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Abstract 
Tlae need for a! robust d secrsred access control system,using a srr&bZe &orifhm is 

highly inevihbb to forestall daily o n b e ,  hackers ihat are responsibIs %PI &@ding  pgophb of 
invaluubb infomatiom and bmrmsa&'ons worih b ~ n s ~ o J d ~ h a r s ,  in the .grocess:ln &is puper, 
faces wete employed the ody co-1 n t e m  of t&Itt,of e n a m p  and usage rof hformrsfion 
orc the supe~highway. Principul;. Compomnt Adys i s  . {Pa) was ,-ased , to pe&ma 
dimensional* reduction on. t h .  f-re vectom ofthe digitized fqce imagqt Also,. EwWean 
dishtce was the required similhity. measure employed fa. .match, the ksted face with the 
trained faces inside the &tabwe, for a&al rer:ogn=n. .The result obtained showed that its 
average percentnge of rightly clcrssifld faces was 90,43%. d PAR-and ERR -were '0.1 077 & 
0,0609. An ev-n of the mul& demomtded~ PCA' to be. a very good ,algo&hm for a 
robrrsf and secured access corrdral and recognition system 

. , 

Kwwords: Face recognition, Principd Component Analysis, Euclidean.distance; Internet and Biometric. 

1ntMduction 
Rapid advancement in bf-on 

Technology @I') .has- nmiq the ..use of the 
Internet an inseparable habit whichLpt has 
really enhanced daily online m s a c t i ~ q  JO 

a global phenomenon. Majority of theanline 
transactions . has become., , so., i-mportgrit 
kause'it invol yes :p~uch .fiimdal. arrd.,~op - 

secret dealing. ,,Actually+ Ani tii?J..iQv~cM 
transactions In el-* ; . ,gonpn~.  ' w'ere 
accoqlished that *e 9 pf,=~y@&,~ PIN 
~lumbers, AW,and credit.  marl c@ 
etc &in, 2.w; Omidioy, ,J@; -and 
Omidiom et - al; ;2M6)ii Qq~g@..~yb@; so 
much financI.al W U ~ X  r t mSt ,,r!?jfiqy@ 
information has keen : back@ .d@:$q d ~ l i p ~  
theft. Billions of D o l U p l  I pm& ;-yseful 
information haye yr~neq~~aj ly~peS:~t~  lost to 
hackers ' on the gmydr). ,6f: uleIIm4 gf 
YOU know" =d 'T!+yw hz!$S.Iiwpvf 
t=hni¶u=* n+,n! iiamyEi~.;:;$$;;tP,e . 
conventiond:. h%?$l#lMfi+!!$!! 
hackers to.! uqd&"~'&;f*&#p, ,;to 
fmpwtant.md fing.# *-pi ' 

P&%G .bd Pp-numbws4 have been 
hod,& && f&'&rh8;hentiCatiOn . 

f&>ai" be .Wsi- md lare 

'.h&&"6'04i&,fI'S,L&j &a id' 
&&:tab&, ;fiey :&;re shbu;n to 

'9jha1 & 'j&n&tYi'-&d. ' that .eighty 

' j j eTcen<[8f r  ' in&SE"ms',havk ' b a d  'on 
th&e $iLCG< *Pw&,@i I *&& 

' I  and: i2i'ki%k& coj l&edl~  h b ~ ~  
-once, they are .stolen from the owner. 
Nevertheless, ,the suset t of $3ismetrics. . . a  is ' 

superior +ber:.iue ie j~ :* on. :.'whp you 
iare";,whil 'identifikl :byTthe &aracferistics . 
:of a; p . phi* 2oaQ3; Fqw. rwo@ on, 
afingqrigt, h@dWting.sQdqi-p~na, iris and 
!DN&m ,$q p @ c a  b@p& u&h.@~a~wult 
:,d,.;tbir, uniqwpesc in &$on to- +YW 
human ~ ~ ~ ~ ~ ~ ~ s , ~ ~ s , ~ ~ ~ @ f f i c U l t  to 

, fw., &pp fie!.f+p&, b'wbical 
*+k-tiw&b-~~grwq +@.no tw,o 
: p m m s ; ?  ; , ; i m s t i c s  a= 
i.%~&<s~~;(#ag':n+C~~l~ . rlBBO). 
.I- &'d&P~@~4 ~ & > ~ r # i  f i e  w o n  
.r-&xolv@ dgh$ 'a~~nm&d @tol~-xemember + 

