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ABSTRACT

In the South of Thailand, the checkpoints for people verification are
necessary procedures for the security management of risk zones, such as
official buildings in the conflict area. This thesis proposes an automatic checkpoint
system that can identify and verify persons by using information from ID cards and
face features. The methods of person’s information abstraction and verification are
introduced based on useful information such as ID number and name extracted from
official cards, and face image from videos. The proposed system shows promising

results and has a real huge impact to the local society.
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dielddundsesnuuaifagdindigszuy OCR  iiieviin1siddiidnys lnefineyiinis
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Seadruanuduldldaesiidnusiuwsunantsdosgn udrthumuinierUszdmvan
Tgniesmiell dliifarihadurelutundunmun
1.2.2 »AdeUszinnidnlunin
n1sananluntrlanarenndudiudrdglunisideonissiuneufinmesiudu
(Computer Vision) s1iisemesuiiiinsuenesognssniisaimaialug  fetuitesia

Useansamsaliaadunialutiunee wedalusiunisansrluntnluinisiuasunlaniy

01y efiresvuuiiannsnandlunimesay 4 duld fudihey 4 duasiorgidsuuvasly
wirlafnu BeldAnwenadefiidosderoluil

C. Hsieh, C. Hu wag C. Pan [5] iiausiBnisdansizsinisiiuyiisesuulumii
asmdml,l,wé’miuﬁﬁLﬁal,ﬁmﬂszfﬁw%mwmﬁﬁﬁ (A Simple Automatic Facial Aging/
Rejuvenating Synthesis Method) élauassuuiiannsaiuiunioduaszissesuulunii
(Reversible Human Facial Aging/Rejuvenating Synthesis System) Fadunisi Active
Shape Model (ASM) u1ld5aufiu Log-Gabor Wavelet %ﬂa’lu’liﬂﬂumiﬁumLLaziﬁh
{g9e1g (Dementia Elderly) duusnldomyailunisnsaduluntiuasld AsMm sy
wddyuulumi wdvhnsudusudlaleglnduluaumdnnisvesnisliulsaeuna
5U314 (Geometric  Invariance) s‘ﬁqﬁﬁaszazmwammaummsiuﬁgaaaqLLazszazmq
sgwrisayniuae udsintuinisidennimidinang (Target Image) Jusmilinmdady
AU q Werrufusuildlunismaaey (Test Image) angiutoya uazvinisiesesiiinuy
Tunii (Texture) we9Au 9 Yude Log-Gabor Wavelet iiofililasunisuendrudsznou
(Retrieve Decomposition) gaveviin1ss1ass (Simulate) lunthussyanaiu q Tuanin
orgfuanssiulnensmunudiuaunswesnsuendiulszney nadnildeanunlduanlsy

WiuIIsnivausluiaunsadiasssrsesvuluntinlaasgnauaiugn

Test Subject

AMnUsenaudl 1-5 mMsseugaddguuluniiilegiznig ASM
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AnUsgnaun 1-6 NaaWﬁf\nﬂﬂqsf\ﬂa'ﬁNTﬁaﬂLW@IﬂUﬂqigﬁﬂ

J.S Nayak, 4ag M. Indiramma [6] Iinauenisidnegreiiussansnmilngvaiely
mm&hwaﬂmq (Efficient Face Recognition with Compensation for Aging Variation) &
thiauensld PCA Aifidnwaziamzvesyanaifoduiuamsiiugiilunsandilunitll
Fuffuey Fuameuinunmazgnineennainawlunilslumsinaeuimunsnldly
ns§sndesnnuinunienildsunisinnsaiudrinduiuidldsueansznuainng
Wasuulawesengtesiigauazdugeiiamnuduendnvalvesusazyarasnniian wdain
finnmanudaleinuaius (Eigen Space) azgnadistusndmiunmusasyana amildluns
nagaUILYNIUGLAeN13ate (Projecting) aslululainuatleveudazninudiinnisAum
syugMaUUUYAda (Euclidean) fishilgaseuinausazamm deyanalvuldsszvinalosiianas
gnmeuinduyanaiiy oghdlsAnuiEtlumnuduataudilonuaeaslignasrstumdms

gansEndeuiauausazasaluvessazyanaiiu

Input the training o|  Extract Periocular
images "] Region of each image

A A

Construct the Eigen
space for each

Probe N Project to P
Image |  face space [®
Calculate the Recognized
Euclidian P Face Image
distance

AMNUsENOUN 1-7 §UN151NUTeINIT3dlag Self-PCA
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1.3.1. e deuasiaunssuunmgeuyanaiieanusaiunauly 1w

v 1 v Y

WISy @01in599 Tsaneuia vsassnaudlagliveyatnsusedndisiuiudeys

Tuninass

1.3.2. [i9a0nkUUALHAILNITNITIATIERANUIL DUAUYBILUNTN

[

1.4 YBULYANISIY

%
av A

1.4.1. ynadeillinufnsimundanasiuluniswseudisuluninvesyana (us

Junsidendanesiiufiumnzaunianiuszuu)

(% [
a v

1.4.2. sndfetuiegmeldnsnuaniiadorne 4 wu uas iunds lumbuasting
YUIUNGDY
1.4.3. aunsnadadoyalddwielud
1) wuUszdusznvu
2) gunnlunthase
3) sUnnuuTRsUsENUU
1.5 Usglonifianninazlésu
1.5.1. ssvuiimunduanasalituiinuss Sdelflumnssasuyanadnesnsy
Nufiene 9 14

1.5.2. szuuitiunduanunsaduduanududvesoyanigidroanunaunuiauls

Wnlduansiinu menisiwseuiieulunildegnsgndes
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2.1 Unsuszvrvunuvaunyseasd [7]
Unsuszdiussanvuwuvaiuntszadlafinnsduldaununt 2548 Wusuun
< = Y < L a L3 ST a !
Juenanssuns weldiduvdngiulunisuannu figaduarduduyanalunisinmesivnig
N132e3UUINMIVIealaAn1stuaIua1e 9 3nnignuYessy swnsldlsenaunsingsia
A9 o idiRnssy w8 Fenneludnsazdiuiiudoya (EEPROM) wuin 80 Kbytes U359
Toyaveamilsnuiie q 8n 5 viheanlaun nsunisunases  drlnnunanyseiuguam
WASYIR BIANTTANATIZINIMINIUAN TeyavewthisUnynisiaidises ddnauasygia
nsinens Jeyanuguiusngeguutnsusvrivuvesinedseneuluiie ¥e ana Tu/iew/
Uiin Negaumzioutiu gudevesetns Tu/inew//Meentng Tu/hew/Uiivuneny
23 P a ¢ A ! 23 A a e X ' IS)
n3Uiden maun anefiuinie (udiuvesniuiden eaun angiiusiililevregngluiinuy
Un3) uastavUszdnmussnaud v 13 win  Jawsagndndannuvuneiiadunisuus
Uszmvulvidaau
v = O
wany 1 vnneas Usstanyaaa Lveuun 8 Ussian
Uszuandl 1 Ao wniiindesusdud 1 unsiaw 2527
Uszuandl 2 Ao wnUszinnil 1 iuduinfuimuanainiglu 15 Ju ndeiuia
Uszandl 3 fe aulvevieausiisinindluddgusediiauniewn uaviveegly
nziloutunowiun 31 wguaiay 2527

[ Y

Uszinnil 4 A AulnevseaueIniiludAguseiiiausewn wiliiveeagly

o

neifouthureutuil 31 weuanay 2527

Uszianil 5 e auiilasueuiRliiivesglunsifouthunsdandise

Uszianil 6 A Aufnendoeglulneudlildfidqmalne 1wy v vsevisend
fnegdansn

Uselandl 7 Ao ynsvasyrraUssnni 6 Minlulneg

[ o

Useinnil 8 fie Auswiniilesegsgniewungvune lasuludAyussidiau

o

agennselasumswlaadudaaidlne

'
P

PANT 2-3 YUNBD9 FININND

eCe_



VdnT 4-5 mneds wardesuasludaiatiy

a7 6-10 mneds lavusgddnlunsiouthuiiudazivavidesinesenls

wdnil 11-12 mnefls Suiivesyaraiidndiuinduauivilalunduremanalssaniy
wdndl 13 \Judiaranaaeueiugniosvesiania 12 fausn (Check Digit) Taganansamld
NauNF7 (2-1)

12
n =11—[(Z(nixwi)]%llJ (2-1)

i=1

a & o A
We A van
n Ao favsausyangiussanvulunana i

1%
1 o

w. fe andvdnusgaian Inenleain w =14—i

b

n,  #e faudndl 13 lusiaussdmiussnvudadinininsaaeuanugnies
YAV 12 fausn (mnAannni 9 e mdnmmioe)

F108199U 1avUTEsRIUTEUITY 1-2385-67890-12-9-X Wit 12 wdnuwsnun
Aunaseaun1s (2-1) agldidu (1%13) + (2612) + (3*11) + (4%10) + (5%9) + (6*8) + (7*7)
+ (8%6) + (9%5) + (0%4) + (1%3) + (2*2) = 352
Modulation 11: 352%11 =0
11- Modulation: 11-0=11 (Henndnwnie)

AIUUNANT 13 TAWIIAU 1

| |
| 8.6 Y. ,

N

@11nim)ﬁﬂ1ﬂ13619‘l"]ﬂi=f1!u Thai National ID Card
wwlazd sz

Identification Nember
Sonnuana
Name

Last name

5.4 3. ;
- o
nAIUN
Date of Binth

nag dw

o vumled X o W
uepnng Fullsnuaey

¥ o
WMUNTHENUAT
4 Date plaspe Date of Bxpiey (nvrinufiive)

