPDS OVOYVOPIOUEVH KOL AVOPEPETOL
oTNY TTOYI0KY Epyooio. Exions éyxw avapépel TIc OToieg TNYES OO TIG OTOLES EKAVA XPHON
0E00UEVWY, 10V 1] AECEWV, EITE OVTES AVaPEPOVTaL OKPLPMC Elte Tapappoouéves. Eriong,
Pefoicdvw ot 0wt 1 TTOYI0KT EPYATIO. TPOETOLUATTNKE OO EUEVO. TPOTMTIKC, EIOIKA. YIO. TIG
OTOITHOELS TOV TPOYPOUUOTOS GTTOVIDY Tov Tunuatos Myyovikawv IAnpopopikng, Yroloyiorwv
kou Tniemkorvaoviav tov Aicbvoig Iavemotnuiov e EALadag.




EYXAPIXTIEX

Oa M0era va gvyaplotiom Beppud tov emPAémovta Kabnyn pov, Nucoraion Abavacto, yio
dVVATOTNTO TOV OV £3MOE Vo AoYOANOd e TNV TOPOVGO TTVYIOKY EPYACIO KO e OVTOV TOV

TPOTO VoL S1EVPVV® TOLG OPILOVTEG LLOV.

Eniong, Oa Beha va uxaptoTiom TV OKOYEVELEL LoV Yo TV oTNPEN TOV OV TPOGEPEPAY

K00’ OAN TNV SIPKELN TV GTOVIDV HOV KOt TOVG PIAOVG Y1aL TIG AEEXUOTES OVOUVIOELS.



ITEPIAHYH

H avayvopion Padiopatog avagépetor cuvidmg yio vo SNAMGEL TV avOp®OTIVY TOVTOTOINoT)
amd TO GTLA 1 TOV TPOTO HE TOV OMOio Ol AvOpmmol Tepmatovy o axolovbieg ewovov. H
dtapopd petalh yeltovikadv Kopé tov avlpdmivov PBadiocpuotog mepéyel YPNOUES TANPOPOPIES
Yo TV avayvopion tov avlpomivov Padicuatoc. Baciopévn oty mponyovuevn 10éa, peAeTdTon
Kol VAOTolElTol og avTRV TV gpyacio por péBodoc avayvapiong avlpomivov Padicpatog, M
onoio. Paciletar otn péon dapopikn ewova Podiocuatog (Average Gait Differential Image-
AGDI). H AGDI dnuovpyeitan amd tn cueem®PELON TG O10POPAS GIAOVETAV LETAED YEITOVIKMOV
kapé. To mieovéknuo avtig ™G peBddov Eykertal 610 OTL, OC EKOVO YOPUKTNPIGTIKOV, 1|
AGDI pmopei va Statnpnioet 1660 TV KWVNTIKY OGO KOl TN OTOATIKY] TANPOQOpio. TOv
nepmatnuatoc. H dwodidotatn avdivon kuvpiov cvvictwodv (2DPCA-  Two-dimensional
principal component analysis) ypnowomoteitar yoo v e€ay@yf YOPAKTNPICTIKOV OTO THV
AGDI. H teyvikn ovt) epoppdletar oe vmipyovces PACEC OEO0UEVOV TPOKEUEVOL VO

enaAnOevtel 1 amod0TIKOTNTA TNC.



ABSTRACT

Gait recognition is a term that usually refers to human identification by the style/way people
walk in image sequences. The difference between adjacent frames of human walking contains
useful information for human gait identification. Based on the previous idea, a silhouettes
difference based human gait recognition method based on the average gait differential image
(AGDI) is being studied and implemented in this thesis. The AGDI is generated by the
accumulation of the silhouettes difference between adjacent frames. The advantage of this
method lies in that, as a feature image, it can preserve both the kinetic and static information of
walking. Two-dimensional principal component analysis (2DPCA) is used to extract features
from the AGDI. This technique is being applied to existing databases in order to verify its

efficiency.
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KEDAAAIO 1

Ewcayoyn

1.1 T'evika

Me v avantoén e TANPOPOPIKNG Kal TNG TEXVOAOYING TOL AladikTuoL, £ival amapaitnTo vo
TOVTOMOLOVLE KO VO EE0VG1000TOVUE TOVG avOpdTOLS pe acain Tpomo. H tayeia avantuén Tov
nAektpoviko eumopiov, emiong, ypeldleton o afdmotn pébodo TovTomoOinong Y va
eEacparioet ™V ac@drelr cvvoriayng. Q¢ o woAAG vmooyduevn HEB0OOG  EAEYYOL
TOVTOTNTOG, 1 PLOUETPIKT TPOGEAKVEL OLO Kot TEPLoGOTEPN TPpocoyn. H Plopetpikn vrepvikd tig
gyyevelg aTéAEles Kol TEPLOPIGHOVS TG CLUPATIKNG TEXVOAOYIOG OVOyVAPIONG Kol TOPEXEL LLdL
e€apetikd aceain péBodo avayvmpiong kot tavtomoinone. Ot mapadociakoi Propetpucol mdpot
TeEPILOUPAVOUY  SOKTUAKG OTOTUVTMOUATO, EKOVEG TPOCMTOL Kol 1pdag, 7mov  EYovv
xpnoorom el evpémg yia Tovtomoinon. Q26td6c0, AVTA To BLOUETPIKA YUPOKTIPLOTIKA £XOVV TO

axolovBa pelovekTnpaTo:
A. Avtd ta yopakpIoTikd 0 PTopovV va ANeBoLV amd Lo GYETIKA LOKPIVY| OTOGTOON.

B. H ovvepyacio tov ypriom omarteiton yia va médpovpe KoAd amoteAéspata. Q¢ véa BlopeTpikn
péBodoc, N avayvdplorn Tov avBpmdmov pe Péor To PASIGHO VTEPVIKA TOV TOPATAVE TEPLOPIGUO

KoL TPOGEAKVEL OAO KOl TEPICTOTEPOVS EPEVVNTEG.

To avBpomvo Padicpa, mov givor o TPOTOG TOV TEPTATA KATOLOC, UEAETNONKE TPMOTO GTOV
Topéa G aTpikns. Ot yatpol avaivcav to avBpaomivo Badicpa yio va pdbovv av ot acheveig
eiyov poPAnuata vyeiag [1,2]. Apydtepa, ot gpevvntég dwmictmoay OTl, OT®G aKPPOS TO
OOKTUAIKO amoTOTT®pO Kol 1 ipda, oyedov Kabévog €xet to OO TOL OWKPUTIKO OTIA
nepmatnuatog [3,4]. ‘Etot, OewpnOnke 611 10 Badiopa pmopovce emiong va ypnoytomombel og
éva PLOAOYIKO YOPAKTNPICTIKO Yio. TV avayvoplon atopov. [oapd 1o yeyovog ot emmpedleton
amd TV TOPOVGi. POVYWMV, TOTOLTCL®Y, TN Yovia Béaonc N 10 mepPdiiov, to avBpamivo

Badiopa e€axorovdel va givar po ToAAd vosyopevn HEBOOOG avayvmOPIGTC.

-11 -



To avBpomivo Padiopuo umopel vo Bewpnbel ¢ o axolovbio ewkdovov. Qotdco, ot
TEPLOGOTEPESG LIAPYOVGEC aveEdptntes amd poviéha péhodot avaympiong mov Pacilovtal 6to
Badiopa e€Gyovv yopakINPIoTikd omd o akolovbio eikoOvev yopic vo Aapufdavovy vroyn v
TePLEXOUEVT Y@POYXPOVIKN TANpoopia. H pébodog mov pedetdton kot vAomoleiton 6Ty Topovca
TTUYO0KY] EPYOCIO ETIKEVIPAOVETOL GTN OPOPA HETOED TOV EKOVOV UG akolovdiog Kabdhg
KATOOKELALEL TNV €1KOVa YopakTnploTikdv. H dadikacio pmopel va meprypapel g axorlovbwg:
O1 61A0VETEC KAVOVIKOTO0VUVTOL GTO 1010 VYo g Kot evbuypappiloviar fdoet Tov kKévipov Bdpovuc.
Metd, 1 d10popd HETOED VO O1000YIKOV GIAOLETOV GLGGMPEVTOL Y10 VO TAPOVUE TN UEOT
dapopikny gwdvo Podiopatog (AGDI) mov ypnoomoteitor ®g M €KOVA XOPOKTNPLOTIKOV
Kdmolov atdpov mov Padifer. H d16o01dotatn avédivon Kuplov cUVIGTOCOV YPTGLULOTOLEITOL V10!

mv e€aymyn yopakmmploTikav ard v AGDI.

1.2 Zyetikn dovAetd

Yovnbwg, n avayvoplon mov Poacileton oto avOpomvo PBadiopo meptrapuPdver didpopeg
TPOCEYYIGELS, OTMG TEPTATNUO, TPEEO KOl THONUA. ZE OLTHY TNV épevva Ba Teplopicovpe v
avayvopion oto Badwopa. Eni tov mapdvioc, 1 avayvopion avBpomivov Padicpatog pmopel va
yoplotel oe 000 katnyopies: pébodor mov Pacifovron o povtéda (model-based methods) kot

uébodot mov Paciloviar otnv kivnon (motion-based methods).

Ot mpooeyyicelg mov Paciloviar e povtéda £xovv GTOXO Vo TEPLYPAWYOLY TNV avOp®OTIVY
Kivnon yxpnoiponoldvtog éva pobnuatikd povtéro. Ot Cunado kot Aouroi [5] ypnoyomoincay
tov petacynuaticpd Hough yia va e€dyovv 11g B€oeig tv yepidv, modudv Kot TOV KOPHOoD TOV
OOUOTOC Kot PETd ypnoyomoincav 1o apfpmTd €KKPEUES Yol VO, OVTIGTOLXIGOLV OvTé TO
Kwvovpeva pEAN tov odpatog. Ot Yoo kat Aowroi [6] daipecav to oo 6e KEPAAL, Aopud, péon,
OO0, KOl YEPLO LLE KOTATUNON EIKOVOG KOl LETA TTNPAV TIC KOUTOAES KIviong amd avtd To LEAN
T0v ompotog, avtiotoyo. Ot Lee xor Grimson [7] ypnowomoincav 7 ellelyelc ywo va
LLOVTEAOTOMGOLV TO aVOPAOTIVO GMUO KOl TO YOLPOKTNPIOTIKA KIvioNg TV EAAElYE®V Yo TNV
avayvopion avipomov. Ot Yam kot Aowoi [8,9] ypnoyomoincav duvouikd cvlevypévoug
TOAOVTOTEG Y10, VO TEPLYPAYOLV KOl VO OVOADGOVY TOV TpOTo Badicpatog kot Tpe&ipotog evog

atopov. Ov Tafazzoli xou Safabakhsh [10] xoataokevacov povtélo kivnong Poaciopéva oe

-12 -



OVOTOMIKEG ovaAoyieg. Xt ovvéyxeln o petaoynuotiopdg Fourier ypnowomombnke ywo v

avéivon Tov avOpamivov Padicpotog.

