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T LiranS Introduction

A bhe prosond e{m@a tocognibiion and é&mﬁjmﬁen loctnelogios mo ono eef Btho mest impetlond Goehnelegios used o onsute smm’b@ in & mf@@ 65 industiios, suef, as bordor
sorvices, pelice, mnd WLMZU/@ &vﬁw&mo

“bhe west commen wrons eac G)Cw@@ é&m@m{a@n Toetnelegios appliance ane Fho §6€€6wmg)g aceoss conlrel - %nj&zwgﬂﬁw %f w porsen’s i&mﬁ@ by & G)Cwew( images; é&mzz‘aéfm%‘aen
eeff winfied) porsens — porsen é&@ﬂﬁj&@@(ﬁbn using surveillmee eamonas in noal fime, gl llsws fo Zué@fq@ neulnalize gugyw(’fg wnd increases The lovel ej Q@@?A/Zf/@ in publie plrcos;
etiminal inveshigrbions - @enj&m@%&en 6(5 Tho suspoct’s L&mﬁ@ b The seone 65 Bte erime based on The image Gj%ewg surveillameo camonns.

Conslnd imprevomont of faco idonfificstion foetnelogios allows fo uso Thom en an ovon langon sealo and tn mete complox eondifiions. dn The Julune, sueh foehnelogios 7y bo
implomented in wmaned sorisl vohielos eﬁ‘f spocial eporadiions G)Ce;z@@g 56/6 perimdlion preboction, infolligoneo grliheting, md toseue missions.

“bhe use 65 such foetpelogios in sonsilive anoss, whete ineotrtoch é&mﬁjl:@w%@n eon load fe émagmmb@ consoquonces, such s fw(gau%v%ew( dampago, w;zen&jj’ﬂ conviclion, of

oven fumgon Qeallly, loads Te The need fo Lmpreve é&@nﬁéfé@&%f@n K@@’}me(%wg in order o neduce The (Sofzeb&VbL&@ eeg é&mﬁﬁmgfen QNNBIS,
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Objective

@wzfm@, moesh wetks doveled fe The nosemnch 65 5@@& tecagnibion mnd i&mﬁﬁi%ﬁen loctnelogios use appronchos based on nounal nobwetiks.
HAeeording fo Tho nosulls 65 Toe Wf@ajgag 65 sovoral shdios companing %Cm% appreschos fo 5&@ tocegnifiion, i was e{m{a B0l doop convelulional nounal
nefwetks provide high seeuacy ej 5@@& tecogrilion by Coaming mone disetiminalive efmdﬁbng on lango dolaseds and, eu(f(gomgem Tt nocognilion 59%56’6"2”"@@
eomprned To tolislie, goomeliic, mnd loeal-Goxfune approsehos.

dHeworver, apprenchos bused, on noutal nohwetik melteds e %Kguﬁaem@ (g@xﬂo@ and whole fe @L@%@ wfapl bo The condifions 665 The noal werld,
whieh, ean ehange kwyi&gﬂ Bineo algotifiyms based on nowal nolwerfs toquine » lango ampeunl '@5 méﬁ%m&@ dala e{ez Training and ane alse oxponsive bo wmpinfain,
most developors ano wable fo iubd%% wdapl suet, algeribtms Yo o 5@5;%@% condiliions 65 Te neal wenld,

An allornalive Jo apprenchos fo egm toceguiliion and a&m@cm@n based on nownal nofwstiks ean bo a boeal-Joxfute appronch, which, is ehpmachonized
by suef; adymfages as figh @ﬁmme@?ﬂ eeg W@gﬁg Gime and rocognibion spoed.