-~*q&@.mFw , s f _ y J p i t i c ~ r n  is . 
always eah-ied *ith !the individual; 
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Biom&ib hu1d.h ,divided intd, 'typ' 
types: behavioral phyiid -= ojgci11 
methods. ~ehavioyalmethod is subjqmd tp,: 
changes and is quite &table ~ @ n , ~ 2 0 0 $ ~ , ~ d  
Omidiom et dl. It is p r i m a c d ~ p . s c ~ ~ ~ ~ e W ~ ~  
changes ' due to illness, fatigue,": even, 
stress. Therefore, it pr0vidm.a; n o a i s ~ . w l  
intrusive means of idmtifioatimi' ~tifi-mUk~ 
physiological restriction. PhysigIogi~al 
methods includes 1. fwe . w i t i d n , .  
fingerprint etc. It a n a t  be aIteredr unless 
subjected to brutal injury; it is more reliable 
and very stable far ~ ~ t y : p u r p o s e s  (Fox; 
2002). 

Neverthslms, since f a w ~ m o g n ~ t i ~ n :  
stands out as the otlrpphysiologicd :mk&od 
with high muracy and low'intrusireness, 
hence its main focus h t h e  p a m . - i w ,  i ~ 3 i  
the most cprof'orhble. Imd .Wmall basis- u$ 
verifying the identity . h n &  human. .beings 
&in, 2000). Its t&nolo@. d m s = n o t ~ ~ d r 4  
active participation. from : p p b 1  and lis1Wy 
inexpensive when It  is c m q a d  .wiWather 
biometrica such as Iris, Bedm and DNA. - 

-ore, I f a & c r e ~ @ t i ~ ~ h a s * ~ d  
wide area of applicability. It a n  k used for- 
surveillance of facdq). of nah w 

; .-4y;- ' 
runaway c h i l h  iq a I=, %gt of me. 
And, it cm b*$~ @~!,~&t$;pp'@ 
O"e-to-mmy q h G J  ppu4p3fi&@qt'4f 
faces (Guevm, 2W). r~ 4yAoym7q$i9 # 
index for search wgiqe i s  *$gqyiBg.in 
multimedia and,:, Ftgnet ,;&@iplyy , . foj 
mu1 timedia data . w, il-yi+ , , clips. I ) 1 d  LC l t 7  e+. 
(Adeyanju. 2%; ~~$iu)t wd$~.yloi&~, 
2000). 

Review d Mated Worb~ 
F~=s.  -0 ~offlflle~,;[ji~@ti- 

dimensional, d a g f u l :  -kishla 1 w@yuli 
(Lawrence et aI, 15@7)3 ] i ; ~ r ~ ~ , t i ~ ~ ( 1 s  
as old as cow& !d&on: .both+ W& 6f 
its p r d c d  i m p & w i n m J  tkb&B&l 
int-t Co@tid~ 'ti&+ 
(http://vismdmedia.&tiUQW! 
WDOWTR-51 61ndD.Ibmi11 Mr-:~h2lyf~@$, 
face r e c o g n i t i o n ~ ~ d s ' . ~ & x d ~ ~ @ ~  
means of identiWitioir:u~b&m&rjt*fX3~. 
important componenii  of^ t i b ~ - v i & ~ ~ @  
social behavim ,~r ~k{ M W ~ ;  ll$i Q&i&i' 
than verbal mtm&icaWh ' ~YIWMI' . . .  fi~:l/~ww.ncbi:nWfifh~~/&~:~ ' 

. yltq, q, two m V n  q p m h e s '  to- 
4 fJ t? '  . . 