. ——— U T inaueantng
L gumlsdmuinmiieainum

FNUNUIE NI URATRALYIIRTI9dBU

ANUTENOUN 2-1 TA59919URSUSEAUSLvUUNUS L AIARIUTATI



10

sWanHan \

Vrzmetno

siferfiuing

THAILAND

. J
L 539/

—&ydnualnsraaeulng

ANUTENOUN 2-2 TA599719U0R5US 891U Te N YUDLUNUSLAIAAI UMY

DFTF Tdaaa 20l

!}I‘ﬂhtli'la'lﬂ‘l;ﬁ“ Thai National [D Card
mwmmeih 3 G506 00365 14 9

[ -
farwnans Wl MIBILNT w

Mame Miss Kronghaew Wrzimalee
Lams mame  SSWngDUL } —--—-—.
daiud 16 WA 2506 " —
Daw of s 16 May. 1563 -
Gy 3758 g Y wrsele e :

IP<THA3I6506003651499<BANGKOK

: - - <630516F140515BTHA<T 03 <<
| B o - e - <<<PKRONGKAEW<<SAENGPUT I
T g
St s :‘:7-:: L DANDISS

AMNUTENBUTN 2-3 UnsUSEI9UTE 1B UUNUS LA UNTNLALIE [7]

2.2 Unsaygndusasuuaiunyszasd [8]

dlonansd 2550 wnensumsvudsnsunlgisudavilutudwuulng %agﬂuwﬁ
Wasuwdasluanipunaisogns ﬁmﬁuﬂ’mwmﬁaﬂﬁuammmégﬂﬁmﬁﬁau”amaaﬂ’m loedl
mMsdaiumuasgIudnsesiniefion  (SO-7811)  figUievesfievnsfinsiasuuing
Tnonss s mUseneudl 2-4 way 2-5 (gﬂﬂﬂwa’]ﬂﬁﬂﬁfﬂmuwdqﬂqqmwumumﬁuﬁ' 2
NFUNTITVUAININUN : http://skp2.dlt.go.th/lic/lic.html) éhaLmﬁ%%’u%ﬁﬂmmmgﬂmﬁ
snldvannvanemniy desnideyaeguutnauiy  fudiasddesnitinsuszenou
wnfmy snlutudanunsalduanmuldideuwitnsussnadldas  iesanniduenans
wansnuiianlilaemisssniswuientu wasdosinuipulutuiveasfivmunstings
UnsUszanwn  ybleululdauinsusensuninniy  wemewmalulagsyuuaseungluy
gty msldteyatevieiaruszddiamsailududelugudeyaldlion Taeteyaid

1 1 @ o A o w dl' [ LY P ) a (Y
agummmmmaﬂmaﬂwwﬂa WUUTEANIUITEITU TINIWIDINEG Y FUADUUNA ALY

unBIE
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11951 43(4) Tuengyndusodl 10 ¥ila fie

1) lueyamdiusnsuddinynna sasudaudodiuyana viesadnseusunidangn
2) lusugndusaeguddiuyang

3) luaygndusaeudaudediuynng

4) TuoyndusneUAaIs 0

5) luaugndusneuiaaeasn sy

6) lusugndusadnseueuns

7) luaugndusaunauy

8) luaugndusaunsnines

9) Tueygedusaviinduuenan 1 - 8

10) luanantusnseninaUsewmed msusagudaIuyARavs oI INTEUEURS

Tueugndusonueiiad 1 Iddwiudusasuduinistidnamelunsdidduilug
wldiane Tuengadusanusting 2 Tddmiudusasudusnislnanlame Tueuginduse
muviled ¢ Tddmsudusasuduinisuagldunulueygindusaniusiinf 2 1osae was

Tuayaedusanusiai 5 ldunuluougndusamuetind 3 1o uenuuldunuiulils

) Hologram :
| nmaziauuas dasiunisanunias
1

4

dszmalng
wmn of Thailand

lueynnediuan Driving Licenss

adu win  INDUARINYARR
o, ST ww:lnt:n‘J

dadud 23 unTiRn 2525

wTE T 3 470] 00105 93 0
issus Gate 18 October 2006 E4bie Dato 4
Nams Ms. Semsri  Suksabaijai

aNENEaIe
.

T Suivinluayge

AUsENaUR 2-4 awanuvthvedlueyyndusaluuaunUseasn (8]
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Wy v 10 - 3)

i‘l’a'i'\ﬁ'ﬂn‘?ﬂﬁmeshiciion of use -—.
- uwuwA 1 avdadlidnsnsdalng ! SR

- dulAlamzsonunmanzideou nn 0000

sntuRdIULARG/Private Car

o ﬂpuﬂl
wenziiiof Authorize ‘ﬁ‘w o=

AMlsEnaun 2-5 aniunasvedlusugIntusakuusiunUTEaIA (8]

2.3 nszUrUNIATIaTUIRgiaule (Object Detection)

2.3.1 Haar Wavelet

Wavelet  Transforms 1Jumdlnmansa nsun1sIaseRanwasuesdgIueniy
Frananazanuifaulald dnvuzvssraunuuidriinisuasunlasegseiies 10y

6

Asymmetric wazdAnafeuferniugiinlnagud

AATAAT . &

Sine Wave Wavelet (db10)

AMNUSENBUN 2-6 anuULYad Sine wave wag Wavelet

Haar Wavelet 1Tu Wavelet ﬁu;ﬂ;m fadnwuzidu Discrete Function 1ag Wavelet

[

wUURIvenaefs lulianusawiiaavasileantdy
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i.j T T T T [ T T T T T T T T T [ T T T T
i i ]
= ?—ﬁ) -
: ! ! ]
05 ! ' -
L | | ]
B ! | ]
00 b————O— ! aCh, Ry
C | ! ]
C : | \ i
05 : i ! -
- | | | 4
L | -
C | | ' ]
o | ghi-ne st s.n. i —
= | -
= | -
|
2 I fny e e e e s 1

AMNUTTNBUTN 2-7 anwaleYad Haar wavelet

2.3.2 AuansaauLUUaslaN (Haar-Like feature) [91[10]

Anudnwassusuueiladt gniiausafausnlae Viola uazane uwialdgnitaundalng
Rainer wawAniy AANWAILLAY (Feature) axUsenoulufedvdon 2-3 Gu @duardn) 7
ogAntunarannsaasundasuauaziuntanielunwls Tnsrvosmudnvasziduiie

AUBANFNTENINNATINVDIANYREN S T UNUTEY AL F

1. Edge features

1 =}

(a) (b) (c) (d)

2. Line features E i
€ (d)y (&) {:} 1_u!1 th:

(a) (b)
3. Center-surround features

D

AnUsenaud 2-8 Audnyasauluueslavnlddmiunisnsisdudnyaluiuusing 9

NSAINAIYBIAAEN YzAuTL Tvann1sAUIMLULBUNTa (Integral Image) @4
ilinsiwainuanvuzauiuilisuan lnenisduiuninuuduiiniaiisuns

(x,¥) a9 Aenasinvasalunn q eduludwinumus (x,y) W 9
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ii(x,y): z i(x,y) (2-2)

X<x,y'<y

F9 di(x, y) A9 NIAMIUIUAINKUUBLANTS wag i(x,y) A A wauatu lagldisnns

s EINT (2-3) waz (2-4)
s(x,y):s(x,y—l):i(x,y) (2-3)
i(x,y)=ii(x—1,)+s(x, ) (2-4)

g s(x,y) A9 AWaswwAIedazan @ s(x,—1)=0 uaz i(-1,y)

(mwﬂizﬂauﬁ 2-8)

8
6 11 4 10 21
7 8 9 11 14 20 11 25 45

(n) () (@)
AnUsENOUN 2-9 TaMsAIMNINLULBEnTa (n) awmaualtu i(x,y) (1) NaTIUARd

WAy (s(x,)) (A) HasIUANRRAELNY X (ii(x, y))

nslénsfurunmuuuduiiniarilvaiunsafuiumnasiugedsiuma
(x,») 1o 9 lalagldamunuseneds 4 Aunus msmﬁwasamgmﬁiuﬁwﬁau D @ansavile
Toelddumiedneds 4 duamis sumismvesnsmuinnnwuuduiindalusumiad 1 Ade
nasIAgeAluAaeL A Alusumad 2 fo A + B ludumiedl 3 fio A + C uagsumisd

479 A+ B+ C+ D awariugndludmasy D Ao 4 - 3 - 2 + 1 (MwUsznoudl 2-10)

v & v v i ] =~ & dAd A 2 A a o o v
ANUUNINBDINTTNINAA WNUBIATNATINYAFVDINUNEL AN 2 TUNRYRANU ﬁ?ﬂ?iﬂ%?téﬁ@ﬁi“ﬂ

AUaene8e 6 A Toiuniadneds 8 dunidsdmsuiunavaey 3 Juneginiu wag

Tunied198e 9 sumbsdwsuiunavae 4 Juiegdniu
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ANUENOUN 2-10 NMSAUIUMINATINANAELWEEEY D

2.3.3 danasiiulunsiseuiiuuanyan (Adaboost Learning Algorithm)

WaNNsVeteAYaN (Adaboost) WunszuiumsmAEnyasAuniidnwuenlnalAe

o o Y = o o = Ao & ] |
LRSS LLANRINNUNTNUINVIYIUADIAN WS AD 3‘1.]“]/]1]']9]511114 9 V]ﬂust\]Uizﬂ@‘UQQﬂ’]EJIUﬂWW LA