RS provieus wotk Ghore was e‘fmﬁ@zj propesed o porson L&m(ﬁjé@mﬁen ch(f@/mzwgien @cﬁne&é@, based, en an algonibiyn conliaining loeal-Toxfure
deseriplots. “Bhe putpese G’éf This papor ts bo g&‘u@ Tho propesed Ly@%wm@n %@ﬁnefe% wnd_ compare o rosulls 65 Tt algonibivm, m&wg% in ilis basis, wilh

1o fnewon nesulls 65 Mé@/z%ﬁwg@ based on noural nelwerks 1l wore 531109@1%& in Bhe reviewed (ileralune.
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C(;ﬁ@ @%%%ﬁ% on The basis 65 which The 5%65069@& Lnegefcngwgi@n @@‘}me&% 65 person é&@ﬂﬁiﬁi@%ﬁ@w is bué%: conbains suel, melheds 6(5 The lecal-Toxtune
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Proposed Approach Ky

CGW%@ 507565069@& Mé@)&bﬁm consishs 65 The 5@(56106% 953@@92

1. Leealizalion %C w 5@1&96%’@ (S&v@@ in e sz&vé@a e 5%59, The wgwgﬁe(ﬂ 6‘5 J&@@fﬁﬁ%@ 6@@6@@ in ng&vé@s is used - w @&v@gééfi@/z based on d‘éMv/z jw@/z@sa Hos & nosulll 65 fwméné Q‘fmﬁmw e&; s il is 53699Lb€@ o oblain The

limil voluo 9@3 wnd The value ee‘f @ewg(gomwb[fb@ wedule (% 8%&0(@ e(wggée‘fégfz ean oo Qosenibed as j@((@ug:

ML

f,_‘"'( mm& %ﬁ/ Teon MQ h@

l“,

2. @%6@@9@%& 65 an mhge @enﬁmmqg 6%@ w efw@@ béj Yaber, waveled Tnom

O

whete 9()67 5\) is w @6;4]&)(@)6 sine wave, o cannion, md U.)T(x, &3 is o QP ?gwuggmn 5m@@%n, o1 mw@&s&@ ‘574%6@?6%9

G R T <P fdoty

@5%@@ (1@8\%@@ (SOJCGYE@JZ om @(ﬁb@b@nﬁ w@j T bellon Jesenibe loeal and Q@(@ba( (gmm/mg, The Méez%ﬁv@ uses w 6%@%@%’30&95@%% few 5%6@3@667:6% 65 oact, lovel ej The Lyrgwé@ Wgw?ﬁzéx:

3. 5)6575@667%5 gﬁ@ YM%L@/C 65 W%@ 5%@%@9» C(;h@ Wg%‘}p&g 6(5 m’w (6@[-%2)6%’6@ W(SO |1 Mq@& s w /wgu%Lg 65 ?MD@/{ wm@fﬁ @mg':f@/mg é%@@@@gmé é‘%@@ n enm&mm@beymf

whete (x,g)n ML(Q (x,&)@ Me 5%@ vilues 65 5%@ emﬁaf @(myszf &WLJ{ ils 6nw~(QLyrZ@anbnM n@l‘éﬁb@/z&
C@%@ @H@iéf vrzd@p& is w(%ﬂféwf{ T wwm@ﬁﬁm%%wd szw&w Te oexlnach ng@(g@ QW‘}L&V(SO.@ jw@/zwa C(c;‘}w numoer 65 @@@9 65 szwog@ 6\9@3@@% K%M hove on oniendalion w%ﬁ w eonlbnin nonge is %@M@Qm@& bclj e inbenval

ng%)m gﬁ@ ﬁb@@%@gzm CGW?L@ éfmﬂbmﬁ Ls M@u(a@/& b& 5%95L @6VLV6(?A5L6VL jb%éfzmé g 6VL@~«QM @VLS“L@’M( h@%bz@%ﬁzﬁl LQ@/&@%/ J&@/zwﬁvﬁ\@ Vrgw@%@ C(;w’/’w %@Ql«%ﬁé mfu@ is @L@ Sum 65 W‘QWCMK (gJLXJ@(Q, %fﬁbné

- IM AA
infe aceeund Ihe w@b{g\‘&[ 65 The wgé@%:

A D00 = DO D) DA DO R0 = DO 0, DEDE = BN 0.