Ot eheBepeg poviéhov péBodotl €0TAloVV GTN GTATIOTIKY TANPOPOpia TOv EAYETOL OO TO
avOpodnvo Badiopa. Ot Cheng kot Aowroi [11] mpoav to povtého HMM (Hidden Markov Model-
Kpoppévo Mapkofiavdé Movtéro) yio va avaAdGouy TV oxE6N aVAUESH GTOV AvOPOTO Kot TIC
eioveg Padiopatog tov. Ot Chen kan Aowroi [12] ypnowonoincav 1o mapdiinko HMM yuo va
TEPLYPAYOLV TO. YOPOKTNPOTIKA TOL avOpdmvov Podicuatoc. Otr Kale kot Aowroi [13]
ypnoomoinoav potifa «toyoypagiogy Yoo vo. TEPOVV YOPOKTNPIOTIKE omd o oKoAovOia
EIKOVOV KOl ToL ypnoloroincav yo. v avayvopion avipomov. Ot Murase kot Sakai [14]
eMTAyLVAY TN GUYKPIGT TOL ovOpOTIVOL BadiGLOTOS LLE TOPAUETPIKT] OVOTOPAGTOCT] 110X DPOV.
O Little kou Boyd [15] e€nyayav Babuwtd yapaxtnpiotikd aveEdpnta and KAMpoke and v
TANPOPOPin OTTTIKNG PONG TV PadilOVIOV GIAOVETAOV Y10 TV avayvapion atopmy. Or Wang kot
Aourol [16] eEnyayav yopaxTNPloTikd omd T0 «EETOMYUO» TOV £EMTEPIKOV TEPTYPAUUATOS TNG
oovétag kat ypnowonoinoav PCA ywo v peiowon tov SlooTdcemv TV Yopoktnplotikav. Ot
Lee kot Aowroi [17] vioBémmoav to yvopevo tov cvvtedeotdv Fourier cav PETPO OmOGTAONG
HETOED TeptypappdTov Yoo va avayvopicovv Bdocpa. O Hu [18] cuvdvace ™ Peitiopévn
avanapdotacn (Enhanced Gabor) g eikdvag evépyelag Padiclatog Kot TV KovoviKOTomUEVN
dakprrikny avaivon tomkov tovvoty (Reguralized local tensor discriminate analysis) otnv
avayvopion ovlpodmov. Ot Hong kot Aowroi [19] mpdtewvay éva mbBavotikd mhaiclo yo tnv
avayvopion avipomov. Ot Wang kot Aowroi [20] mpdtevay yopoypovikn avaAlvor minpopopiog
vy v e€ayoyn yopokmmpiotik®v. Ot Collins kot Aowroi [21] e€dyovv mAaiclo-KAEWSQ oo TV
axolovBio KOVOV Kol GLYKPIVOLV TV OUOWOTNTA TOVG HE KOVOVIKOTOMUEVN Guoyétion. Ot
Sarkar kot Aowwoi [22] ektipumoay Ty opotdTnTo avapesa otny akoAovdio elkovov g GLAAOYNS
Kot TV okoAlovBio ekdvov dokiung vroAoyilovtag KatevBeioy Tn GLOYETION OVAUESH GTO
Cevyapuo Tov mhoiciov. O Chen [23] npdteve o uébodo avoyvopiong avBpomov Paciouévn

0T GLGYETION EKOVOG.

H pébodog mov viomo|Onke oto mAaicio TG TTVYIOKNG EpYOciog Eival TapOUOLN LE TNV EIKOVAL
evépyelag Padicpatog (GEI=gait energy image), mov mpotddnke omd tovg YU Kot Aowmovg [24],

Han kot Bhanu [25] kot pe v swova evépyelag drapopds miaciov (FDEI=frame difference
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energy image) mov mpotddnke omd Tovg Chen kat Aowmovg [26]. H Bacikn dapopd £ykettal otny
TPOGEYYIoN YL TV dnpovpyio g ewovog yopokmmplotik®v. H GEI hAappavetoar abpoilovtog
angvbeiog kdbe kavovikomomuévn othovéta. H FDEI Aoaufdvetor amd tv dapopd kdbe dvo
YETOVIKOV TAUGIOV Kot cuvdvalovtdg v pe v «amobopvPormomuévny GEL. H dwpopd
petaEy Kabe 000 MAocimv cvoowpedeTaL Yo TNV dNUovPYio TNG HECTC OLPOPIKNG EIKOVOG
Badiouatoc. Emiong, Peitiodnke n néBodog eoymyng YOPOKINPIOTIKMOY ¥PNCULOTOUDVIOG TV
2DPCA, mov &yxet ypnoomombei otnv poproyn avayvapiong tpocmmov [27].

Xe o0yKpLoN UE TIC O TPOSPUTEG EEEMEELS GTOV TOUEN, Ol GUVEIGPOPES TNG TOPOVGaS peBddov

elvan ot €€NG:

MéBodog Avamapdotaonc Badicpatog (Gait Representation Method): Ilpotdfnke pio véa
AVaTOPACGTACT XOPOKTNPOTIKOL Padicpatog n omoia ovopdletor Méong Atagopikng Ewdvog
Badiopatog (Average Gait Differencial Image). Zvykpivovtac v pe v GEL n pébodog mov

vAomoteital £yl TO TAEOVEKTN IO TG KAADTEPNS OTOOOOTG.

MéBooog EEaywyng Xapaxtmpiotikov (Feature Extraction Method): H dwsdidotarn avéivon
Kupiov cuvictwo®v (2DPCA= Two dimensional principal component analysis) ypnoyonoleiton
vy v e&ayoyn yapakmplotikov amd v AGDI (Average gait differencial image). Avty
pmopel va glval Mo omodoTiKn Kol vo. €EO0IKOVOUNGEL TEPIGGOTEPO YMPO OMOONKEVONG GE

oUYKPLON UE TNV EVPEWMS YPTCLLOTOLOVEVT] HovodtdoTatn avdivon kupiov cuvictwcmv (PCA).

1.3 Avtikeipevo ITruyraxng Epyaciog

Ot o10)01 TG epyaciog avtng ivar n avamtuén, 1 epappoyn Kot aEloAdynomn towv akyopluik®ov
pHeBOd®V OV APOPOVV TOV EVIOMIGUO Kol avayvoplon oavOpdmvov Padicpatog 6e £TOYLEG
Baoelg dedopévmv Ko n vAomoinon tovg pe ) Pondea TV SLVATOTHTOV TOL LOG TAPEYEL TO

TPOYPAUUATIOTIKO TEPIPAALov TG Matlab.

1.4 AwpBpwon g Ituyrokng Epyaciog

H moapovoa epyacio opyavaovetor o¢ €&ng: Lto Kepdiowo 2 mapovoidletar o pobnuoatikdg
alyopipog yuoo v avoyvapion avBpomivov Pacicpatog kot oto Kepdlowo 3 yiveton o
gloaymyn v to mepiBdiiov e Matlab. 1o kepdhiato 4 yivetar 1 vAomoinor tov adyopifuov

avayvoplong pe m xpnon tov mepidiroviog g Matlab. Télog, oto Kepdiowo 5
-14 -



GLYKEVTPMOVOVTOL TO, OTOTEAEGLOTO TOV TEPAUATOV Kot TIOEVTOL 01 KOTEVOVVGELS Y10 TEPUTEP®

Epevva.
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KEDAAAIO 2

AAlyop1Buog Avayvapiong AvBpomivov Badicpartog

2.1 I'evikd
g ovTo TO KEPAANL0 Bo AVOADGOLUE TOV AAYOPIOLO TTOV YPNGULOTOIOVLE Y10 TNV VAOTOINGN TG
avayvoplons Padicpatog kot To PRUATO TOv TPENEL VO KAVOVUE MOTE VA £YOVUE T EMBLUNTA

OTOTEAECLLOTAL.

2.2 Kataokev] Méong Atagopikng Ewovag Badiocpatoc (AGDI)

2.2.1 Tunpatomoinom cllovétag

To povtého Gauss ypnoiponoteitat yuo vo dnpovpyndet To LOVTEAO TOV EOVTOL Amd TNV APYIKT|
axolovbia tov swoévov. o va apapedel o BOpvPoc, oe ke ewova epappoletar To EIATPO
Gauss mov ) Bordvel. H pébodoc mov mpodtevav ot Wang kot Aowroi [16] ypnoyomoteitat yio

va gEdyet 1o povtédo amd éva avtikeipevo mov Paodilet pe Pdomn Tig EKOVES.

2.2.2 Kavovikomoinon
INoa vo e&aherpBel To TPOPANLLA TNG OYETIKNG LETATOMIONG TNG LOG EIKOVAS amd TV GAAN, 1 KAOE
O1AOVETO KOVOVIKOTIOLELTAL 6TO 1010 VYOG ypnoponotmvtag v uébodo g bicubic interpolation

(v Pikn TapepPoirn).

2.2.3 EvBvuypdappion ko Apaipeon

KaBopilovpe 1o k€vipo g 1ooppomiag (Xc,Ye), TG GIAOVETAS MG EENG:

-16 -



Omov n 0 apBUdc TV E1KOVOGTOLKEIDV GTN GLAOVETA.

H ewova 2.2.3.1, apéownc mapokdto, delyvel OGS QOIVETOL TO KEVIPO TNG 1GOPPOTING HLOG

GLLOVETOG,

Centroid

Ewoéva 2.2.3. 1 To kévtpo piog GlAovétag

YmoOétovpe mog ot Ijxan lj+1 etva 800 yertovikég eikoveg vbvuypapicpéves pe Baomn to KEVIPO

NG 160pPOTiOG TOVG,0MOTE, 1 draPopikt| ewdva Padicpatog Dj pmopet va kaboprotetl g e&ng:
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D (x )*) - 0 if I.f (X’)’) = [jwl (X* )")
} Lif I; (x, ) #1141 (%, )
2

Omov 710 | eivor 0 apBudg kapé g akorovdiog ekOVOVY Kat (X,Y) Ol TIHEG CUVIETAYUEV®V OTN

d1o0140TOTY EIKOVAL.
2.2.4 Kataokeun ™ Méong Awgpopikng Ewovog Badioparog

Me v emkdAoyn 6Awv TV eikOvov pall evog mANpovg KOKAOL PadicHaTog, WITopovUE Vi

népovpe TNV akoAovdn péomn dapopikn ekdva Padicportog.