Y
v

N R | ' = ' ° v g v o i o
amile 9 Nlifiingiausgaglunm lnedinsardmdnliaudnuazisiunn 9 dangluam
Auunnisaesuuiielimanvagvesingh “lv” war “lily” dnwaesing q Inszuiuns

il

>e

[

MUUANINEIDEN (X, 15w (X, ¥, ) J08T 3, =0,1 dmSunmdu 9 uazguniiingd

aulaagnudsiy
o ! goj CY a v 1 o (% d‘ A o
® MUUAATUINUNLIUAU W”Zz_ dusu y,=0,1 el m  uaz 1 ADTIUIUVDY
’ m
ANBY 9 LAz AUEIRU

o warr=1,..T

1) viandminliegluguuuuiiluussiingruieniu (Normalize)

t,i (2_5)

w, fio nMsianuasnuttazilu (Probability Distribution)

IHandukenIUsENaULUUDRY (Weak

ee

2) dwiuAvesudazauinuuy (f(x)) 3

Classifier : &, (x)) uaganuilawana (e,) Tuagiuafimingsld w,



O
otherwise
€= ‘h )’,‘

3) NN IANAN BAUTT A URANA e TIER

4) Ysumuuiin
L= .Rl-e;
Wt+1,l - Wt,L[))

lngiiA e; = 0 201 X; gnuenUsznnlaegnegnies

Et

flawutu e; = 1uae B, = -
t

° ‘Wﬂﬂsuumm‘uLLsmUssmmuammaquufﬁm,mi'a (Strong Classifier)

T 1 T
1 >2
;a,h, (x)2 2;05[’ o <lo 1

0 otherwise

(e} O (o] ‘
o o
Weak o T Weights
Classifier 1 T~~~ O Increased < O:\ ;
o O o Weak
© o o' Classifier 2
0
W:.:ak O O Final classifier is linear
Classifier 3 —_— 1 O
O combination of weak classifier

AMUTENBUN 2-11 MIVINNUYBIDAYAN

2.3.4 N15BENUITTANRUUAINUYY (Cascade Classifier)

16

(2-6)

(2-7)

(2-8)

(2-9)

mswenUszianuuuainudy Wunszuiunsessduingiiaulaniglunin lnasudu

nnsanduvesnmeaniduningss q (Sub  Image) waldnmeey o urazniwly

= = LY LY oA a 4 (Y ! Y P
Wiuiiguiunaanvaziuimanlalunssuiunsiseus lnenadnuuzauazgninlidy

o v o

! a o ) a U v ! o ! " (5%
AAUTU N NEDY ) ‘V]Qﬂ‘Ll’]l‘UL‘UiEJ‘ULWBUﬂU@maﬂHmzLﬂuiua’]@Uiﬂ 9 wamsradInldlaying

9
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Y

nrasaulafazgndniislilngldihunussuiieuluddudaly undhnmeee 9 Taanunsanu

Y
v '
°o v o a o

nmsiSeuiieuldnnardutuiazuaninainnmuuinasdudiuvesingiidsauls

q

Input Image

Strong Classifier 1
Strong Classifier 2
v

Strong Classifier 3

Y

Accepted Image Rejected Image

AMNUTENBUN 2-12 NSVNNUVDINITHENUIZLANBUUAIFUTU

2.4 NMSAURIVIUNTNABASUAUL (Canny) [11]
FupounisdumvaunmlagizvesauiiUszneusie 4 Junou Bufuainms USu
a3y (Smoothing) Saefnseanideu Werdadyaasuniu ndwiniuy WoUNUS
Susuntla MuaArwnLasienweunfieusd (Gradient) ManfildunAuinaives Non-
Maxima Suppression fusvuavennsiieusiievililaveufiuvnauasludunen gaving
T¥nsimungassdsassszdiu (Double Thresholding) ieszyrvesiiniwaiidu veuuay

1 N ! 1 gj IS a v &J
PeFendeveu lnglulsazduneuiisnvazidunninalull

2.4.1 msuSunwliiseu (Smoothing)
TUADULINANIAUMVOUTNYaNDT oLV ILAUTABIATnd Yy 1aisUNIU (Noise) 8an
AeusgIsn1sldmnseanleu awnsarwinlalagnisaeuzatu (Convolution) Menseu
< aq Ry s )= i = o 1% o
PUIALAN (Mask) A8 sladminsaanideu mindauianinewin avdnavinliandyeusuniu
Taunn drvuranseunianniiuluiinayinliwevdes § Mldudiusieazidenmely naves

ANARIUNSUSUN LA sUMEFINSaN U bAaIn @unis (2-10)

Sij=1ij*Gijo (2-10)
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e S B AINANEMEINIINTeY

'
a

Ii,j An NNNRDINITUIVOU

3

A Y 123

Gij Ao fnTeawuuinTEus (Gaussian)

o Ag ALJEUUNINTTIUVRINITNTEINY

2.4.2 A1udaufiAn1nsAeus (Gradient Calculation)

JURBY 71809 NTUIANYBUNTLABUATUTRANISUOIAY X LazuAY y LAZATNUAYUIN

§ o d"

VBIBYRUS SUAUNTIIVRY Px( ke Qy( ;) MUARUMIENNISA (2-11) uag (2-12)

Px . (Si,j+1 _Si,j +Si+1,j+1 _Si+1,j) (2-11)
(i) 2
(S, =S, +S, 0= Surjm)
_ i,j i+, i,j+1 i+1,j+1
(i,j) - 2 (2_12)

A 1 1

e Pi,j Ao AANANSlULAULLIUOY

Qi Ao AAusluknukIeUY

WeaNTY Adun1sulasguuuuain Rectangular Tidu Polar (Rectangular-To-

Polar Conversion) WaWIUUIALAL AN Gradient MUENNIST (2-13)

M; ; = /Pi?j + Qiz,j (2-13)

6= arctan% (2-14)
l’]

INANNTTIAUILALNTOMANNN 0 anbmilounuafmiklsluilendu tan™t(x, y)

2.4.3 n15v3aAliuIniiga (Non-maxima Suppression)
1Y Y aa = A& o v v I3 o v
NsAUMYEUNMmEISN1sveIwAutlgande luduvauvasnnlauunesluyniily
Ageanamziwasduiirmadeiunsifeudnisrumveuniniegldoyiussuduniiili
Igmauiiunaiiemilsfinega nmdilandinisvin Non-Maxima Suppression aglviandugudlu

nnynentiugaiiiu Local Maxima Point 33agdsnsefialy
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2.4.4 nMsnmuaansylaa (Thresholding)
WA mazRunsIIRdyaasunIulutunouwsnuanaL andlaeaddidy
Al 15 ¥ d' Y a (Y A [ = LY % I
vaunlldveununiaseusingegduiissaindygrusuniuniednuasvesinglunindu
& a da & = v & ~ Y I = v oya ° |
Nuhnlaeanenieilisvazideanieluinasiu weandgynisinaindsladnisimuaaite

wUstun 2 ede Hish Threshold (T1) waz Low Threshold (T2) Tnefiniwaiidlen winndd

o I

T1 azgnuiuilu ‘1 (Duiinwaiiluveu) uiddeendt T2 aggnuiulu 0 drueiiieg

Y Y

5211379A1 Threshold ivaesn1susuiliuen ‘0° w3 ‘1’ tuduegiviinaiiegsoud1anin

Ia A 1 1 a  a 1 a1 ' v [y 1a
wmﬂ‘wmLsaa‘magiaumwaawmwamﬂu%au (A1 > T1) AIWINNIT T2 kagUITUATNALLA

[ 1 ya 1@ (4 A < a ) £ 9 [
@Qﬂﬁ']’ﬂﬁ/illﬂ%ﬂu 1 LLﬁ%ﬂ@LUUﬁZJ']‘ZJﬂﬁ/iuQIUﬂWW“UE]U@?EJL“U‘Uﬂu

2.5 msmAnsylaalaganludfniedsnisuasles (Otsu) [12]
1 [y wa & ) 1 1 )
nsmAnnsvlealaednluifvedaaiulaldndnnisvesnisnseareaininuiiazidy
vosgalaunsuuudayanin neauyliinuanualunwanaunsaduunidiluaesnaia fe
C, bag C, Imaunuiineanidannudusesu 0 fa K 1y C, wageAn K+1 o9 L1y G ila L Ao
AIAMULTUEIAAVDININTEAUVIAMT (119 8 = 28 = 256) Faanany nmUsenaunt 2-13
fnandusnaianuiasidusiunieluvesudazaana a1uaunsh (2-15) uag (2-16) Wiean

P Tuwsazuviadnlawnsulaunainaunis (2-17)

K
i C C
u
2
5
W
i
L
TR
" | ||| I
I-I-I-III.IIIII T T T T T T T T T T |I| T T T T T T T T T T T T T IIIII
szAUATUEIT LM

AMNUSENBUN 2-13 NSWUIAANEMeAN K

P(k)o =Py + P+ P, + P (2-15)
P(k); = P41+ Pryo + Pryz + P, (2-16)
p == (2-17)

N
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de  P(k), Ao Armnuunanilusiuluaana C,

P(k); #e armnutavidusiulueana ¢,

n; Ao uuNnwanlulsazuisdalauns
N e Tuuinganmuatugunn
PNTUUNANRRY T

Av = Py + 2P,+3P;+4P, + .. +LP, (2-18)