Experimental Research Sy

gx&)@/zwm@% fesemeh wos %n&u(‘:ﬁmfl in orden To @9%\9(5@& fﬁ}w @ﬁéﬁé@n% 65 Zﬁw 53/6653690& Mg@%&(ﬁm on Lyrgwcgw wu@g \UAISITS éomma%/zg oand To %vq(g)m@ i Wb?ﬁ% fﬁ}w nzegff cenmpen

Mé@@(ﬁy@g based on nownal nelwerks.
@wzéncg The @X(SDMIMM% Thene was used o dalasel 65 egwe@ Lmages Gw(sofﬁfmﬂ 5"6"2 (Qéeg@/zmﬁ Jislomeos and mcg@g ot View 65 The eomeonn on Bhe Qu\%)a@(fv? willl, vonious fond 5369('/672%9 (e
Q?A%\@@K lecks JM@G@@ infle The componn, The camorn is 53&%‘1@(2 aoeve The Q?A%@@K s fead, on The Qu%@df leck ol &l&g@/z@nﬁ n@nﬁixmﬁ yd%@), willy, ehanges in (%hﬁng, 5”@5”‘( oxpreossions (ungwgi&iné o1

smiling, closed ot open %@Q and in e presence 65 semje 5@6@ dolails (suet, as éfwgg@@)a Dikasel was egeﬂmadl (S}zewz 136 images 6(5 40O individuals,
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Conclusion

“bhis paper is doveled To Tho nosomeh ej The mjemwﬁm ?@dm@(@% eeg porsen L&mﬁe{mﬁm by jm image, Bhe basis 65 whieh is an algeriblyy conbaining bho molheds e@f The local-Toxture
appreach, wikh Tho putpese ej oslablisting ils @Q{gmme@@ in companison will algeniliyms based, en nownal nofwerfs.

Poased on The rosulls ej o oxpornimental nosomnet, (Soa/zje/zwg@& on 186 images eelf %0 individuals willh, varinfions in Fho posifion 6@&1 Toe gub@@)@eﬁg toad nelalive Be Ehe eamponn, il was oslablished
1ol The prepesed wlgenibtyn is more nosistand fo sueh rocognilion and é&mﬁijﬂ@m@en eondiflions. On imagos whote Tho sm%;wff lecks &sz@ inllo Bhe camponn, The i&mgiji@w%@n seeutrcy Gj The prepesed
ilgotibim is 18. 7% highet Thom Lok eeg Bt nownal notwetih based algerilim, wnd on images whote The gub@@)@e@“ is losking down - on 16.20)%.

Puring The mm@gés ej The nesullls eolained mj@fz conduching The @xya/zéwgm% on Iho images 65 o 53@}5%(% 0idden j&v@@, i was ostablished Thol The algeribiyn based en leeal-foxtute melieds is
mote tosishml bo The condiliion ej tocognibiion and] é&m&j&@mﬁm, when The jw@mw ee‘f The fummn jm@@ e nel ju(@ visible, “he L&mﬁjmﬁm seciacy eeg Toe prepesed wlgoribtyn on 10.9-27.9% highot
Tt The secuacy ej nowal nelwenk algoribiyms. AL The some bime, the éowem@?v v eeg neduclion in é&mﬁe&’m‘%@n sceusey ‘56/‘5 The prepesed lgonilitm is 12.6)%, while j@/z algoribtyms based on nownal
nohetks - from 26.29% o #2.9%.

“Bhus, Lho wpin gewvﬁjb@ eonlnibulion ej This paper is Tte nesulls eaf eey@(gomwzzm W@gag, based en which il em o concluded Tl The @ﬁc@m% ej Bte resomnched algonilim, which conbains
boeal-foxtune doseriplors and wdorlios in Tho basis 6‘5 The potson a&@n@mﬁm mjemmen %@me(e%, oxeoeds The chécéme@ﬂ ee{ wlgonilityms Vased, on nownal notwetks wder Bhe eondifions 65 é@ﬁmmﬁ

5369%56%9 6‘5 (ﬁw QM%M s foad and (?szﬁa[ VLQIZ\OL(L@ 6(5 jwew{ e‘f@w@flw in @L@ éwzwec)@a
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