1 N-1
6lxy)=—— ¥ D (x)
1 j:l

©)
omov N etvarl o apBpdg Tov kapé ce Evav olokAnpopévo kKukio Bodicpatog pog akorovbiog
olvovétoc. H swova 2.2.3.2 deiyvel T1g 010popikéc €KOveg o€ €vav KOKAO Padiopatog Kot

péon dapopikn ekova Padicpatog, avtictorya.

Ewova 2.2.3. 2 Awpopicég eikdveg Kot pHéor dtapopikn eikdva Padicporog
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2.3 E€aywyn XoapaKmnpioTikov

[Mopd t0 7Yeyovdg OTL OTNV  TPOMNYOVUEV] EVOTNTO €YOVUE OLUTECEL TO  avOpdOTvVOL
YOPOKTNPOTIKA Tov Poadicpotog oe po ewova, 1 01dotacr g HEONG O0POPIKNG EKOVOC
Badiopatoc e&okoiovbel va elvar moAd peydAn. H mo ocvyvd ypnotpomotodpuevn uéBodog
peiwong dwotdoewv givar 1 avaivon kvpiov cvvictwodv (PCA). v napadociokn pédodo
PCA, k08¢ d1o01a0tatn eikoéva TPENEL VO, LETATPOTEL GE VO LOVOOLAGTATO S1AVLGHA, 0dNYDVTAG
oe évo mivako cvv-dlokduaveong (covariance matrix) pe peydro péyebog. Avtdg o pHeYAAOC
nivakog o ypnoyomomoet vepPolikd peydAn pvqun amoBnkevong kot eivar dvoKoro va

a&lohoynBel pe axpifero.

INo va pewdel 1o péyebog g uvnqung mov ypetdletot yio v amofKevLon TV EO0UEVOV Kot
va emtayvvOovy ol vToloyiopoi, viobethnke 1 deddoTAT] AVAALOT KUPI®V GLVICTOCHOV
(2DPCA) pe v omoia yivetow peiowon tov mAnbovg tov dwotdoemv. Avty mpotddnke yia
TpOTN Qopd amd tovg Yang kot Aowovg [27] oty avakatacekvn avOpdnivov npocdnov. O
TEMKOG LG 6TOY0G glvan 1 TpoPoAn (g péong dapoptkng eikovas Padiopatog G, evogm * n
nivako, oe éva odvoopo M dactdosmy Y, to omoio ovopdletar mpoPfoiidpevo dSidvuoua

YOPOKTNPIGTIKOV TNG EKOVAG G amd Tov akOA0V00 YPOUIKO LETAGYNUOTIGUO:

Y = GW
(4)
Onmov W onAdver éva povadiaio diavoopo othing N otoyyeiov. o va dwotnpriocovpe to

yapaktnpotikd tov G, 1o W ntpémet va kdvel to Y va €xet tn péyrotn dacmopd. Opilovpe Sy wg

™ Staomopd Tov Y ¢ ENG:

S

,\‘

E(Y —E@)(Y - EM@)T
= E(GW — E (GW)) (GW — E (GW))T

EB(G—=EGY)y WWT(G = EWG)T

Il

(5)
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To iyvog (trace) tov Sy umopet va ekepactel OG:

tr(S,) =W' (E(G-E(G)' (G-E(G))W
(6)

Ed®, pmopovpe va opicovpe Tov Tivako cUVOLNKOLOVONG EIKOVOG MG

T
C, = E(G-E(G)) (G-E(G))
(")
Ymv gpyacio avtn, 1N péon dpopikn woéva Padiocpatog yoo kabe €va dtopo Eexmplotd

(1,2..M) exoppaletor og G1, G2...GM ka1 otnv cvvéyela 1o C; pmopel vo vmoAoyloTel e:

M NG .
¢, =Y (6,-8)" (6,-0)
=1
(@)
Z1oy06 pog eivor va Bpodpe pa oepd amd Wopr oty e&icwon (6) dote to tr(Sy) va éyet
péytotn tiun. Zopeovo pe 1o [13], o BéAtiotog dEovog mpoPoing Wop eivar to povodiaio
opBoymdvio 1810d1avucpo tov C; mov avtiotolyel ot peyaAddtepn wioty. Opilovue ta Tpmta d

povadiaia opBoymvia wiodtavocpato Wi, Wa,....Wy, oc e&nc:

{W,...W,;} =arg max(WTC,W)

4

WiW,=0, i#j,ij=1,...d
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W= = j= 1.

Ta npodta d Bértiota davocpata wpoforng, Wi W, Wy, ypnowomotodvot yio v eEaymyn
YOPOKTNPIOTIKOV om0 TIG UEGEC OLOPOPIKEG EIKOVEC. AnAadn, £xovtoc po. HECT OLUPOPIKN

ewova Padiopatog X, Bewpodpe

Yk:GWk k:1,2d

(10)

2V cuvéyeln TOipVOLUE Uit GEPA TV TPOPANDEVTOV YOPAKINPIOTIKOV TV dovucudtov Yo,
Y;...Yq, Ta omoia eivar dtapopetikd and ta fabumtd 1codbvapa mov Aappdavovrot ard v PCA.
Me ™ ypnon 2DPCA n apyiki m * n  ewdvo mpoPdriretar o m * d (d<n) mivaka

YOPOKTNPOTIKOV Y ®G

(11)

H andéctoaon petald dvo mvikwv yopokpiotikdv opiletot og:

d _
d (Y (l) )Y (])) - Z Y]E-l) - Y/E}) )

(12)
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Omnov || Y (ki) -Y (kj ) || onuaiver v Evkieideia andotaon petabd twv 600 popémv

k=1 k=2 k=3 k=5

k=10 k=20  Original images
Ewdva 2.3. 1 O avakotackevaouéves vmo-gwkoves (K= 1,2,3,5,10,20) kot ot apyikég IKOVES

2.4 Avayvopiorn ZIAOVETOV

Axolovbmvtag to potifo mov mpdtevay ot Sarkar kou Aowroi [22], aloloyodpe TIG EMOOGELS
Y10 TO GEVAPLO TNG OVOYVMDPLONG.

10 GeVAPLO TG avayvdplons, kKabe akolovbia sikovov oty gallery (ctlovéteg ekmaidevonc)
uetatpémetal o évav M * d  wivako yapaxmpiotikeov Y(i), copeova pe v uébodo mov
neptypbyope oty Iapdypapo 2.3. "Exyovtag pa akorovdio probe (cilovéteg e€étaong), avty
LETATPENETOAL GE TIVOKO YOPAKTNPIGTIK®V TToL 0pileTor og P. Avtdg o mivakag yopakpioTikdv
P avtiotoygitar 610 dropo K ypnoonoidvrag t uéBodo Tov mAnciéctepou yeitova:

d (Y (k),P) =mind (Y (i) - P)
(13)

2.5 Avaxataokeon pe Baon m péomn dapopikn ekova Padicpotog

Ymv PCA o1 xipleg cuvioT®doeS Kol To, 1010010vOGUATO UTOPOVY VO GUVIVOGTOVYV (GTE VO
AVOKOTOOKEVOOTEL 0 apytkoc Tivakag. Opoiwg, N 2DPCA umopel eniong va ypnoiponomobei yio
TNV OVOKOTAGKELT] TNG HEGNC O1POPIKNG GlAovETAS Padicatog.
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Ac¢ vmobBécovpe OTL Ta 181081VOOUATO. OV  OVTIGTOLOVV oTI peyaAdtepeg d  Tiuég
ootavvopdtov tov Ci etvan Wi Wy . Avtd Ba pog ddoet:

-)Zk: — (:;‘AVG( AC = l.,. 43 Ci

Y)Yy = X [W; - Wy

c
(16)

Yougpwvo pe ) ovvaptnon (9), ta Wi...Wy givar kavovikd opfoydvia dtovdcpato OoTe 1 Vi
avakoataokevaouévn G ewcova vo umopet vo EkQpacTel og:

—~ N I 7 7 T
G=G[W, W] [W---W,| =[Y;--- Y] [W, - W]

d
= Z )fl\WkT
k=1
(17)
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KEDAAAIO 3

Iep1Bairov Avartvuéng Aoyiopkov Matlab [zg

To Matlab onpovpyndnke mpog 1o téhog g dekaetiag Tov *70 and tov Cleve Moler, tpdedpo
TOV TUNUOTOG TANPOPOPIKNG TOL Tavemotniiov Tov Néov Me&ikot. O oKondg Tov GYESUGLOV
TOL NTOV 1 TPOGPootn TV orovdaoT®v oTig PiProdnkeg Linpack kair Eispack ywpig va £xovv
yvooelg Fortran. Xovtopa 610000nke o GAla TavemioTipio. Kot Bprike 1ovpd aKpoaTnplo EVIOS
™e Kowomtag TV epapuocuévoy padnuotikav. O Jack Little, Eévag unyavikog, tov omoiov 1o
EVOLOPEPOV KEVTPIOTNKE OO Lo, emickeyT Tov Moler 6to mavemot)o tov Xtéveopvt to 1983,
KOl ovoyvopilovtag v EUmopIKn Tov 1oY0, cuvepydotnke pe toug Moler ko Steve Bangert.
Havaéypayav 1o Matlab og YAdooa C kot idpvsav v kowvotnta tov Mathworks 1o 1984 yia va
ovveyicovv v avamntvén tov. Ot tpomomomuéveg Pipirodnkec tov Matlab givon yvootég mg
Jackpack. To 2000, to Matlab Eavaypaetnke yio vo YPNOLLOTOMOEL £VOL GUVOAO VEDTEP®OV

BipAodnNKdV yio o xepropd mvakov (Lapack).

3.1 Ti elvon To Matlab;

To Matlab (matrix laboratory) eivor éva mepiBdAlov aplOunTiKig LVTOAOYIGTIKOTNTOS KoL
TPOYPOUUATICTIKNG YADOOAG TETAPTNG YEVIAS. To dadpactikd meppdAiov Tov mpodpiletar yio
avamtuén alyoplOuwv, enetepyasio, avalvon kol anekoOvion dedouEvav, aptlBuntikég pebddovg
eMIAVLONG TPOPANUATOV Kol HOVIEAOTOINGT OCLOTNUATOV. ZEeKivnoe ©¢ £vo TPOYPOULLO
«EPYOOTNPIOL TIVAKOV» TOV €lXe G OKOTO Vo TOPEYEL OAANAEMOPMOCOH TPOGTELNCT] OTIG
Biprodnkeg Linpack kou Eispack. And tote €xel avantuyBel apketd, yia va yivel éva i1oyvpdtato
EPYOAEID OTNV ONTIKOTOINGN, OTOV TPOYPOUUOTICUO, OTNV EPELVA, OTNV EMOTHUN TOV

UNYOVIKOV, KOl GTIG ETKOIVOVIEG.