PnwIMsdeu K wazinismuing e lilaagegaves y

(4v(P(k), - P(K),))
SEORC) o

A1 K icwandlann y gegnasilurmimiuildiduawnselaadugunimeu
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unN 3
N159DNLUULAZWAIUITZUU

sEUUYAnTIvdeuYAnaLiteantaednludAwuseanluassdiuldud n1snendeya
dauynAaa (Person Information Abstraction - PIA) FadudwiviminiaindeyaiieUeudn
d3vUU wazmInsvdeuteyadiuymna (Person Information Verification - PIV) &ududiu

A Y I 1% v & & 1% [
Gummsm’maawuaummLﬂuLmsuawaaga Tutumnouwes PIA UUUisﬂﬁ)U\lﬂﬂ’JHﬂ’]iﬂﬂ@l

v =

& @ S a o a = =
Poyadulsglovilunisssuiypraiiusnamadiuazeenvesusnunaula desenauly

Y

menaes CCTV d@aeiy Fanaeaiininazinisnsindudnsuazaindeyadulsznaulumeiay
Usgdniiuseynvunazdovesnelng waznassinnassiulddmiunisnsiadunarana

Tunthvesgiinaansan Fadeyamarszgniuiintilugutdeyauasiinsiduiylimesiadns

A v v PN

Uszywu dmsu PV dugnihanldietiuduiiuananesnainiiuiiunanaula deuneu

294 PIA aggnisentdiveaninluntuazdeyaiidrfydnase daantusausednsusssvy

szgnunntdlunmsduAuninluninlugiudeyaividaialimenunsmeuseandissigui

Y

willpuiu nasntulzaniunistuduyealaglinsissuieuluntdhsenindunthfanie

(% & o 2/ £ PN Y & =
MWVL@] 3 mmzuumivmuﬂugm%a&a AwUsgnaun 3-1 LLﬁﬂ\‘ﬂ‘ViL‘M‘uﬂ\‘lﬂWWi’JlI“UENiz‘U‘UT\m

U I va
FIIVADUDA LULR
T
9 1
NNV
PIA o
o— =]
- = £ eg
- =y o . o o o £ =
— anadoyatuinsilsz i R
Y 2 P D
3 2 a
D7 ) e
e s 3 9 9
. @ 2B gudeyaynaarii/esn
. o o 9 » = & eg
c—C =P asedusazadalunh > 2 2 2
=
-
]
NN
- o @ o Y k3 9
— salseddlsznvuindumdeyauazTumiiily
L - v v faglszie Y
T =P giadeyauuiianliziid Y
gudoya
7 [ e Ty Idinnngndoya
u o @ Y
asduuazanalumih S
a 9 A o Ao o
mySeudisnluminieimsgududiyana

ANUsENBUN 3-1 NIVINUTVBITEUUIARTIAARUYAAALIIDDNLALSRLULIA
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3.1 n1snendayadiuyanaa

nsaenteyadiuyanatdunszuiunsililiundadeyavesiiyana loud sia
Uszddszavu de  umanauaziielildunddumn a fgansiaaey Tunslildunds
TumihFsldimguiveselaviunuszgndlflunmsidusumdsadum slundhilduny
awgnvindvilifusialsedmlssrmuildinandnsiiunly ludnvenisiildudateya
Usgdrhnninstulsznouludeddunoundn 4 suldun nadenamiflilunisadndeya
MIAUMAUYeIlng n1sseulssinnvestnsuaznsulastoyanlidudisnys (OCR)
lufupoumadenamilldlumsatadoyaiigndszasdiiedoninmlmiiinua midfigaan
sunmludile (Video Frame Sequence) fhazthluldlutuneusisly lngldudnnisna
anyfgrudedtnsusngiunislunmagilidoyaidsauivesnminiaiudsuutasi
avtudlodfleusunmitunngameiunds Fdunsiitsnsuaanuiduldldinaianis
§329MBUYEININ (Edge Detection) wdwwhmstufinwafifuvouiiusinglu luduseu
yoamsfumiumisastrsniglunmiildsuideniditiy hinmediamsussinasuinedng
(Polygon  Approximation) 1nuszgndldiionymvesinsuarldldinaianslasuntas
yamd(Perspective Transformation) ienszymsvyuiazurunvesinslriegluvuiad
Wiy

3.1.1 nmadenawitldlunisaindaya

Tutuneunisdennmililunisatndeyadonuszasdifiodumadonamidamnm
Afgmanavunnluinlertefazi lUlflulunisafndeya daazgnuisesniduassdruden

&
U
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1) AMsasdauaNUalaglin1TnsMvaUAIEITNITLALL
Tunszuiumsiilunszuaunisusnildlunisidenaniiagyinisadiadeya Felunis

HENABYINN1SATIIIUNTINTRTAOU IngdsauyRgIuIamninisednsagiialdueu

a v IS

wnniaminduiofiundaiivsedrafondedntonisAonmiitionsaviinsiuasunas
yessydufinadiannmidusfungafiosogiaier Wosanudaslndinletdunmusnay
LﬁuﬁuwﬁaﬁaﬁuﬁamuﬁaLﬁaﬂmwmﬁﬂLﬁaL“f]‘tsﬁgﬂé’ﬂ%ﬂWﬁLU%ULﬁﬂummﬁﬁﬁjuﬁwﬁq
1§ iednuennndiinsnaiasuasnwitusfundufiesegiaion nsesaduveunming
FBasueuiltegninanuszgndld Tnodmualst 1, Wudduamiduludagtu was 1, 1Ju
B silgvinsiudenliduitunds Fsdeuavyhnswidureutiuazyinisulasnnly
Jusziurrim (Gray Scale) Aouudadsihnsmveusieiinsuauismandluaunisi (3-

1) wag (3-2) daanntuyinistuinanduduraunanus sakansluaunisi (3-3) wag (3-
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0) Fepdlauntuieluainudvesnn lnedmuals £, wag £, Wuainudalaainaw

Ly I 1 Aav v A ) & v
ﬂ’]W‘{j"ﬂ‘q‘U‘uLL@BLUUF’]’W’]’J’]QJQVIIW'U’mﬂ’]W‘VIL‘U‘L!‘W‘Lmaﬂ

—_

n—1 m—1

I(x,y)=K=*I = K(i,j)*I (x+i,y+)) (3-1)
i=0 j=0
. n—1 m—1
L (x,y)=K=*1,=>>"K(i,j)*I,(x+i,y+) (3-2)
i=0 j=0
n—1 m-1
Ji = I(x (3-3)
x=0 y=0
n—1 m-1
I, (x (3-4)
x=0 y=0

= ! A v Y
We I (x,y) Ao mwmwasmsmveuvesn nidagiuy
L(xy) Ao amagdu
KGj)  fe mihsawaudndnneuiadu

2 ! = q'
ft AD ANAIUDUBININNLIAN

F9 1" nlewuazidugunimun Binary Image) Feazgnitarsailuaensdife

v PN a W | a A g v 4 a o & N a A

013ANINT (x, ) TAwiiU 1 wanednduuinanduduveunsedndevireiduusiaund
‘:4' v a Aa ] Y] A a v a -1 PN

nsasunUasuessaufineailnua1eiuLin o Weneuiuiineaseu ¢ Feiiileesnag

<

Junsueniamsiinanudnsenisidsunuasesseauiineatuniglunin daunstignnin
4:1' a 1 [y} 1 < a 4:1' = d' a d%l :='= 1 I~ 1 4:1'
N (x,y) AAnvindu 0 wansanduusnanlddainudle o ey Ferunsslaaaziduai
MUUAINANUUTINTTITR IVl FIDIAIAILANNTERIN £, wag £, Nlaundaannniian
T mmaumi‘w (3-5) ag ane mamﬂmumimwmmmu m‘wﬂimauw 32 wansliLiuna
FuneuizlunislunisasisdeunTIetnsuaznmusenaud 3-3 lauandiiiuianssuiunis

MaulunsnsgeuANLdURIn N

fo—fi>T (3-5)
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MAD U TSNS U SLAIN
WIAAsuUS Fb (Ussvindl 4-5) uda
nswdas Fb Tadunnsgauenn
WNLALYININITANNIVBUAILITNIT
wauil (USSR 6-7) dnanntiuri
mstufinwaiiduveuianusly Fb
TUAUSlY fb (Ussviafl 8-13) waz
nsulanduiledisumiiodiou
Fusrurufinwanemuanielunm

(USSR 14) daanntuunaulusu

wisudaluidndlusunsy

minldlgnsuusnlivinnnssu
sl Afauds Fi (ussvin
7 16) wdwhmsudas Fi Thdu
ANTTAUVTINLALITINTAUN
Youmedansueaull  (UssViad
17-18)  §aandusiinisiy
fnwadiduvouranualy Fi U
dulsly fi (ussviafl 19-24) uas
Wnrsuvanduivesioudiile

rted” | L g uAUIIUIURNLYANINUA

[

Aelunn (UsSiag 25)  on
nuuIunaulusumlsudalun

dlusunsu aundnagsuisulila

1. START

2. DO

3. GET FRAME

a. IF FIRST FRAME THEN -
5. Fb = FRAME

6. CONVERT Fb TO GRAYSCALE

7. Fb=CANNY(Fb)

8. fb=0

9. FORi=1TOn

10. FORj=1TOm

11. fb = fb+ Fb(i,))
12. NEXT

13. NEXT

14.  fb=100%*(fb/nm)

15.  ENDIF —
16. Fi = FRAME —
17.  CONVERT Fi TO GRAYSCALE

18.  Fi=CANNY(Fi)

19. fi=0

20. FORi=1TOn

21. FORj=1TOm

22. fi = fi+ Fb(i,}j)

23. NEXT

24, NEXT

25.  fi=100(fi/n*m)

26. IF fb- fi >= T THEN “Card landing dete
27. ELSE  “No card landing”

28. ENDIF

29. UNTIL CAN NOT GET FRAME

30. END _

AMNUTENDUN 3-2 STaLTIEUYDIY"

UnaUluNIINTIVEDUNITINNTRS
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FUNSVINNY

SUSUAIN
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aadutlagiu (Fy) Aaduiiunds (F,)

WSHWSN?