' face hgnrtion which are the pometricd 
apgrgayh and the pictorial approach 
($ar~voitg? ,pt. a, 2002 and Edward et al, 
:A%&). T'hq;,@etric# approach uses the 
s g a t i a l ~ m  'of_ $acid features. The 
maiiiil ~ e t r i c d ; f e a & w  of the face such 
as the q w b d  nose and rhauth are first Iocabd 
and then fa& .aie classified on the- basis of 
various g e u ~ c d '  diskan~s,  and; angles 
between featcues. On the a4er h a d ,  the 
pictorial approach u h  templates. of - the 
fwial fehmis. 'This -method 1 uses' the 

. t e r n p l a t e s ~ ~ ~ f i ~ i ~ , ~ ~ ~  ~ f & i $ l 4 m m  and 
entire faw tm p & f o ~ ~ g n i k i o n ~ . o ~ ~ ~ h n t a I  
views'of fx"a. 'hderny. of+themsemhes that 
were based ion '+those.twp lapproaches have 
some. ! &bnrl. exlensions b' that 1 hrrcIle 
?different- r- I backgounds. t :Apart. from ' 

' 

the& m y ~ ~ w & m e ; * u t h e r ~  recent 
~%z&plakbi&t 'kpph~9i  -1 which :-, form 
ibmplates?dhmb tti~.. image~$adieryt~ and- ?lie 
-p"incipaI~ \*~rnpmmt\.1 analysis \~~ppm~~~lch. 
which can be read as a sub-optid template 
app&hi,$balIy~~~tbe~ &f~cmabIe l i , t~& 
approach combines elepnts of both the 
pictorial and feature geometry a p p h a  
which has been applied to f@d*~~axyin'g 
r@e .afidL&p&&bfiif?- .: -' 1 ;'. :: 

'! : . 3hC651 &::rieslrlj, : ~ ~ ~ ~ t ! ~ ~ '  fa 
:hgnitinn && is "a'sg&ng f&ti;&. .;rnn& 

.--don I . ~ & r l  I 1 i&&&ub,&> n z d  
ch&mw. im&,mo$ fm(j&: 
if  la -face redogniti~yiF&", using~~mral ' 

n e ~ b r b  -:"i~t~&: [shdfi& 1': ~ & l ~ ' '  
f deWorkl" that 

. i~&tIrn&y*~$ I 

fi i 1. r a! -]rfhi\ wptibti' $t&1.%&4nput.is r&w ' '&Y&~~~&&.&~*& 
t ~ ~ ~ & ~ ~ ~ ~ t ? ~ &  @i,t;.#dt~&&j,~ . ' 

. 1 ~ ~ $ I . v i e ~ $ &  %*t 
~ w ~ ~ ~ & ~ y l f & ~ a  *a=~~&&~w~b~ 

, & f 0  &&a @&fi$ak to 
bring aeijwihu bw.j&*~dl~ ' 
located by .the system into con&poidence 
with the same &. m the m&L A . 
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technique based on the,optical flow between 
the transformed input1 h d  the m&l is uJed 
to compensate 'i? any" remaining smg! 
transformation betweefl' th9,:two. Temjplaws 
from the model are hen compared 

' 

image using normaliw ,mmla@~n,. BQ#I 
the model and input . images , we, I 

processed with a difimntial A operat~r such 
as the ones mentioned: just ..above 
(http://w.ee.surrev.~.~mon~.Wn 
n). . I 

Kohonen's system w& not 'a:pfactic J . 

success, however;, because of the need-for 
, 

'precise alignment mib ~normdiz@~iit'lrln . 
following years mmy;-himj tried face 
recognition schemes based on edges, inter-. 
feature dism.ce8, a d  ,:oqq *neural,,, p,et 
'p~ro'ch~ such-as b%kl~r4pa&pltiw ins 'd 
network etc. .%ilq. qe,yerd mtthds were 

T 1, l ~ . ~ j .  p 1  ; 

successfbl on small' databases of aligned 
images, none successfully l i a d d r q d  - tIie 
mom realistic , problem !. of ,large ,databases 
where the l+&tion. $yd ,icqi$f,-$i$ -$&-is 
unknown. 

Kirby and Simvich .(1990I:,,say 
introduced an algebraic, p*pulp$jan wh~ch 
made it easy to direc&,,,ca&@a~,.!the . 
eigenfam, an@ showd=;that fewWq @,qq7&@ 
face images, w m .  ,gw~uire4~,$0+ a c ~ W 1 y  
code cmfully aligr!ed~~and.&omaliwd~face 
images. ,Turk rand 7 ~ e i t l d :  (199'Q 3 !then ' 
demonstrated .that- the, midual #error. tmhen 
coding using the eigenf-could' bejills@ 
both to detect : f m e  in cIuWied::n&urd . 
imagery, and to i & k d n e ,  t h k ; ~  @ise 
location and scale of 'faces:hi an :image-fbr 
real-time recognition of faced in a &riirnd~~ 