Xpnowomoleitonl KoTd KOp1o AGYo yio TV €miAvoT podnuatikov tpofAnudtoy, wotdco ival

oA “1oyvpd” Ko pmopel va ypnotporomnbel kol yioo TpoyPOUUATIGHO KAOMG TEPEXEL EVTOAEG
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and v C++ onwg v while, tnv switch kot v if. Ztov Topén TOV YPOPIKOV OGOV aPOopd TOV
paOnuoTiKd KAA00 Umopel Vo VAOTOINGEL GLVOPTNGELS TPOUOTIKEG, UNYOOKES, TEMAEYUEVES
ouvoptnoelg ovo petafintav kot Gires. Ocov agopd Tov oTOTIOTIKO KAGDO pmopel vo

VAOTOINGEL IGTOYPAULOTO, TOUEOYPAUUATO, PoPOOYPAULOTA, ELPASOYPALLLATO KOl GALCL.

3.2 To ypagwo mepifailov ypriotn — GUI

210 TPOYPAUUATIOTIKO HEPOG TNG EPYAciog EYve YpNoN TOV YPAPIKoD TEPPAAAOVTOC ¥p1oTn
GUI (Graphical User Interface) tov Matlab. I'evikd, ®g ypagikd mepipdiiov evvoodue éva
GUVOAO YPAPIKAOV GTOlXEl®V, Ta omola epeavifovtal oty 006vn oG YNeloKNnS GVOKELNG (TT.).
H/Y) pe oxomd v oAAnAemidpaocn peta&h tov ypnotn Kot ¢ cvokevnc. Ilapéyovv otov
TEAEVTOIO, HECOH YPAPIKAOV, €VOEIEES KOl €pYOAeion TPOKEWEVOD OVTOG Vo QEPEL €IG TEPOG
Kdmoteg embountég Aettovpyiec. o Tov Adyo avtd déyovtor Kot €60d0 amd Tov ¥pNoTn Kot
avTOpovV avdAoya 6Ta GLUPAVTO TOV AVTOS TPOKAAEL LE TN PonBela KATOL0G GVLOKELNG ELGOJOV

(.. TANKTPOAOY10, TOVTIKL).

Ta meprocodTEPO  COYYPOVO  TPOYPALUATO KOL AEITOLPYIKA GULGTHUATO VTOAOYIGTOV,
TPOGPEPOLY 6TOVG YpNoteg Tovg Kamolo GUI ywati avtdg o tpdmOg aAdnAemiopaong e tov
VTOAOYLGTN TOPLALEL OPKETE otV avBpdmivny eumelpio Kot UGN, ZOOTA GYESUGUEVO YPOPIKA
TPOCPEPOLY EVAL OLLOPPO, EVYPNOTO Kol AE1TOLPYIKO teptdilov epyaciag. [Ipv amd v élevon
kot kofiEpoon tov GUI o kavévag 6tovg HIKpoUTOAOYIOTEG Tay 1 AAANAETIOpOCT LE TOV

YPNOTN HECH KATOLOL KEAVPOVGS YPOALUNG EVIOADV.

Yvykekpyéva, o koprog Aoyog xpnons tov GUI oto Matlab eivail 1 evkoAia mov mwapéyel 6Tovg
YPNOTES TOL Tpoypaupatos. Edv dev vimpye 1o GUI, o1 yprioteg Oa émpene va pyactodv amd
OLETOPT YPOUUNG EVIOADV, TPAYIO eEOPETIKA SVGKOAO KOl TOAVTAOKO YloL XPNOTEG Ol OToiol
dev glval KaAol YvdoTeg TPOYPOUUATIGHOD. PavTaoTElTE €0V EMPENE VA EIGAYETE EVIOEG YO TNV
avalrtnon cog oe po unyovn avalnmong lotov, agod axoupa kot n avalmon Iotov givar Eva

GUI enionc.
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KEDAAAIO 4

YAomoinom Avayvapiong AvBpomivov Badicportog

4.1 'evika

INoa v viomoinon tov aAyopiBuov ypnowomooVue TG dvvatdtnteg mov pag Oivel To
npoypappatioTikd meptBdiiov g Matlab. H vrdpyovcsa Pdon dedopévov eivor  Casia Gait
Database (Database B) [29,30], po and tig peyaditepes PAcel d00UEVOV TNV £PELVA TOV

avBpomivov Padicpotoc.

Méoca ot Bdon dedopévav mepiéyovtal 86 avtikeipeva (dtopa), 66 dvipeg kot 20 yuvaikes.
Ka0e dropo eivan tpoafnyuévo and 11 Swugopetikéc yovieg (and 0° éwg 180°, ue didotnua 18°).
I'o kaBe dropo vapyovv 6 normal walking axoAovfieg (nM-01 émg Nnm-06), 2 cloak axoAovdieg
(cl-01 xou cl-02) kou 2 bag axorovbiec (bg-01 xar bg-02) mov £xovv Anebei n kébe i kot omd
11 yovieg. KédBe axolovBia mepmatnparog mepiéyet 3-8 kdxiovg Padiong (40-100 xapé). To

péyebog tov kdbe kapé eivon 320 X 240 swcovootoyeia.

Io 10 melpapd pag xpnoonotovpe OAa ta dTopo amd Tig 6vo mpdteg normal walking. T
training data (gallery) emiéyovue amd t normal-01, 6la to kopé oV eumepiéyovtar omd OAEC
T1g yovies. T test data (probe) emidéyovpe amd t normal-02, 6la o kapé and OLEG TIG YOViEC.
2t pébodo g e&ayoyng yopoktnpiotikdv, 2DPCA, emhéyovpe t1g 20 peyaldtepeg O10TIHES.
Mo v avoyvapiorn ypnoILOTO0VUE TNV EVKAEIDELN ATOGTACT|, ETAEYOVTOS TAVTO TN HMKPOTEPT
amOGTACT. Xav TEAELTOIO EMMAEOV PrjHo £YOVUE TNV OVOKOTOGKELY] TNV €KOVOG HECH TMV

YOPOKTNPLOTIKDOV TNG.
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Silhouette AGDI
segmentation

P

|
|

a' ~,
o
Nl 4

l

Feature
Results Extraction
(2DPCA)
ol {
(ol /\/
R N

l

Reconstruction

4}
LY

Ewova 4.1. 1 Zyedbypappo Avayvdpiong

2y mopoboa TTLYK epyacio dovAevovpe pe €roiun PAom OeSOUEVOV AGTPOUAVPOV
ewovov. Opwg, av dev iyaue v 1oM vadpyovca Pdomn, Bo pTopoHGAE VO ONLLOVPYTIGOVUE TIG
KATAAANAEG aompOpovpeg ewoves. o ) dadiKacio avTy YPNOYLOTOIOVUE TO HOVIEAO Kol

eidtpo Gauss, dmwc aivetal 6TV TOPAKAT® EKOVA.
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() (9 (y)

Ewova 4.1. 2 (o) Axatépyaotn ewova , (B) @ovto, (v) Apaipeon ®dvtov ,
(8) EEdhewyn Zxidg , () Metd v Enegepyaoia , () Kavovucomompévn
Y1hovétta
Onwg mpoavapépape, EpOCOV £XOVUE NON ACTPOLOVPES EIKOVES, TPOXWPALE GTO ETOUEVO PrpLa.
10 omoio glvarl M Kavovikomoinomn Kot 1 €0peon kEvipov soppomioc. To apywd péyebog g

ewovag sivor 320x240, ko petd v eneéepyocio yiveton 160x90. Ta v kavovikomoinon

ypnoponotovue ™ uébodo “bicubic interpolation”.

Ewova 4.1. 3 Apykf Ewova, 0 poipeg
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Ewova 4.1. 4 Kavovicomompévn ctAoveTta [ie To KEVTPO G, 0 poipeg

Inuovtikd poro €xeL M OPOPA TOV EIKOVAOV, KOOMG amd avTég TG 010popés eppavifovpe Kot
™V HEoN S0POPIKN €KOVO oV eminTovpe kKdvovtag ovth ™ dwdikacio. H dwapopd petacy
TOV EIKOVOV YivETOL €1KOVOOTOlYEl0 HE gKovooTtoeio ocOppova pe v Bewpio mov €xovue
avapépel oto Kepdhowo 2. H péon dwpopikn ekdva dnpovpyesitar wpocbétoviag OAeg Tig

EWKOVEG £VOG TANPOLS KUKAOL PadicpaTod.

Ewodva 4.1. 5 Awapopucég sucoveg kar péomn drapopikn ewcova (AGDI), 90 poipeg
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H e€ayoyn yopaxtnpiotikov yivetal pe faon 1o poviédo 2DPCA. O 61dy0¢ avtig TG TEXVIKNG
elvai 1 e€otkovounon y®pov Kot ¥pdvov, Kabmg kot 1 dnuovpyio pog eovag amd tnv oroio Ha
e€ayovpe ta YapaKTNPIOTIKA. XPNGIUOTOOVUE TIG 20 PEYOADTEPEG OI0TIUES ONULOVPYDVTOS L0
«Ewova yopakmplotikdvy. H dwdikacio avt epapudleton kol otig ewoveg gallery kar otic
probe. ‘Exovtag pia e1kévo yopaKkInploTiKOV omd Tig probe, v cuykpivovue pe Tig £1IKOVEC TOV
training. H oc0ykpion yivetar pe Baon v evkAgidela andoToom, TaipvovTag TAVIo T WKPOTEPT
amooTOoT. XVuyKpivovpe 101€G poipeg Kot yayvovpe va Bpodpe av £xel avayvopicet To dTopo, To

01010 TOL dMOUYE VO GLYKPIVEL

‘Exovtag oAokAnpdoel TV TOPOTAVE OldIKOGI0 UTOPOVUE VO OVOKOTAGKELAGOVE TNV
APy €wova oOpeovae pe Tig WTwég g kabepiag, 6mwg eaivetor otnv Ewdova 4.1.6

TOPAKAT.

k=1 k=20 Original Image

Ewova 4.1. 6 Avaxatackevn Ewkovag Atopov 90 popdv kat apytkn eikdva.
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4.2 Egoapuoyn Avayvopiong AvBpanivov Badicpotog

[Mopaxdrom mTapovsialetal £vog ovaAlvTIKOS 00N YOG TN EPUPUOYNS TOV EYOVIE ONILOVPYNCEL

Yo TV avayvopion avlpodmivov Badicratog cOPUe®va Pe ToV oAYOplOo oV EYOVUE OVOADCEL

oto Kepdato 2.