\ 4 \ 4
wUasduninunism wlaaduninynim
\ 4 v
AUNVDUAILLAUT AUMUBUAILLAUT

A 4 \4
Wuinwadiduveu (f) A’II‘U WuRnwanduveu (f;)

Taifinsnatng gnsadng

5

ANAIIUD

\J~

ANUIENOUN 3-3 NTEUIUNITYINULAYTINYDITUADUNITATIVEDUNITINNUNS

| ) 1

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

arauinsy
AMNUSENDUN 3-4 AIAINUDLARLYINIANUDIIN LD



26

~ = v o I Y < = v oA o~
INANUSENBUN 3-4 WalavinnisasAmstlaallvinnu 1 azivaziulaindled
a al 4 1 ) v & d‘ d' 1 ] d! <@ 2
nsteuilewndssuuagyibiiunisiuisusamiennudluwiasydiana desmulei
X Ao =~ & a a Ao = Vo = ' 7 P
NUNFMADITUADUSUNTAIANUILINAIIANNSVLE ATINU18ANUINALRE1NULITINS
MIUATHAATU
2) N5USUBAISDAUNIANNSBLaalAg N LULR
A5LAlUSWASUTAINUAINNS0 I UNTNAE AU USULAIAINTUL T Lot UL D L
Lsunsuinanudangulunisldau annisihauluannzuasaziniuandisiuluisay
d‘ =l 1 1 & = d‘ o 1 QAI o v Qllo./ v d! 1 ngy a 1
anuNvIer1atIIa el sasumnaesvininsuteys Jedynmaliaiuiinass
N15UALULUAIIDITEAUAINULT UVDINNLYANIFUTILUUDUINLYIN MAFINARBANUIVDININ
My AetusruuIdduiesseadinsieudsuwuurisemanudndsulumatuienasli
syuudaanunsavinnuasiule
~ v o a = ' o o a | P ¥ a
Wialinsnsaaduiiauganguuazanunsadnnisiulymnnanunlutiey wade
a ﬁ-ldy v v U 1 PN 1 o a a A .
n13i3euiiundednludidlagn1smianadeseninnisandunisiaedidouly  (Running
Average with Selectivity) Fslsignunussendldlunisseumarudfiluiundanuaunisy

(3-6)

pe =afe+ (1 —a)pe_q

2 — 2 2
of = alfy —pe-)*+ (1 —a)oi, (3-6)
dl' A ! a 1 ‘:{'d’{ v
il Ag ARALYRIAIANIUDTUNAY
A J < Ly |
Ao AAasIluNITUSULAS
o A eenukdsusiuseminenuamdagiuiuanudiumd
= ] a = o v a
ft AD AIMIUDTOININ FIAUIlAAINENNITT (3-3)

[

NAUNITN (3-6) L11aTN152190R5AATUILYINTAAIAINULUSUTIUVDIAINUDUY
a P | A& a Vo a o a i
wWasuldunnuagdmnaanududiauinninawnselea T, auaunisi (3-7) WYNANAUI

TatinnsnaTnsAndu

fe —te-1 > Ty
where Ty = Koy_4 (3-7)
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1. DO

2. GET FRAME

3. CONVERT FRAME TO GRAYSCALE

a. Ft=CANNY(Frame)

5. ft=0

6. FORi=1TOn

7. FORj=1TOm

8. ft = ft+ Fi(i))

9. NEXT

10. NEXT

11. ft=100(ft/n*m)

12. Threshold = K*Sigma —

13 F fb-average >= Threshold THEN nrmseleani fb 91InAIAINY
14 “Card landing detected” A1952%1919 fb AU average AN
15. ELSE 1INAIANTFLIANNAANNIT (3-
16 “No card landing” | [ 7 waagindinisainsifediu

17. ENDIF

18. Sigma = alpha(fb-Average)A2 + (1-alpha)Sigma/2 A1 U uag 0
19. Average = alpha*fb + (1-alpha)Average } AwanNT57 (3-6)
20. UNTIL CAN NOT GET FRAME

21. END

ANUTENBUTN 3-5 SHANILYDITURBUNITATIVEBUNITINUAS e lgmnaile
= Sldgl’ U W wva
QRETRIVATIV S LEIING
INANUTLNBUN 3-5 ABoanasNUluNITUSULAINIBAUMAINSYLEalaeom LUsTR T
Feuluguvessiaiieudilaunanaunisn (3-6) uag (3-7) luussvinid Ft=CANNY(Frame) f
Ao I, (x, y) Neuna1nauni1sn (3-1) wazluussyiagn 5 auieussian 11 Afedunisn (3-3)

A @A 1
NIBAABNTITNIAN ft
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AIUYBIAINNA

- = W5Hlda

A:LUSY
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aruudsisnyasnud

arauLisy

AMNUSLNBUN 3-6 ANAMUDLAZAILNIH TR ULAREIINIA1VDR LD

INANUTENDUN 3-6 LA LPNAANSVDINITMANNTHLIAoN UTRNLAUIINFUNITN
(3-7) lnudn15A9IAISNAY py = 0 gy = 100 Ty = 0 uaze1 K = 1 daa1nduiilednin
Uoudngszuufaglinisusuunesasng 9 walaednludd lag 15 musnldar @ = 0.5 &

5 o % Idl

MM sUTuanasnegi 0.1

2819 l5AMIUNTLUIUNITNTINTUNITITRTALITV P UT U LA NN 521900
I3 1 d! = o Y v a [y} 1 v v &
Wudieszeziiainils 3 lndasluideddudsingedlunaiy 9 an dwwanslviuly
amUsenaudl 3-7 @) deainduniniiegasenansvzgnidentuldlunisadindoya

AN MUsENaUN 3-7 (FLnded)

Arusuliinte g

wsuidauiag m
wsuiigniuiden m
wialdlunisarindeya

amdseneui 3-7 madennmithluldlunisaindeya

3.1.2 msAumsunisrasiasuasn1mvgunnlviag lunuanse
lugunoulvihmihinlunisadntnsusedrdioenanamiilasuidenunaintunoui
wi e inaliannsuseanaguseing (Polygon Approximation) [13] andszendldlunism

muvdsvestnsuazinnisatadnsiueanatnamvaaintuiinisuyuninlinguunegly
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LInTaLagyinsUivrualegldmaiansdsuamames  ewioamdealiuing
Uszananatumeusely dslusunouiinteendudiuges 9 Feeluil
1) NMFAUMNIATAUIVDIUNT
Tuduneuvesnisfummuniwesdasmelunmitlésudenuwdadu tdiumaianis
Usganaiguiieing dedumssdsunislumsasiamduniadnsdeldvinisuiusuanim

Tiduunn 1440x1080 wazwlasnwlimduninunsneusieisnisvesloguasnaaintuyi

n1snduraUveIingaIeItnisvesuauidasinlilaveuvestnsiianeglunings

9

AMNUSENOUN 3-8

(n) (@) (A)

ANUTLNBUN 3-8 NaaNSIULAaZIUADUTUNISIASIUNISINALAUIVDITNS

Mnnmdszneud 3-8 uandlidufsmadnslunartumerlunsdunismdums
vosdnssnmusznaudl 3-80) unmiignidentunidielflunsafadeyaandunouron
wiidl nmuszneud 3-8) unisuvasnmliiunimaniddssyinliansoauiiunds
nazdsnamdousitng nwdszneud 3-8a) WumsmveuesmaINAMUTENOUR 3-8(%)
Fawtlildveunvesingiamuamelunm

fnanduldviinisssinaguieingitemyurestinsandngifiduauanndndy
yousnfigalusunmm Famsuszanugusieinglaldvdnnisuisnmisidnasiuidugiuges o

UNTENILANIUFOUTNENYANTEUIUNITLUIRININUTENBUN 3-9
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(n) (v)

Q)

AMUTENOUN 3-9 Lansisnsuszanuguieinglagdsnisuuanin

31NN MYUIENOUT 3-9 wanadsnisuszunaguinsinglaedsnisuvsnimeeniiuy
daugoy 9 lnevinmsudsnindszneud 3-9(n) ianasluiluaesdiu Tagldudnnisiiansan
enyadauuiudsivililaiduluaingengawasfediseeenieseningauInn g
oUTaeu (Epsilon) laaidunss ab Auanslidiuluninusznoud 3-9() udufivihnisén
wusluasausn antulunisuusassse o IWivauduneswnulaediteuluAnAn L& unin
nsuusrssalduiuarfosnsaindulduniafud@innmdsenoud 3-9(a) @udnuuiagei
A v & o S o B a Y ' oy v
dosfoidumimIngIn ab anluds c antwineluisey o aunseislidamnsanvadula 9 14
A Yy v Y v o s w N 24 & o a
nseenudeululauaidn auvneanlanadnsAenInUsEnaun 3-9(A) FITURBUAINNGIIN

Vianuaves Douglas Peucker laanslugunuuradlaniinniunimyusenaud 3-10
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10.
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12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
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FUNCTION DouglasPeucker(PointList[], epsilon)