1 .- 
constrained ea+ironm~nt+ 

In faces; 9evp &hmgues W e  been used I&+@*,; fh T i i s  l i ; l '&Chfi~d~ .and 
,-!J..j:; I ih '><)  ;,*-/]- ill:. verification means ,-ti e g p e y  fuvt 7,,t&$s 

control applicati6n5! L jT5f.  m?St 
co-on. ones .hvem, r,pTr*$ 

. Component b+-FYdpis !Cyw4#: m 
and Omidiom,. *2006X:. q q . @ J l  New 
N-ofh-bM dqqM),m @mp 
ct '4,. 1997; .Smvslj.Px&J &j?-,@!&, &!ld 
Valentin er,  -d,, L~WQ~ ~~~~~h~ 
Discriminant ,~b&~si l l@ys i&~~.~d$+jW 
and Omidiora, 0 XM6) fd -$Cosine 
Transform @ C T ) ~ b a & & ~ h n i q u g i i ( W  
et 4, 1974). In this paper, our main 
objective is to inLplve the use. of the : 

foUowin8 -p : varying1 dimensions 
bixe.1 risolu?&, wPStztpji,.~hold 
qCA &iithm an& syclidean d i s t a n q  
p ~ s ~ , y U ' ~ , ~ y p ~ o y e d .  k~ dgorithm . , 

i s  used, fqr7 -9sionaJity: *tion and 
eucIi&p.&taw~ tecjinjque ivAysd to carry 
gutl the n ~ s ~ s i r n i l a y i t y ~ ~ , u e s  and to 
verify the.. anthenticity ':of the1 image under 
test. In v b d y a a I l  the ,litemlmes above; 
faus were used for dy !fm '-on a and 
t-&gnitihG:x d q g .  I r t& =;I I methodologies 
highlight&; above,': Lefl$e$bht depldylm t of 
~k~~&ithel-@W+ht+rbft the a- 
dndrol SWIM 

- , .i. 
~ssterp@.~iss.#p~%wp+hwb 
- . ' , - I . 4 ~  @*+as ,byew@.Jgx ,+:y=tw 
pf @xytls:.,\~he$ th%v-due,-of each .enw in 
the vector is &e wss 4%: YW~[O~~SS) of 
the cqmspdngi~pkel. ' For* example, sm 
8@image:pay:hurwm@ and treated as 
.a vector of leigtli 64:meiirnage.i~ said to 
'sit in 1 N-mdoAal+&a~e;~whm N is the 

' 

1nlfpnbe.f. t bf ! pdelsth (hd ' (fib: length of the , 

'vectbt]; This 5'kbtoi' rep'ktknthtion of the 
image is considered to be odginal, space 
of the image. . 

.P*$M~@rngo,~~W9@! : I 
b . , . ~ t r l %  @BLWI ,QQW W i n g  i w ~  
im~s~,ib;*fin~& t~@!b~,ting, the mean 
@ageJ fmpgwch- 0 -  th~.$ai&g images 
centres, the:;Mning-knages: : :The mean 
: i  i~a'C6Iu~nn1:'4txm suchithat each 
4ntrJ"ria thecmean 05~dlrrqompondhg 
pi~elsof Wtxaidng. f t  ' 

2. Create data matrix: Once the mining 
' i ~ d B ? f a r e ~ ' ~ & &  th'e'yxl &i c~fn&ned 
into a data matrix; A of size N M  where 
'M.\&.&~ n&& ofi~&n8-ibgesh and 

. eh-column is a ~ i n ~ l ~ ~ .  
3. ' Q@ - c q g i g g ? ,  : mgtfi'x:; 'The :&la 

ampbse iihjdtiipliect by' ihc 
, &$~:JiJWT& i. r!Q:rj =Nb Ft ! G,C&~= 
m"m, - ? 111 

:Q?EB~~,  
4: Compute the eimx-, -and 

qel'gdyeW~~7af i ~ f ~ ~ ~ g k n v d u e k  and 
':-&g~>"L. 1 & d e c *  . are. 

-.- 

+ comp~ted f$@: . . 
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1 ' 

eigenvators. Then. - divide . the 
eigenvectors by their norm. 