Apyd, avoiyovue to Matlab kot emAéyovpe Tov Qakélo TOL TEPIEYEL TIG GUVOPTHOELS LLOC.
‘Emerra, anyaivovpe oto command window kot minktpoAroyovue ™ AéEn AGDI_GUI. Apéowng

pog avotyet to ypaeiko mteptPariov Kot epeoviletat to mtapokdt® tapddvpo:

4 AGDI_GUI -
Average Gait Differential Image Based Human Recognition
The Construction of AGDI Feature Extraction
AGDI Feature Extraction
Identification
Person Choose a Person View Silhouettes l
identify
Angle Choase an Angle -

Ewova 4.2. 1 AGDI_GUI, I'paekd meptBdiiov
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H gpappoyn pog eivor yopiopévn oe 1é6oepa Pactkd uépn to omoio Lropove vor d1oKpivovpLe

TNV TOPAKAT® EKOVH pEca ota KOKKva TAaicta. Kabe kovumi £xel v avtictoym ovouocio

He ocvvaptnorn mov Tpéxel and miow. Emiong, av mape 1o dgiktn TOL TOVIIKION oG TOVED oo

Kda0e kovumi Bo epPovVIoTEL o TEPTYPOPT] Y1 TN AetTovpyia Tov kdbe kovpumiov. Ta tpia and ta

TEGOEPO KOVUTLA TTPETEL VO TPEEOVY UE 0L CUYKEKPLUEVT] GEPE MOTE 1 EPAPUOYT VO SOVAEYEL

omoTA Kot vo, pog Pydiet to emBopntd amoteAéouaTo, ONAadn TNV avayvopion evog atopov. To

TETOPTO KOVUTL avoiyetl éva Eexwplotd Tapddvpo, 6TO OTOi0 UTOPOVUE VO SOVUE TA KOPE TOV

EIKOVOV TTOL B0l YPNCYLOTOCOVLIE.

Average Gait Differential Image Based Human Recognition

Feature Extraction

Feature Extraction

4 AGDI_GUI
The Construction of AGDI
AGDI
Identification
Person Choose o Person
Identify
Ang le Choase an Angle

Ewoéva 4.2. 2 AGDI_GUI, Baowda Mépn Epappoync

View Silhouettes ‘

- |
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& AGDI_GUI - X

Average Gait Differential Image Based Human Recognition

The Construction of AGDI Feature Extraction
AGDI Feature Extraction
|Tms button takes a set of images and creates the AGD! image ] [m.s button extracts the features of an AGDH |rnage|
Identification

ﬁm button identifies the person and the angle you (hmd

Person Choose a Person |
[Choose a person to =dtn11tyJ View train and test frames

Identify
Choose an Angle
{Choose an angle to identify|

Angle

Exit

This button closes this Gul|

Ewova 4.2. 3 AGDI_GUI, ITeprypagéc Buttons

Yav mpoto Prpo, av BElovpe va dovpe TpdTa TIg ekdVeS TG Pdong dedopévav pag, Totdpe
10 xovuni «View Silhouettes» kot pog gpeavifetoar éva kawvovplo mopdbvpo pe 10 OGvopa

«VIEW IMAGES».
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4 VIEW_IMAGES = X

Silhouette Viewer

Open File

Train v

Choose a Person v

Choose an Angle

View Person |

Frame -/ -
Exit

Previous ‘ Next ‘

Ewova 4.2. 4 VIEW_IMAGES, Silhouette Viewer

g ovTo T0 TOPAOLPO UTOPOVLLE VAL SOVUE T KOPE TOV EIKOVOV T OTTOi0 Bal YP1GILOTOCOVE
v v avayvopton. Tatdvog to kovuni «Open Filey» poptdvovue tic eikdveg mov Ppickovrol

oto pakero «silhouettesy .

Onwg mapatnpovpe, vapyovy 3 list boxes. Zto 1° emdéyovpe av 0éhovpe vo dodue €va drouo
and v kotnyopio Train i Test. Xt ovvéyela, oto 2° list box, emAiéyovpe évo dropo (oe
apdud) mov embvpovpe va dovpe kat, Téhog, oto 3° list box, ™ ywvia mov embvpovue. Motig
TEAELOOOVUE e TIG EMAOYEC Mag ToTape 0 Kovumi «View Persony. Auéomg eppaviletar ota
apiotepd 1o 1° kapé tov atdpov mov emhéEope Kor umopodue va dodue 060 Kopé LILAPYOLV

HECO 6TO PAKEAD TOV, HE TA KOLUTLA «Previousy kot «Nexty, mov pog entpénovy va Taue 6To

-34 -



wponyobuevo N enduevo kapé. I[avm and avtd to Kovumid PAEToOVE € TO10 KapE EILACTE VTN

TN GTIYUN Kot TOoH KapE EYEL GUVOALKA TO ATOWO TTOL £XOVUE EMAEEEL.

[apoxdto mapabétovrar 600 eikovee Eyxovtag emAééel katnyopia «Trainy, drtopo «17» ko

poipa «90» 610 TPMOTO KAPE KOl G KATOL0 EVOLAUESO KOPE.

4 VIEW_IMAGES — X

Silhouette Viewer

Open File
Train v
17 v
90 v

View Person

Frame 1 / 61
Exit
Previous l Next l

Ewcdva 4.2. 5 Silhouette Viewer, Train/ Person 17/ Angle 90, ITpdhto Kapé(61 cuvorikd)
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4 VIEW_IMAGES . X

Silhouette Viewer

Open File
Train v
17 v
90 v
View Person ’
Frame 28 / 61
Exit

Previous Next

Ewbva 4.2. 6 Silhouette Viewer, Train/ Person 17/ Angle 90, Kapé 28

Mo va dodue kdmowo kapé SLPOPETIKOD OTOUOV EMAEYOLUE aVLTO oL emBvpoVUE Kot
Eavoratape o «View Persony. £to télog, yio vo kAgicovpe to mapabupo motaue to «EXity kot

EMIGTPEPOVLE GTNV TPONYOVUEV LG POPLLOL.

Onog &xel avapepbel mapandve, tpio amd to T€66epa PacIKd KOVUTLE TG EQOPUOYNG TPETEL
VO AEITOVPYNOOVV HE KATOlO GUYKEKPLUEVN GEPA, OOTE v YIVEL 1 OvayVAOPION KATOL0G
eryovpag. Eekwvovtog motape 1o kovuni «AGDIy», 10 omolo kotackevdler v péon ewdva
(AGDI). MoMg 10 TOTGOVLE, TPETEL VO EMAEEOVIE TOV PAKEAO OV €ivol amodnKeLUEVES OL
eryovpeg poag, «silhouettes» kot apéomg Oa eppaviotel o pmdpo Tpoddov. epuévovpe péypt

va @Tacel 6To TEL0G Kot va yivel to kovuni «AGDI» mpdowvo. Tote £xel ohokAnpwOel To0 TpdTO
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Prpa. O xpovog dSwdwkociog ywo avtd to Prjpna dweéper avdioya pe Tig emdocel; Kabe

VTOAOYIOTY, HE Evav HEGO OpO 15 AEmThpi. serisn 47)-

|

Average Gait Differential Image Based Human Recognition

The Construction of AGDI Feature Extraction

AGDI

Please wail, calculations in progress...

B ,

- N L
4 % Rraction

TUCITUT rvaLTUry

Person Choase a Persan { View Silhouettes
Identify

Choose an Angle

Angle

Ewova 4.2. 7 Calculation of AGDI
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d

Average Gait Differential Image Based Human Recognition

The Construction of AGDI Feature Extraction

AGDI < - XE

Please wait, calculations in progress...

]

Person Chooss:a Purson v View Sithouettes

Choose an Angle

Angle

Ewova 4.2. 8 Calculation of AGDI, calculations in progress
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4 AGDIGUI - 5

Average Gait Differential Image Based Human Recognition

The Construction of AGDI Feature Extraction
Identification
Person Choose a Person View Silhouettes
Choose an A > ’
Angle e
Exit

Ewova 4.2. 9 Calculation of AGDI, Finished

211N GLVEELN, TPOXWPALE 6TO devTEPO P To omoio sivar 1 e€aymyn TOV XOPOUKTNPLOTIKMV
amd TIc ekdveS. At T dladikacio Ty Kavel To kovumi «Feature Extractiony. Ot vmoAoyiopol
€0 elvol OPKETA MO YPYOPOL, LePIKE devtepOAemTa, KOl RQavifeTonl AL po pumdpa Tpdodov

KoL LOAG OAOKANP®OOVHV 01 VTOAOYIGHOT TO KOLUTT YIVETOL TPAGIVO OIS KOl GTO TPOTYOVLEVO.
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#

Average Gait Differential Image Based Human Recognition

The Construction of AGDI Feature Extraction

-

Please wait. calculations in progress...

Person Choose a Person View Silhouettes

Angle Saome ok degly -

Ewdvo 4.2. 10 Feature Extraction

»|

Average Gait Differential Image Based Human Recognition

The Construction of AGDI/ Feature Extraction
e ] e
. - b

Please wail, calculations in progress ..

Person Choose a Person View Silhouettes

Angle Sl

Ewova 4.2. 11 Feature Extraction, calculations in progress
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5|

Average Gait Differential Image Based Human Recognition

The Construction of AGD/ Feature Extraction
Identification
Person E 24 View Silhouettes
= Identify
Angle
Exit

Ewobva 4.2. 12 Feature Extraction, Finished

OlokAnpovovtag kot to 0egvtepo Prpa ™G e€oy®YNG YOPOKINPIOTIKOV, TPOYMPALE GTO
TEAEVTOIO KO O CNUOVTIKO, TNV avoyvdpilorn tov avBpomvov Badiocpatog. [lapatmpovpe mwg
otav yivelr mpdoivo to kovumi «Feature Extractiony» gueoaviCovrat ot emloyéc tmv dvo list boxes

Person kot Angle, 6mov pmopodpe vo eTAEEOVE TO GTOMO KOL TN YOVIO TOL UOG EVOLLPEPEL VO

GLYKPIVOLLE.
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& AGDLGU

The Construcl

Person

Angle

Ewdva 4.2. 13 Choose a Person

* AGDILGUI

Angle

Ewova 4.2. 14 Choose an Angle

The Construction of AGDI

"
: Identification
12
50
108
126
1
162
. Identify

Identification

Feature Extraction

A\(era.qe, Gait Differential Image Based Human Recognition

View Silhouettes

Feature Extraction

Average Gait Differential Image Based Human Recognition
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Molg éyovpe emAé€el avtd mov Béhovpe matdpue to kovpni «ldentifyy». o gupaviotel yuo
KAGopato devteporémtov éva punvopa «Operation Completed» kot apécmg petd £va Kovovplo

napdBvpo, Tov Ba pLog EVUEPMVEL OV TO ATOHO OV EMAEEQE EYEL avayvOPIOTEL 7] OYL.