// Find the point with the maximum distance

dmax =0

index = 0

end = length(PointList)
FORi=2TO(end-1)

NEXT

d = perpendicularDistance(PointList[il, Line(PointList[1],
PointList[end]))
IF (d > dmax ) THEN

index =i

dmax =d

ENDIF

// If max distance is greater than epsilon, recursively simplify

IF ( dmax > epsilon ) THEN

ELSE

ENDIF

// Recursive call

recResults1[] = DouglasPeucker(PointList[1...index], epsilon)
recResults2[] = DouglasPeucker(PointList[index...end], epsilon)
// Build the result list

ResultList[] = {recResults1[1...length(recResults1)-1],
recResults2[1...length(recResults2)]}

ResultList[] = {PointList[1], PointList[end]}

// Return the result

RETURN ResultList[]

END

AmUsEneaui 3-10 Wiaeuvestunaulunmiamyuvesdnslagisnisuszanagusng
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RAUAUNTT (3-8) wazimvuald G, Aenquuesganilssezinsiulsiiurunselea (u
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(%) Y
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Y

p. Megdntudunquaansluniwlsznouil 3-12

Y 9
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Y o ! ¢ ° v — = ¢ A
nnufwamAaguinatwes G, laefmueld ¢; uangudves G, lnefl

c¢; 4R Ci,Ca,Cs,...,Co $8@uN"57 3-9 vlrildldnadnsaianinusenoun 3-13

- X.
ci=L
Yj
- p. G,
Cj :—Z ! J (3'9)
n(G;)
dle ¢ Ao JaAudnaviterLaduves G,
p, Ao anTnves P Wieglu G,

AMUTENBUT 3-13 HAveINTTINgATIaglng 4 fudlgnismAade

a < Y1 o PN 1 Y v [y <
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Wealaemameanadeibiaiuseavitwiugefiediulunguliiviotevadliuddnunie

yoounlliduyuvesinsiuiased

Tudunauseuindudunsuvesnisavyaililiyuvesdnslaeldauyfigiuiinge

a & v - 1A o a = ! =i ' & v

finwaiduduveuiiog Usiayuresinsase o asilsvezisilnanimnaniiluiduveuves

Uns ananyRgiunanafedudslivinsinssegving d;, angaiade C; #ildainaunis

(3-9) ludsgagudnansvesdnsfaunudie C fiamnsomlianaunisi (3-10) Aauansliliy
a

ANNINUTENOUN 3-14(0) laeseee d,, mldanaunisi 3-11)  uagdlduiunsue
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wiazyuAInImUsENauil 3-14() waznmUsznaud 3-15 dulduandliiiufisnssuaunis

UTIMLARIWAANNTTN (3-8) Audeaun1sh (3-11) NlElunisvnyuvesdng
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C=41l (3-10)
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FUNCTION Grop average(PointList[])
Vector GrouplList
DO
Vector SetGroup
FORp=2TOn
distance= Euclidean(PointList[1], PointList[n])
IF Distance < 60 THEN
PUSH PointList[n] to SetGroup
ERASE PointList[n]
o /i q Tundadaly esan PointList
//mﬁaumwﬁaﬁawmmsau
ENDIF
NEXT
PUSH PointList[1] to SetGroup
ERASE PointList[1]
PUSH SetGroup TO GroupList
UNTIL length(PointList[])==0
Vector PointAverage
FOR i = 1 TO length(GroupList[])
FOR j = 1 TO length(GroupList[i])
average = average + GroupList[il[j]
NEXT
average = average /length(GroupList[i])
PUSH average TO PointAverage
NEXT
RETURN PointAverage(]
END

AmUsEnaun 3-15 saiieuvestuneulunismetadsgnusiauieginalaes
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vosthsuarnsadndeyaluldnu ludupoutdasldinedaniaudsunuaspmes Taeldqaiad

& LY o 4
fduyuvestnslaenvunly
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0=1{49.9,.9:-4,} (3-12)

Tnefiam O luaun1sil (3-12) fewwvwes C; #iflen D, gegndrfignidenunain
Fuaouiiiiun 33 Q0 sggniuldidugadidlunisadadnseenainain Faneuas
o A 3 o v Yo ! A Y o
andumsle g du Sndudesdlilinowingm ¢ leReyulavesdng Inenisivuanuneiay
Usgdngabiunnngaiiedly O tnedmualinineavysedyudasifulumunmdssnaud

3-16

P1 P3

Tasdszonvu/ludud

P2 P4

ANUENBUN 3-16 MIMUUAINEIAYUSEINRATDULAaTLY

nsimuaneaulsygaliuiandunansarhidlasdouluddeldamusiy
o imsi3esyaluin Q TasiSesangenia x deelumeannn

o FonyaguinhnaesiduinadilaeFesangeaiifen y sntureu

o Fonyagudshnmadssdiiuinadilnetesnngedidan y infuron

o hmsinszozangaiviiludgaiasinazanminsyeevialamtosniinils

Tasdlvivinnsadusuniai y unnfianiuan y desiian
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AUTENBUN 3-17 HANSIVUAINEEUUTEINAUBILARLYY

dnantuldnuaudfvesmetiamsivasunlasuueunidlumsaindnseanainam
maun1sn (3-13) Jaduwamvsniifigauantflunismyu (Rotation) n1sideu (Translation)
LarnN1S8an3evee (Scaling) Feanunsadeuluilaiduaunisi (3-16) Fsn15nseindanann

< o LY 4 [ a 0w O a [
LUUﬂWﬁ‘VFHULLa%‘Uﬁ‘Usﬂu’]@‘U@QUmﬁiﬂE]QIUGUUWWVILV]']ﬂUﬂ']EJIUﬂi\TL@EJ'] paanslunindsznay

7l 3-18
hy, h h | x
=\h, h, hi|y (3-13)
z he h, 11
Lﬁl@
NEE I
z
_x(') ] _xo o 10 0 0 —xx, XV, ] [, |
J/(') 0 0 0 x, y, 1 _y(l)xo y(l)yo h
X, xx y 1L 0 0 0 -xx xy |lh
y.; _ 0 0 0 x y 1 _y'llxl yllly1 hy (3-14)
X, x, »» 1 0 0 0 —-xx, x,0 (M
ol 10 0 0 x, y 1 -yx, wy |k
X, Xy 100 0 —xx x|k
_y;_ _0 0 0 x y 1 —y;x3 y;y3__h7_
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3.1.3 nsseyUssanvasinsiasnisaiadaya
TumsseyUssinnestasiududuouiifienusiduesannimasdutuneudivh
’Lﬁmmsamws’hmeiwaﬁagauuﬁmﬁazﬁwmiLLUaﬂﬁaaﬂmLi‘Juéf’JéJﬂw{Lu%gumauﬁmlU
Feludumeuiaulafissinsaosssnniiy Hun dasusesduszavuuaslueugadud
yineiunusvasd FslunsuenUsznnvesinsiuldendennautiauulsusuvesniaan
Wuresusardlulanaunadeniiu (RGB Model) lngldaunsd (3-15) wagvinsvmuwa

LUSUSIUTINVDINIANNALAeaUNST (3-16) wazlanadnsaunmwlsenaun 3-19

()

o, (3-15)
' n(n-1)
do  x, Ao dwiuvesiinwalienudun
o, fo  AeuwUsUIuesdlutesdygiad (color channel) 9 i
s Ao AeunUsUTIuTmisenudgsazgninluldlunsssuudssiandng

Y

s=.[>.0; (3-16)
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Feonen S dengandtAannsaleaszgnszyidudnsuszddmusenvulunianduium

3
mndnazgnszsyliidulueyyndud TnsAunsaleaansamldaindnadsseniisaiaiiy
usUsIgavestinsussanaulazam N sUTIugsgavesludud lessyussianvesiing
IHudfashnafeusiuuureshumisioyafiniould (Template ROIS) dwiusasudioiu
7 FeusznevlfomuniwossiaUszdfiuszvvu Teuavuimana wiihnmsdnanadiu
tfusanin (Segmentation) wagvilidunimunidideBmsvedles garheviinisuvasnin

Tulmdudrdnusineg Tesseract OCR

3.2 MInsvdaudeyadiuyana
n1snsivaeudeyadiuuanailunszuiunisududiyanailnyanatalisenain
vsnanuinauls wazdudunszuviuniswseuiisuteyaiudeyaluteidnginui ey
v 1 a vya :.JI ) d' v = 0% o w
nsruIuNsnenteyaduyAnadzgnisenldBnasmilaiiolnlaings siadssidiusssivy
- B % & Y o w ° Y B
Youazuwana warlunt vasantusiausedilssyvuazgnirluldaunmlundinn
Fudegauazaniiunistuduyanalagldnisiuseuiisusenindluninannunle o vaeidu
Aulunihaldunanguteyadinisivzszyinduyaranuifeliuaseideilioaiasiuunis
Wisuieutueglunaeineeusula
lunsieuiisulundiduagldisiisuainesAusenavveslunidulaun a1 ayn
waz U1n Tuduusnivellaandesdusenaunends wmata Flandmark [14] Fsgninanld
WaAUMAWLvead1Aglawn Yaundewaryd yuUnwazayn nematadna1ld
N15LUNINNNTlAsE LR fukuuIaeInIsasUIUNSe (Structured  Output
Classifier Based on The Deformable Part Models) vil#ilayndndyunlumtn (Landmark)
s =(59s.r8,, ) €5 Uavgninagiuumeiiady f:7xS —> R auaunsi (3-17) e 1 A
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f(],s):A qi(l,s)+' 2 (50,8,)+ 25 (5,,85)+ 25 (85,5 )+ &5 (50557 ) (3-17)

neil g, (1.s,)uwas g (s,.s,) \Duefiidnvusnefuazidudrfisinnuiianaiates

40 (Appearance Fit and Deformation Cost) FeAnna1tulaunaInNnIsseu3ININAM

ma819 Inen1sldisns Structured Output SVM laeilindewrinnisidengaies nasaniu
maasgaves £ lagldnisi@eulusunsuwuulauiin (Dynamic  Programming)  lagld
TR Directed Acyclic Graph titevinnisnsadlindegafiaaindugadifiase o il

lonagnsaawandlunmdsenauil 3.20(n) (3AN1-7) uiganlaunraitudiliisanenazlyly

(%
Y v v =

nsafnesdussneuildlunisiuSeuiisueanula Ay F9latin1sAuIngaBaiuLRy

Waldlunisadiansefiessusenauaniuesnuidenmeand 8-12 Insldaunisn (3-18)-(3-

q

22) sauanslunmuseneud] 3-20(%)