5

Average Gait Differential Image Based Human Recognition

The Construction of AGDI/ & - X &eatum Extraction

Opambon Complated

- E
Identification

Person 8 : ' View Silhouettes
Identify
54
Angle

Ewova 4.2. 15 Operation Completed

Av 10 dtopo £yl avayvoplotel, cov tithog Ba eppaviotel «Person Recognized». Av oyt o
uvopa Ba eivan «Person Was Not Recognized , Please Try Againy». X devtepn mepintmon

amAd EavaemAéyovpe GALO GTOUO 1 OTAG OLOLPOPETIKN YOVIML.

Yav amotélecpa epgovifovrar dvo eikdvec. H aplotepn ewodva ivor 10 TpdTo Kopé amd 10
dropo to omoio €yovpe emréEet va cvykpivoope (Test) kon 1 0e€1d sidva ivor Tp®dTO Kapé Tov
atopov to omoio Exet avayvoplotet (Train).
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Xy mepintmon emtvyove avayvopiong PAEmovue mwg to Train dropo givor 610 pe to Test,

mov glval kot 1o embounTo.

& Person Recognized - X

Test Frame Train Frame Person : 14

Ewéva 4.2. 16 Person Recognized

XV mepintmon, OGS, TOV TO ATOHO OeV £XEL avayvoplotel pe emtvyia, otn 0e€id ekdva dev
epepaviletoar o 1010 apBuoc atdépov. EpeaviCetor o apBuog tov atdopov, mov PBpébnke wg
ninoiéotepo oto Test aArhd dev topraler pe tov oplOud Tov 0TOHOL TOL EMAEEQNE VO

GLYKPIVOLLE.
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4 Person Was Not Recognized. Piease Try Again! - e

Test Frame Train Frame Person : 63

Ewova 4.2. 17 Person was not Recognized

Mmnopovpe va dokipudoovpue 6ceg ocvykpioelg Bélovpe kol TEAEUDVOVTOS KAEivoupe TNV

EQPAPUOYN TATOVTOG TO KOLUTL «EXIity.
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KEDOAAAIO S

5.1 Xvunepdopoata - Atotelécpoto

Tehwcd Anoteréopota Emtuyiog Avayvopiong AvBpomivov Badicpatog

TONIA MOXOZTO (%)

0 100
18 97
36 94
54 97
72 95
90 93
108 95
126 94
144 95
162 97
180 100

IMivakag 5.1. 1 TTivaxog AToteAecpdtov

Yvykpivovtog ta dropa pe TNV vkAeideln amdoTacn PAETOVUIE TOC TAIPVOVUE APKETA LYNAN
aroteréopata. [Hapammpodue nwg otig yovieg 0 ko 180 ta dropa Exovv avayvopiotel 0o pe
emtuyio. Avtd cvpPaivet yuoti og avTég TIC Yovieg 1 6TAON COUATOG TAPAUEVEL GXEOOV 1010 KO
dev oAAGLeL.
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Amerehéapara Dipkpions - Identification Results
1k | | | T | | | |

3 WY g . . . 0% 3
wk Fh o gy TR ®mE o, mE gy my TH 3

2 = =
1

Moooord = Parcant {%%)
=
T

E
e

[ ] 18 k] ) mn 90 18 126 14 162 180
wvia- Angle

Ewova 5.1 1 Bar Graph Results

Xpovog EneEepyaciog Asdopévov

Xapaktprotikd Yroroyiot: (RAM: 8 GB, CPU: AMD A12-9720p)
"‘Exd6on Matlab : R2016a

IMa 6Aa ta dropa:

AGDI : 15 Aemtd

E&ayoyn Xapaktnpiotik®v : 5 devtepdrenta.

O ypbdvoc emeEepyaciog 000UEVOV dOPEPEL OVALOYO LE TIG EMOOGES KAOE VTTOAOYIOTY), OOTE

UTOPOVLLE VO EYOVUE GOPDS KAADTEPO XPOVO.
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5.2 MeMovtikég 'Epevvec kon Enextdoeic tov Tlpoypaupatog

To mpdypappo mov £YOvHE VAOTOUGEL UTOPOVUE VO TO EMEKTEIVOVUE UE TOIKIAOVG TPOTOVG.
Mmnopovpe vo eKTEAEGOVUE TEPAUOTO UE TEPICCOTEPO dedOpéEVO. amd TN Pdorn, ®ote va
BydAiovpe mo aceoAn amoteAécpata. Ommg avaeépetor mo mavo, 1 Pacn dedouévov mov
ypnopomoove €xel 3 edmv akolovbiec. Eueig ypnowonolovpe pdévo 1 pia amd Tig TpELS,
normal walking. ®a pmopovoape vo dokipdoovpe pe TNV 1010 d1adIKaGiol Vo GUYKPIVOLE TIg

olovéteg pe modto (in a coat cl-01/02) ko pe todvro (with a bag bg-01/02).

Eniong, av ypnowomoovcape £yxpmueg €wwoveg (yopig v amoiowpn @ovrov), Bo rftav
EVOLLPEPOV VAL GUYKPIVOVUE TO TOGOGTO OVAYVAOPIONG GE GYECT UE TIS aoTPOUavpes. Mia
EVOLLPEPOLGA OTTIKY], Bo NTOV av LIANPYOV SPOPETIKES KOIPIKEG CLVONKEG N UELOUEVT

opaTdHTNTA GTIG PLYOVPES.

Téhog, yio mepaitepo axpifero ko a&romotic Ba amartovviov 1 cOYKPION OLUPOPETIKAOV
yoviov. Na propel va avoyvopicetl éva dtopo 0yt povo otny 1o yovia, Tov VAOTO0VUE EUELG,

AL KO 6€ OO ONTTOTE GAAN YOVida.

INa va &ovpe éva mo olokAnpouévo Kot axpiBég mpOypapo ovoyvopiong ovlpmmvov

Badicpatog Ba mpémet v Yivouv apKeTA Kot O1pOPETIKE TEWPELLATO.
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ITAPAPTHMA A

[Tmpogopieg Atopwv Avayvaopiong

Subject | ID Gender [ Height(cm)
1 1 M 176
2 3 M 161
3 4 M 168
4 6 M 169
5 7 F 164
6 8 F 152
7 9 M 172
8 10 M 173
9 11 M 173
10 12 F 154
11 13 M 188
12 14 M 167
13 15 M 186
14 17 M 171
15 18 M 192
16 19 M 174
17 21 F 169
18 25 M 179
19 26 M 182
20 27 M 179
21 29 M 175
22 30 M 181
23 31 F 166
24 32 M 182
25 35 M 178
26 38 M 164
27 39 M 173
28 40 M 161
29 41 M 172
30 42 M 183
31 43 F 164
32 44 F 166
33 45 M 170
34 47 F 160
35 49 M 179
36 50 M 178
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37 52 M 173
38 56 M 176
39 S7 M 176
40 59 M 176
41 60 F 170
42 61 M 168
43 62 M 178
44 63 M 171
45 66 M 172
46 69 M 173
47 71 M 182
48 72 F 157
49 73 M 168
50 75 M 184
o1 78 M 178
52 79 M 176
53 80 M 173
54 82 F 170
55 84 M 166
56 85 M 182
S7 86 M 176
58 87 M 175
59 89 M 182
60 90 M 183
61 91 M 175
62 92 M 181
63 93 M 171
64 95 M 179
65 97 F 159
66 99 M 181
67 100 F 164
68 102 F 161
69 103 M 175
70 104 F 161
71 105 M 177
72 106 M 177
73 107 F 169
74 108 F 167
75 110 F 156
76 111 M 175
77 113 M 178
78 114 M 172
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79 115 M 175
80 117 M 175
81 118 F 163
82 119 M 174
83 121 F 168
84 122 M 181
85 123 M 165
86 124 M 168

[ivaxag A. 1 ITAinpogopieg Atopwv Avayvopiong
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ITAPAPTHMA B’
Kmdikag Eopuoyng

OMOKANP®UEVOG KOSIKAG TNG EPAPIOYNAG LOG TOV VAoTomoape oto tepifariov tng Matlab.

function varargout = AGDI_GUI(varargin)

% AGDI_GUI MATLAB code for AGDI_GUI.fig

%  AGDI_GUI, by itself, creates a new AGDI_GUI or raises the existing

%  singleton*.

%

% H=AGDI_GUI returns the handle to a new AGDI_GUI or the handle to
%  the existing singleton*.

%

% AGDI_GUI('CALLBACK'hObject,eventData,handles,...) calls the local
%  function named CALLBACK in AGDI_GUI.M with the given input arguments.
%

%  AGDI_GUI('Property','Value',...) creates a new AGDI_GUI or raises the
%  existing singleton*. Starting from the left, property value pairs are

%  applied to the GUI before AGDI_GUI_OpeningFcn gets called. An

%  unrecognized property name or invalid value makes property application
%  stop. All inputs are passed to AGDI_GUI_OpeningFcn via varargin.

%

%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one
% instance to run (singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help AGDI_GUI
% Last Modified by GUIDE v2.5 18-Oct-2020 00:57:37

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('gui_Name',  mfilename, ...
‘gui_Singleton', gui_Singleton, ...
'gui_OpeningFcn’, @AGDI_GUI_OpeningFcn, ...
‘gui_OutputFen', @AGDI_GUI_OutputFcen, ...
'gui_LayoutFcen', ], ...
'gui_Callback’, []);

if nargin && ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});
end
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if nargout
[varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT

% --- Executes just before AGDI_GUI is made visible.

function AGDI_GUI_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to AGDI_GUI (see VARARGIN)

% Choose default command line output for AGDI_GUI
handles.output = hObiject;

% Update handles structure
guidata(hObject, handles);

% UIWAIT makes AGDI_GUI wait for user response (see UIRESUME)
% uiwait(handles.figurel);

% --- Outputs from this function are returned to the command line.
function varargout = AGDI_GUI_OutputFcn(hObiject, eventdata, handles)
% varargout cell array for returning output args (see VARARGOUT);

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure
varargout{1} = handles.output;

% --- Executes on button press in AGDI.

function AGDI_Callback(hObiject, eventdata, handles)

% hObject handle to AGDI (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
%% Part 1 - The construction of AGDI

agdi = zeros(86, 11, 160, 90);
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folder = uigetdir();

persons = dir(folder);

h = waitbar(0, Please wait, calculations in progress...");

for iPerson = 3:length(persons)
angles = dir(fullfile(folder, persons(iPerson).name, 'nm-01"));
for iAngle = 3:length(angles)

filename = fullfile(folder, persons(iPerson).name, 'nm-01', angles(iAngle).name);

% store AGDI for each person and angle

agdi(iPerson-2, iAngle-2, :, :) = reshape(AGDI(filename), 1, 1, 160, 90);
end
waitbar(0.33,h, 'Please wait, calculations in progress...");
pause(0.001)

end
waitbar(0.5,h, 'Please wait, calculations in progress...");
pause(0.001)

save('agdi.mat', 'agdi’);

setappdata(handles.AGDI, ‘folder’, folder);

setappdata(handles.AGDI, ‘persons’, persons);

setappdata(handles.AGDI, ‘angles', angles);

setappdata(handles.AGDI, ‘agdi’, agdi);

waitbar(1,h,'Finishing");

pause(0.001)

close(h);
set(handles.AGDI,'string’,)AGDI','BackgroundColor’,'green’,'enable’,'off");

% --- Executes on button press in Feature_Extraction.

function Feature_Extraction_Callback(hObject, eventdata, handles)
% hObject handle to Feature_Extraction (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
%% Part 2 - Feature Extraction

h=waitbar(0, 'Please wait, calculations in progress...");

pause(0.001)

agdi = getappdata(handles.AGDI, 'agdi’);
angles = getappdata(handles.AGDI, 'angles’);
persons = getappdata(handles.AGDI, 'persons’);

m_agdi = reshape(mean(agdi, 1), 11, 160, 90); % mean AGDI for each angle
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Ct =cell(11, 1);
foriAngle = 1:11
for iPerson = 1:86
% diff = G - E(G) from eq(7)
diff = reshape(agdi(iPerson, iAngle, :, :), 160, 90) - reshape(m_agdi(iAngle, :, :), 160, 90);
if (all(size(Ct{iAngle}) == [0 0]))
Ct{iAngle} = diff' * diff;
else
Ct{iAngle} = Ct{iAngle} + diff' * diff;
end
end
waitbar(0.33,h, 'Please wait, calculations in progress...");
pause(0.001)

end
waitbar(.5,h,Please wait, calculations in progress...");
pause(0.001)

k = 20;
features = cell(86, 11);
for iAngle = 1:11
for iPerson = 1:86
% store features for each person and each angle
features{iPerson, iAngle} = feature_extraction(reshape(agdi(iPerson, iAngle, :, :), [160
90]), Ct{iAngle}, k);
end
waitbar(.75,h, 'Please wait, calculations in progress...");
pause(0.001)

end

setappdata(handles.Feature_Extraction, 'Ct', Ct);
setappdata(handles.Feature_Extraction, k', k);
setappdata(handles.Feature_Extraction, 'features’, features);
%p--

pe = [1:length(persons)-2]’;
set(handles.choose_person, 'String’, num2str(pe));

an=[000:018:180]’;
set(handles.choose_angle, 'String’, an);
waitbar(1,h,'Finishing’);

pause(0.001)

close(h);
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set(handles.Feature_Extraction,'string’,'Feature
Extraction’,'BackgroundColor','green’,'enable’,'off");

% --- Executes on selection change in choose_person.

function choose_person_Callback(hObject, eventdata, handles)

% hObject handle to choose_person (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: contents = cellstr(get(hObject,'String")) returns choose_person contents as cell array
% contents{get(hObject,"Value')} returns selected item from choose_person

% --- Executes during object creation, after setting all properties.
function choose_person_CreateFcn(hObject, eventdata, handles)

% hObject handle to choose_person (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

%  See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor’), get(0,'defaultUicontrolBackgroundColor"))
set(hObject,' BackgroundColor','white");

end

% --- Executes on selection change in choose_angle.

function choose_angle_Callback(hObject, eventdata, handles)

% hObject handle to choose_angle (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: contents = cellstr(get(hObject,'String")) returns choose_angle contents as cell array
% contents{get(hObject,"Value')} returns selected item from choose_angle

% --- Executes during object creation, after setting all properties.
function choose_angle_CreateFcn(hObject, eventdata, handles)

% hObject handle to choose_angle (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.
%  See ISPC and COMPUTER.
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if ispc && isequal(get(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,' BackgroundColor','white");
end

% --- Executes on button press in identify.

function identify_Callback(hObject, eventdata, handles)

% hObject handle to identify (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
folder = getappdata(handles.AGDI, ‘folder’);

Ct = getappdata(handles.Feature_Extraction, 'Ct");

k = getappdata(handles.Feature_Extraction, 'k’);

features = getappdata(handles.Feature_Extraction, ‘features’);

P = get(handles.choose_person, ‘value’)+2;
A = get(handles.choose_angle,'value)+2;

persons = dir(folder);
for iPerson =P
angles = dir(fullfile(folder, persons(iPerson).name, 'nm-02"));
foriAngle = A
% Extract features for each person and each angle from test set
filename = fullfile(folder, persons(iPerson).name, 'nm-02', angles(iAngle).name);
agdi = AGDI(filename);
Y = feature_extraction(agdi, Ct{iAngle-2}, k);

% Get the distances from the features of all person on this angle
% from train set
d =100 * ones(86, 1);
for jPerson = 1:86
d(jPerson) = dist(Y, features{jPerson, iAngle-2});
end

% Match is the person with the closer distance
[~, match] = min(d);

filename2 = fullfile(folder, persons(match+2).name, 'nm-01', angles(iAngle).name);
bn = dir(filename2);
bn2 = fullfile(filename2, bn(3).name);
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D2=imread(bn2);

an = dir(filename);
an2 = fullfile(filename, an(3).name);
D=imread(an2);

% If the match person is the original person -> success

if (match == iPerson-2)
h=msgbox('Operation Completed','Person Recognized");
set(h, 'position’, [400 100 550 400]); %makes box bigger
subplot(1,2,1);imshow(D);
title (‘'Test Frame")
subplot(1,2,2);imshow(D2);
title ([ Train Frame' ' Person : ' num2str(match)])

else
h=msgbox('Operation Completed','Person Was Not Recognized, Please Try Again!);
set(h, 'position’, [400 100 550 400]); %makes box bigger
subplot(1,2,1);imshow(D);
title (‘'Test Frame")
subplot(1,2,2);imshow(D2);
title ([ Train Frame' ' Person : ' num2str(match)] )

end
end
end

% --- Executes on button press in exit.

function exit_Callback(hObject, eventdata, handles)

% hObject handle to exit (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
close

% --- Executes on button press in view_silhouettes.

function view_silhouettes_Callback(hObject, eventdata, handles)

% hObject handle to view_silhouettes (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
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% handles structure with handles and user data (see GUIDATA)

VIEW_IMAGES

function varargout = VIEW_IMAGES(varargin)

% VIEW_IMAGES MATLAB code for VIEW_IMAGES.fig

%  VIEW_IMAGES, by itself, creates a new VIEW_IMAGES or raises the existing
%  singleton*.

%

% H=VIEW_IMAGES returns the handle to a new VIEW_IMAGES or the handle to
%  the existing singleton*.

%

% VIEW_IMAGES('CALLBACK'hObject,eventData,handles,...) calls the local

%  function named CALLBACK in VIEW_IMAGES.M with the given input arguments.
%

% VIEW_IMAGES('Property','VValue',...) creates a new VIEW_IMAGES or raises the
%  existing singleton*. Starting from the left, property value pairs are

%  applied to the GUI before VIEW_IMAGES_OpeningFcn gets called. An

%  unrecognized property name or invalid value makes property application

%  stop. Allinputs are passed to VIEW_IMAGES_OpeningFcn via varargin.

%

%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one

% instance to run (singleton)".

%

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help VIEW_IMAGES
% Last Modified by GUIDE v2.5 04-Jul-2021 20:01:56

% Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('gui_Name',  mfilename, ...
‘gui_Singleton’, gui_Singleton, ...
‘gui_OpeningFcn', @VIEW_IMAGES_OpeningFcn, ...
‘gui_OutputFen', @VIEW_IMAGES_OutputFcen, ...
'gui_LayoutFen', ], ...
'gui_Callback’, []);

if nargin && ischar(varargin{1})

gui_State.gui_Callback = str2func(varargin{1});
end
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if nargout
[varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT

% --- Executes just before VIEW_IMAGES is made visible.

function VIEW_IMAGES_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to VIEW_IMAGES (see VARARGIN)

% Choose default command line output for VIEW_IMAGES
handles.output = hObject;

% Update handles structure
guidata(hObject, handles);

% UIWAIT makes VIEW_IMAGES wait for user response (see UIRESUME)
% uiwait(handles.figurel);

% --- Outputs from this function are returned to the command line.

function varargout = VIEW_IMAGES_OutputFcn(hObject, eventdata, handles)
% varargout cell array for returning output args (see VARARGOUT);

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure
varargout{1} = handles.output;

% --- Executes on button press in open_file.

function open_file_Callback(hObject, eventdata, handles)

% hObject handle to open_file (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
folder = uigetdir();

persons = dir(folder);
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setappdata(handles.open_file, ‘folder’, folder);
setappdata(handles.open_file, ‘persons’, persons);

% --- Executes on selection change in train_test.

function train_test_Callback(hObject, eventdata, handles)

% hObject handle to train_test (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: contents = cellstr(get(hObject,'String")) returns train_test contents as cell array
% contents{get(hObject,"Value")} returns selected item from train_test
persons = getappdata(handles.open_file, ‘persons’);

str = get(handles.train_test,'string’);
val_train_test = get(handles.train_test,'value’);

te = [1:(length(persons)-2)]’;
set(handles.person, 'String’, num2str(te));

v=[000:018:180]";
set(handles.angle, 'String’, v);

setappdata(handles.train_test, ‘val train_test', val_train_test);

% --- Executes during object creation, after setting all properties.
function train_test_CreateFcn(hObject, eventdata, handles)

% hObject handle to train_test (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

%  See ISPC and COMPUTER.

if ispc && isequal(get(hObject, BackgroundColor"), get(0, defaultUicontrolBackgroundColor"))
set(hObject,' BackgroundColor','white");

end

% --- Executes on selection change in person.

function person_Callback(hObject, eventdata, handles)

% hObject handle to person (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
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% Hints: contents = cellstr(get(hObject,'String")) returns person contents as cell array
% contents{get(hObject,"Value")} returns selected item from person

val_person = get(handles.person,'value’);

setappdata(handles.person, 'val_person’, val_person);

% --- Executes during object creation, after setting all properties.
function person_CreateFcn(hObject, eventdata, handles)

% hObject handle to person (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

%  See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor"), get(0,'defaultUicontrolBackgroundColor'))
set(hObject,' BackgroundColor','white’);

end

% --- Executes on selection change in angle.

function angle_Callback(hObject, eventdata, handles)

% hObject handle to angle (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: contents = cellstr(get(hObject,'String")) returns angle contents as cell array
% contents{get(hObject,"Value")} returns selected item from angle

str_angle = get(handles.angle,'string’);

val_angle = get(handles.angle,'value’);

setappdata(handles.angle, 'val_angle’, val_angle);

setappdata(handles.angle, 'str_angle’, str_angle);

% --- Executes during object creation, after setting all properties.
function angle_CreateFcn(hObject, eventdata, handles)

% hObject handle to angle (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

% Hint: popupmenu controls usually have a white background on Windows.