P5 +Pl +P2 +P6
sz[Plx+P2x+P7x, ,+PL+P2 yJ (3-18)
4

(P5y+P1y+P2y+P6y]+P7

4 y
P9=| P8, (3-19)

2
P3, +P4,
y

PlO=| P8, 2 : (3-20)

P3 + P4 P3 + P4
pllz[P3x;P4x, y2 y+1.5[%—PIOyD (3.21)

PS5 +P1 +P2 +P6
P12:[P8x, — y—(P9y—P8y)j (3-22)
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Tngfvualian R Tuaunisin (3-23) 1ueyvesiunisvsuiunueseinussnouaie o vu
Tunih

R={R

r_eye® "'l _eyed " “nose " “mouth }

(3-23)
Tned

Rﬂe={(Psx,Plzy),(PSX,P9y),(P1x,P12 (P1, P9y)}

R, ={(P2,P12,),(P2,.P9,),(P6,, P12,),(P6,. P9, )}

R {(P3 P10,),(P3,,P11,),(P4,,P10,),(P4, Plly)}
={(P3X,P9y),(P3X,P10y),(P4x,P9) (Pa, PlOy)}

WeldpeRusznoumatiusenuiudininasduseneumaiiuazgnyiiviedluussvia
F1uieiu (Normalized) Ingazgnuiuvwialivindunnesduszney (luauidedly 40x40)

wagyhnsuusnmeendu 3 Fesdyanad Toiun une Weiuazudu Jausazedzgniinnig
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A = = ] Y} I v & o &
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NxM

s=3E (3-25)
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Automatic Checkpoint System using Face and Card

Information
Eriddi korn Kaewwongsn, Nikom Suvomvom

Abstract—In the Deep South of Thailand, the chedopoints for
people  verification  is necssaxy poosdues fr the sequrty
management of risk zones, such s official buildings in the conflict
area. In this paper, we propose an sutomatic checlgoint system that
verifies persons wsing information from [D cards and face Eatures.
The methods of person s in formation shstraction and verifiostion are
introduced based on el mformation suwch s ID oumber and
name extracted from official cands, and face mage from videos.

The proposed system shows promiing resulis and has a real nge
impmct b the local society.

Eeywords—F me comparison, ard recognition, OCR, checkpomt
sysierm, authentication.

L INTRODUCTION

N the Deep South of Thailand the secwrity i a big issue

since a few docades and concerns many provinces and
districts including Yala, Marathiwat, Pattani and some parts of
Songkhla (Hatyai included). In these areas, st every entrance
to public buildings, such a2 universities, police stations,
hospitals, department stores, and etc, the security smff will
ask wvisilors or customers to show their personal D cand,
uswally national identity card or driving license card, for
identifying themselves. In general, a minimum of two OCTV
cameras ane used: one is focused on the driver's face, another
for 2o0ming on the card, as shown in the Fig. 1.

Fig. 1 Checkpomit atan entrance siie

This procedure is recognized by the local suthorities as a
scanning sysiem, the way to record te person’s information

Knddikorn i is master sindent, Wikom Sovomvorn is leotmer
at dhe of  (Ciom pster nearing, Facolty of Ly
Prince: of Somghla Univemity, Hatyai, Somgihla, Thailand 0112 {email:
i i wichoti B g L oo, oo Ty e v )

before entering in a secured area. The aim of this system is to
identify as so0on as possible the threats in case any security
isme & going © happen. However, by using fe current
method, the authorities are unable o fully take advantages
from those data There are many weaknesses of this actual
sysiem. Firstly, it cormesponds to the inadaptive acquisition of
materials The OCTV camera installafion i mostly
neoit suitable for this situation, such as, not enough resolution to
record the detailed information on the cards, the suto focus of
the camera is not fast enough when the cards are suddenly
posted in front of it, 50 that causes the color satuwration effect.
Secondly, the recorded videos are never analyzed and indexed,
which make difficult or ingpossible o search the ewentusal
threats In the cumrent siuwation, the security swff must
playback 24 hours a day of many cameras® videos i search
the desirable information, which wkes a long time and is
very inefficient.

In this paper, we propose an efficient system to replace
the actual practical way of the scanning system, called
automatic ¢hockpoint system. In this system, the appropriaed
way of OCTV camera installation as the video acquisition
sensor is always practical due to a large number of
camera networks installed in the area during the past years,
The system will recognize the informaton from the scanmed
cards, ¢,g. national ID number and name, from both types of
cards, national identity card and driving license. A flerwards,
it match this information with owner's face image, which is
indexed in a dambase server. When the person exit from
the anea, the system will again extract their ID number, use it
to retrieve the comesponding face image, and verfy with
the current face image. The verification result will be shown to
the security staff for further procedures. The benefis of this
sysiem is that all visitors or customers ane totally indexed,
which is useful for searching or alerting when there ame
suspoct cases, The empowered system will be very nmuch
increased if the indewed D can be linked i the national
information datsbase cenier that fwe suspectad person could be
identified and racked globally.

1L RELATED WORKS

Twao related research works are concemed: card recognition
and information extraction using optical character recoEnition
{(OCR) and face comparison technigues, The OCR converts
characters of scanmed images, handwriten, typewritten, or
printed paper into text. It & widely applied in many fields,
especially for the D number recognition. Martin et al. [1]
have proposed a method & extract D number on image
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obtained by scanning with a white background. The card &
separated from the while background using histogram
analysis, which is called peak detection [2]. This method
delects two top peaks of histogram and rotates card using
momentom of order. After the card is rotated, information can
be extracted wsing 8 certain format. Morphological top-hat
operator is wsed to improve iexis, and the ID oumber is
recognized wsing OCR engime. Qu et al [3] mecopnized
I} numbers of three card types using templaie matching
method based on similanty voting. The different patierns of
number's strocture ae  used a5 features. They wused
six bemplates for each number and each emplae is compared
to query number and voted to he the possible nomber.
The highest probability would be chosen as an answer, and
the ID number is validated by calculafing the value of
the check digit.

Concerning the melated mesearch on face comparison
technigues, Hsieh et &l [4] used Active Shape Model (A5M)
o exiract the important facial feature set. Then, these featares
wene rectified using facial peometric imvanance: distance
between imner corners of both eyes should be horizontal, and
distance between chin and nose should be vertical. The age-
texiure of the image was analyred using Log-Gabor wavelet
The high frequency data in test image was neplaced by
the high frequency data in tarpet image, accordimg to
the suitable sections in the composition map. As a result,
the proposed method yielded 1080% accuracy for age synthesis
on human faces. Juefei-Xu et al. [5] recognized faces using
the framework of the periocular megion. Walsh-Hadamard
transform encoded local binary patterns (WLBP) to be used as
featmres. The WLBP was extracted on periocular region that
maintains consistency of the same sobject across ages.
Unsuperyisad discriminant projection (UDP) was wsed to baild
subspace on WLHP featurad periocular images. The results
showed that the accuracies of 100% rank-1 identification rate
and 98% verification rate at 0.1 % false accept rate on
the entire FG-NET database. Mahalingham et al [6] proposed
apa invaniant face recognition algorithm wsing a graph based
face mepresentation containing the appe arance and geometry of
facial feature points. They leamed an ape model for each
subject and built graph space for each image. There were two
stages for recognition. First, a Maximom a Posterion solution
based om PCA factorization was msed to optimize the search
space and choose candidate model sets. Second, a simple
deterministic algorithm was used for graph matching betwesan
the probe image and the gallery image. The mesults showed
that the proposed method provided a pood performance in age
imvariant face recognition

M. AUTOMATIC CHECKPMNT SYSTEM

Cnr automatic checkpoint system is divided into two paris:
Person Information Abstraction (PIA ) and Person Information
Werification (PIV). The process of PIA consists of exiracting
the useful information of a person at the entrance and the exit
of an ob=erving zone. Two cameras are used: one for detecting
cards and extracting information including [0 number and
name of cardholder, and another camera for face detection.

All extracted information is imdexed in the database wsing
the ID mumber. The process of PIV is used for verifying
the person who exils from the observing zone. Again, bwo
cameras are uwsed for detecting and extracting the 1D} number
and mame from card and the face image of the person
The extracted 1D number is used to query the comesponding
face image from database. Then, the verification is parformed
via face comparison. The Fig. 2 show the overall of automatic
checkpoint system.

—— - -

LA PIV |
Entrance
2
Exit i
LN : Ity T, M
1
s B I
1
1
- - - -l

Fig. 2 Famework of automatic checkpoint systom

A Person Informarion Abmracrion {(FIA)

Person Information Abstraction is the process for obtaining
the information of a person, such & 1D number and mame
from card and the face image. For the face image, the Harr-
like method [7] is simply appled for detecting the front view
of the face, and then it is indexed usimg the D number
extracted from the I cand.

Concerning the extraction of the I number and name from
card, four mecessary steps are required: key frame extraction,
card detection, type classification, and (CRE. In the first sep,
the key frame extraction is to sebect the best card image from
the squence of image frames. The assumption is that when
the card appears in the video, the high frequency information
will increase compared to its background We uwse edpe
detection to filter the image pixels with high frequency. Then
the numbers of these pixels are counted. Due to the possible
variation cawsed by light changing, the learning background
fechnique, nmning averapge with selectivity, is applied in order
to define the normal variation values of these pixels, and set it
as & background (g, o), as shown in (1L

= fi+(1—x) g
nfu—a{fr—,q}z+{]—a}of {1
5o, the frame containing the card image is the ome with

high intensity wariation being greater than a threshold, defimed
to T; as described in (2).
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|fi—m|>T,
where T, =K, 2)
With this process, a card may appear in many frames,
as shown in Fig. 3 (blue color). Then, the key frame will he
selectad from the middle of these blue frames, as shown in
Fig. 3 (yellow color).

Fig. 3 Key frame selection

In the second siep for card detection, contours are extracied
from the key frame. The polygon approximation is them
applied to the contowrs in order to fit with rectangle features.
The validated rectangle is then defined as ROI of camd,
which will be normalized to the specific sZe wsing
the affine transform and image warping techmique. This sep
will deal with the variation of sizes and angles of ROIs of
cands detected in the key frame as shown in Fig, 4.

Fig. 4 Normalization of card"s ROI

Third step for the classification of card’s types. In this
stage. two types of cards are concerned: national identification
card (I} card) and driving license cand. It is necessary to
identify the type of card for a better characier recognition that
follows in the further steps. Equations (3), (4) ae defined for
this pureose.

Y -(Ta)

nin—I}

(3}

ber

()

‘We found that if the sigma valse is lower than an optimal
threshold the card is identified as an 1D card, otherwise it is
a driving licemse card When the card’s type is identified,
the pre-defined card patterns of ROIs for the specific cand ae
determined. The segmentation of the image regions for
I} number and name coold be done wsing its comesponding
patterns. Finally, the ROI images of I} number and name will
be binarized by Otsu method [E] and transformed into text
using the Tesseract (:CH.

B Person fnformarion Verificasion (FTV)

The Person Information Verification is the process of
verifying a person exiting from the observing zome and
comparing the data with hisher own information when
entered the zome. Initially, the 1D number and name from card
and the face image of the person could be extracted using
the same method as described in the PLA previously. Then,
extracted ID) mnumber is wsad to retrieve the comesponding
face image from database for face comparison. The verification
is validated only if the comparison scome is acceptable.

Our fame comparisom is based om the comparisom of
components of face such as eyes, nose, and mouth. So,
the components must be segmented, which is described as
below. Firstly, the Flandmark technique [9] is used to deiect
landmarks on face including left and right eye comers, mouth
corners, and nos2 tip as shown in Fig Si3) (Le., 17" points)
However, these landmarks are insafficient for approximating
the position of the face components, so0 we define additional
reference points for sepmenting the face components.
Therefore, the 1® - 7" points are used to estimate the §* -
12* points as shown in Fig. 5(b) using (3+-(9). Then, the x and
¥ points obtained from 1%-12* points are uwsed o approsimate
the boundary of each component as shown im Fig. 6
The segmentation can be performed wsing these boundanes.
The sizes of very components are normalized Iis colors ae
splits into the B, G. and B channels, which are normalized by
histogram equalization method, then re-combined inio a single
image, and finally converted to grayscale image.

L]
Fig. 5 Landmarks position of the face components

(a)
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Fig. . Face components

‘We compare each pair of face components between two
face images. The square root of sum of sguared emor (L2)
is calculated to indicate the differemce between each
face component par. Four scores of L2 am obtained from
four pairs of face components. Euclidean distance of the foar
scores is computed using the (11) that indicates the similanty
between two face images. Low Euclidean distances mean
that two face images have high similanity. In contrasi,
high Euclidean distances mean that two face image has low
sirnilarity.

Fig. 7. Calculation between componenis
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IV. EXPERIMENTAL RESULTS

The system is experimenied on Intel PETDE L 5Ghe with
2GE memory. The codes am implemented using Microsoft
visual studio C++ 2012 with OpenCY library. The Flandmark
library is wsed for face landmark initialization and
the Tessaract is used as (R engine.

A FTA Resulo

We use three driving cards and four identity cards as
dataset. All cards ae placed into three different patterns
including straight to camers, rotate left, and rotate right. Each
patiem is repeated five times. We obiain in total 105 image
patiems for 45 dnving card images (thee driving cards =
three patterns = five times) and &0 identity card images
(four identity cards » thee patterns x five times). Tabla 1
shows the acouracses of information exiraction from cands.
‘Wi found that the sysiem can select the cormect keyframe with
100%: accuracy. The accuracies for rotation of the driving and
identity cards am 97.77% and 1% respectively. In some
cases, when the card has a transparent plastic cover,
the system fails to determine the comect card’s commers. For
this neason, the emmor ocoars at aroand 2.23%. We noticed that
the system can classify comectly the types of the driving and
identity cards at 100% and 96.66%. The accuracses of OCR
for the driving and identity cards are 6E.18% and T931%
respectively. The average time consuming per card is 1686ms.

TABLEI
PIA ACTURACIES

D'E';:l 1% IT% 1004 1B

Kty 100% 100% 6% T931%

B PV Resuls

In order to experiment owr PIV method, we collect
the dataset from four subjects: 20 face images ae collected
from each subject, so, a total B0 face imapes am wsad
The dataset is divided into two groups: 40 face images used as
lesting set and other 40 images ae used as reguest set
To evaluate the capability of face similarity measurement of
PIV method, every face image of each subject from request sat
ame compared to all subjects in testing sat.

The Fig. 8 shows the companing scores (11) beatween
query face images amd testing images whike guerying of
the first subject 'We can notice that the scomes of first subject
compared to itself (blue line) are the lowest at 1.28 in average.
The companisons with other subjects give higher valoes of
236, 254, and 35 comespondingly. The Fg. 9 shows
the msult of the second subject. The self-comparison is around
1.21 amd its cross comparisons am 226, 154, and 35
respectively. Again, the Fgs. 10, 11 show the mesult of
the third and fourth subjects. In these cases we can obsere
the same trend that its self-comparisons give lowest values at
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1.42 and 1.7]. The other comparisons ae greater than 2.43.
From thess experimentations., we can determine that
the optimal threshold for the acceptsbility of the face
verification using our PIV is 199, which is the average of
the minimum valse of cross-comparison scores (2.26) and
the maximom valpe of the self-comparson score (1.71)
It indicates that if the comparison scom is less than 1.99,
our system will consider that the person entening and exiting
the observed zone wsing the same ID number is the same
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Fig. 11 Fourth subject companed o others

As a mesult, if the queryset images and lestset image from
the same subject are compared, the companing score should be
lower than other comparisons. In other words, the lower
comparing score means that two face images ae similar and
could be validaied. From the empirical results, the verification
of person will be validated by our PIY method when its
scone value is less than 199, which is an optimal threshold for
these datasets.

TAELEN
COMPAREON ACTURACIEE
Tobjed  Toubjel Viabje O bje

(T Positive) 1004 1005 100 B0
oosx compaed

*True o031% 003 100 100

Megaihve

comectly S e 100 o
mlw ﬂaﬂ

Table 11 shows the accuracies of verification process while
using an optimal threshold 199, We found that the accuracies
of the first and second subjects are 99.66% in average.
The third and fourth subjects are 1009 and 92% respectively.
The red and bloe circles in Figs. B-11 show the false positives
and falsz megative. The ovemll system can comectly venify
persons up to 97.83%.

. Symem Frregravion

Fig. 12 shows the integrated automatic checkpoint sysem.
The number ome displays the video captured from the first
camera, which is focusing on the card. Our PLA is executed to
extract the key frame and then the 1D number that will appear
in the texthox, as shown al area number two. This 1D number
is then wsed to retrieve the image of face from datsbase sarver
and display it in the area number thee. The area number four
displays the video captured from the second camera, focusing
on the face. The PIA for face detection is applied and results
to the area number five. Then, the face comparison is dome by
our PIV method. The verification result is shown as the text
overlaying on the face image in the area number three. Mote
that the preen iext is for acceptable face comparison and
the red text shows the contrast.

Fig. 12 System imegration of Automatic Checlpaint System

V. CONCLUSION
In this paper an automatic checkpoint system for people is
proposed The PIA method for extracting information from
I cards is introdoced, which is robust to the vaniation of

72



brightness scaling and rotation. The owverall esulis of PLA ame
rather accurate.  However, some enhancements for
the overshadow of watermark on the card is necessary in order
to increase the OCR recognition rates. The PIV method is
pesenied for persom wverification using face similarity
measuEment via its components. The proposed method does
not require any iraining process. The performance of PIV is
satisfactory doe to the “ome-to-ome™ matching design with
additional indexed 1D} number. In the further works, mome
datasets should be imvestigated im order to study the robustness
and automatic theesholding of proposad method.
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