%  See ISPC and COMPUTER.

if ispc && isequal(get(hObject,'BackgroundColor’), get(0,'defaultUicontrolBackgroundColor’))
set(hObject,' BackgroundColor','white");

end
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% --- Executes on button press in view_person.

function view_person_Callback(hObject, eventdata, handles)

% hObject handle to view_person (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
folder = getappdata(handles.open_file, ‘folder’);

persons = getappdata(handles.open_file, ‘persons’);

val_person = getappdata(handles.person, ‘val_person’);

val_train_test = getappdata(handles.train_test, 'val train_test');
val_angle = getappdata(handles.angle, ‘'val_angle’);

switch val_train_test
case 1
view_fl1=fullfile(folder, persons(val_person+2).name, 'nm-01");
case 2
view_fl1=fullfile(folder, persons(val_person+2).name, 'nm-02");
end
view_f2=dir(view_f1);
view_f3=fullfile(view_f1, view_f2(val_angle+2).name);
view_fa=dir(view_f3);
fr=3;
D=imread(fullfile(view_f3,view_f4(fr).name));
imshow(D);

set(handles.Frame_number,'String’,num2str(fr-2));
set(handles.Length_Frame,'String’,num2str(length(view_f4)-2));

setappdata(handles.view_person, 'fr', fr);
setappdata(handles.view_person, 'view f3', view_f3);
setappdata(handles.view_person, 'view f4', view_f4);

% --- If Enable == 'on’, executes on mouse press in 5 pixel border.

% --- Otherwise, executes on mouse press in 5 pixel border or over angle.
function angle_ButtonDownFcn(hObject, eventdata, handles)

% hObject handle to angle (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

% --- Executes on button press in previous.
function previous_Callback(hObject, eventdata, handles)
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% hObject handle to previous (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
view_f3=getappdata(handles.view_person, ‘'view f3";
view_f4=getappdata(handles.view_person, ‘'view_f4");
fr=getappdata(handles.view_person, 'fr");

fr=fr-1;

set(handles.Frame_number,'String’,num2str(fr-2));

if fr>3

D=imread(fullfile(view_f3,view_f4(fr).name));

imshow(D);

setappdata(handles.view_person, 'fr', fr);

end

% --- Executes on button press in next.

function next_Callback(hObject, eventdata, handles)

% hObject handle to next (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
view_f3=getappdata(handles.view_person, ‘'view f3");
view_f4=getappdata(handles.view_person, ‘'view f4");
fr=getappdata(handles.view_person, 'fr');

if fr<(length(view_f4))

fr=fr+1;
D=imread(fullfile(view_f3,view_f4(fr).name));
imshow(D);
set(handles.Frame_number,'String',num2str(fr-2));
setappdata(handles.view_person, 'fr', fr);
end

% --- Executes on button press in close_viewer.

function close_viewer_Callback(hObject, eventdata, handles)

% hObject handle to close_viewer (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
close VIEW_IMAGES

% --- Executes during object creation, after setting all properties.
function Frame_number_CreateFcn(hObject, eventdata, handles)

% hObject handle to Frame_number (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called
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% --- Executes during object creation, after setting all properties.
function Length_Frame_CreateFcn(hObject, eventdata, handles)

% hObject handle to Length_Frame (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called
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OLOKANPOUEVOC KOOTKOG TOV TPOYPOULOTOS Y10 TO TEAMKA OTOTEAEGLOTOL.

%% Part 1 - The construction of AGDI
agdi = zeros(86, 11, 160, 90);

folder = uigetdir();
persons = dir(folder);
for iPerson = 3:length(persons)
angles = dir(fullfile(folder, persons(iPerson).name, 'nm-01"));
for iAngle = 3:length(angles)
filename = fullfile(folder, persons(iPerson).name, 'nm-01', angles(iAngle).name);

% store AGDI for each person and angle
agdi(iPerson-2, iAngle-2, :, :) = reshape(AGDI(filename), 1, 1, 160, 90);
end
end

save('agdi.mat', '‘agdi");
% clear filename iAngle iPerson

%% Part 2 - Feature Extraction

m_agdi = reshape(mean(agdi, 1), 11, 160, 90); % mean AGDI for each angle
Ct=cell(11, 1);
for iAngle = 1:11
for iPerson = 1:86
% diff = G - E(G) from eq(7)

diff = reshape(agdi(iPerson, iAngle, :, :), 160, 90) - reshape(m_agdi(iAngle, :, :), 160, 90);

if (all(size(Ct{iAngle}) == [0 0]))
Ct{iAngle} = diff' * diff;
else
Ct{iAngle} = Ct{iAngle} + diff' * diff;
end
end
end
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k = 20;
features = cell(86, 11);
foriAngle = 1:11
for iPerson = 1:86
% store features for each person and each angle
features{iPerson, iAngle} = feature_extraction(reshape(agdi(iPerson, iAngle, :, :), [160
90]), Ct{iAngle}, k);
end
end

% clear iPerson iAngle diff

%% Part 3 - Identification
score = zeros(11, 1);

persons = dir(folder);
for iPerson = 3:length(persons)
angles = dir(fullfile(folder, persons(iPerson).name, 'nm-02"));
for iAngle = 3:length(angles)
% Extract features for each person and each angle from test set
filename = fullfile(folder, persons(iPerson).name, 'nm-02', angles(iAngle).name);
agdi = AGDI(filename);
Y = feature_extraction(agdi, Ct{iAngle-2}, k);

% Get the distances from the features of all person on this angle
% from train set
d =100 * ones(86, 1);
for jPerson = 1:86
d(jPerson) = dist(Y, features{jPerson, iAngle-2});
end

% Match is the person with the closer distance
[~, match] = min(d);

% If the match person is the original person -> success (+1)
if (match == iPerson-2)
score(iAngle-2) = score(iAngle-2) + 1;
end
end
end

angle =0 18 36 54 72 90 108 126 144 162 180];
score = score / 86 * 100;
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table(angle, score)

% clear persons angles iPerson iAngle filename folder jPerson

function adgi = AGDI(dirname)
% AGDI - Returns the Average Gait Differential Image of the images
% contained in the folder dirname

filenames = dir(dirname);
frames = cell(length(filenames)-2, 1);
centroids = cell(length(filenames)-2, 1);

% Traverse frames of person's gait
for i = 3:length(filenames)
% Load BW image
img = logical(imread(fullfile(dirname, filenames(i).name)));

% Crop black background
bb = regionprops(img, '‘BoundingBox’);
img = imcrop(img, bb(end).BoundingBox);

% Resize
img = imresize(img, [160, 90], ‘bicubic’);

% Centroid
centroid = regionprops(img, ‘Centroid’);

frames{i-2} = img;
centroids{i-2} = centroid.Centroid,

end

dgi = cell(length(filenames)-3, 1);

adgi = zeros(160, 90);

for i = 1:length(filenames)-3
dgi{i} = DGI(frames{i}, frames{i+1}, centroids{i}, centroids{i+1}); % compute DGI
dgi{i} = imresize(dgi{i}, [160 90], 'bicubic’); % resize to 160x90
adgi = adgi + dgi{i};

end



adgi = adgi / (length(filenames)-3);

end

function difference = DGI(img1l, img2, centroidl, centroid2)
% DGI - Finds the Differential Gait Image

assert(all(size(imgl) == size(img2)));

% How much each image should be padded to perform alignment in the centroid
pad = double(int8(abs(centroidl - centroid2)));

% Pad images so the centroids get aligned
if centroid1(1) < centroid2(1)
imgl = padarray(imgl, [pad(1) 0], ‘post’);
img2 = padarray(img2, [pad(1) 0], ‘pre’);
else
imgl = padarray(imgl, [pad(1) 0], ‘pre’);
img2 = padarray(img2, [pad(1) 0], ‘post’);
end

if centroid1(2) < centroid2(2)
imgl = padarray(img1, [0 pad(2)], ‘post');
img2 = padarray(img2, [0 pad(2)], ‘pre’);
else
imgl = padarray(imgl, [0 pad(2)], ‘pre’);
img2 = padarray(img2, [0 pad(2)], ‘post’);
end

% Differential Gait Image
difference = abs(imgl - img2);

end

function Y = feature_extraction(adgi, Ct, d)
% FEATURE_EXTRACTION extracts d features from the ADGI given the image
% covariance matrix Ct

% Extract d largest eigenvectors
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[W, ~] = eig(Ct);
W = W(;, end-d+1:end);

Y =adgi *W; % Yk =GWk fork =1, 2, ..., d (in matrix form)

end

function d = dist(Y1, Y2)
% Computes the distance of 2 features matrices

d=0;

for i = 1:size(Y1, 2)
d=d+norm(Y1(, i) -Y2(,i);

end

end

function agdi = reconstruction(Y, Ct)
% RECONSTRUCTION - Reconstructs the ADGI image given its features Y, and
% the image covariance matrix Ct

% Find feature dimentionality
d =size(Y, 2);

% Extract d largest eigenvectors
[W, ~] = eig(CY);
W =W(:, end-d+1:end);

% adgi = sum(Yk*WKk’) as in equation (17)
agdi = zeros(160, 90);

fori=1d

agdi = agdi + Y(:, i) * W(;, i)
end
end
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