6. Order ei&%v&tbi~: Order the 
'eigenvectofs ' d n g  ' tb - their 
corresponding eigenvalbes from high to 
low. ' Ml'$-:'' ! eig&\i&t& 
associatelI with ' :  non:zeio - ;ei&nvalu&! 
This matrix af- eigenvekto* ' i$ 'rd the 
eigenqace P, d m  .horn ,as .the 
projection rnatncq . ..- ' ,  ,. >-,;- 

7. Project training. images: k h  . ~ o f  .~the 
centred tmining :- is. proj~ted doto 
the d&nspace. Tg:,pyojW,m irmgqjm 
the eigenspace, the dot product t gfi,fi.e 
image wj* each of the - ordered 
eigenvecw ., . @&j&&J2 & ~ j ~ ; r l d  is , 

calculated '.The&foie,, the 'dot *duct of 
the image and the' first iii@.n~&t&~kvill 
be the first; vdw in. thernew vectdri The 
new 'vector' of the"prpj&f& ,Image will 
contain as many vdues-as:eigenuectm::. 
The same p&m &>plies'l.for. W n g  , 
face im-. , H o ~ c W l r  depicting : the 
processes inyolved~ in$_tS1e Mning1:and 
testing stage of .*e s j g t e n  i d  .+ s b y q  jn 
figure 1. 

Euclidean Distauce 
The Euclidein d i h c k : '  or ~ ~ ~ l i i k i a n  

metric is the ''~~a@~'di~&@~b;r?&ee'n 
the' two points '&at':bdd lxiW&%th a 
dm, whidh .' c A i i  7 b iprov&tt "p-tsd 
application on the11 Pythagml I 
Measurement of d i ~ m i i s  aneof~thetiqleas 
of face recogriilion to m u r e  d@l&ty by 
matching the. training .: aqd d i n g  ;face 
images. , > I  

The Eucli- idistame .be&m two 
points I :E  , :. 

P = ~1,~2,,.pp).md Q=;LQ!,QZ--,Q~) can 
b e q = e n d = , ,  , ,  , . , ! , : .. ,:,;? 

Since the hag& being bsiaeied &e in 
gray color fmm, : - 2-di~g ional  
Euclidmi~ dish-cg measure would be 
considered . . - ,. r i  

Par two 12D poinb, i@@x;py>,yc @ 
( q x , ~ ) ,  t h e 1  - m ~ c e ~ i ~  &p@&d as' 

J ( p x - q x ~  +by-,$ 
> - -  -. 

h P 1 ~ ~ o n & ~ ~ ~ ~ ~ ~ 1  - 
1 aufi&&#~f~lli~phF&&aae 

were traindl and tqt& was 
the possibility of unauthorized persons bging 

granted ,sccess 'or being denied Twenty 
(26) individual f k  w m  used .and they 
w k  cora9ided J ' lmai~qoriS 'because 
the);' w& nbf taken from'the'&t&&h.The 
systems perfmame is e v a 2 ' d -  based on 
the - number of dI&sifid faces and 
m i ~ l l a s s * ~ ' : f a c ~ ;  faces gmid akCe58, 
false rate and falsesrejec'tion rate. 
False rejiion irate is-.the total number of 
authoriw.  sons. f~wsi&r@ as 
unauthdriH pitidediby the to@ niunber of 
authorized.atte~pts. 
False . . , ~ j s t i o n  rate= 
T o t a l n o d ~ & ~ ~ w u n a u & o ~  

False d p t a n c e  . rate ' - - 
'~otdnbdf iria&horidpers-&wn& authorizec 

~ o t a l n o o f , u ~ ~ & @ a ~ ~ t s  - , 
7 . ?-,I ,, 1 h 

'The qxognition @te = . 
Total number of eksifdfaces. 

:, - ' ~ & ' ! i ~ ~ ~ ~  of- forty-gjx black 
fic&' id&$id&iss~eTeeTetaken. a digid cd! & ih! 

1 mddal*:', &,ing: six 
.ikawr+ I ,m, ?-ii&ffeefit,,;? f- i i , :  ~ e w s ,  
expm,dbmrarid l$&ting!j iw,i&l ;Very. little or ' . 

,no : e o n :  yiexel:sel~te&pr. ,+on. The ' 

:sizeJof emh:iniage~w&r,&jnally~4s0* 640 
-pixels. l%ei : ta~~: -bagea erppped ,.and they 
, tweie! ,mW :;to bav~.:'&ims' .between 
,102*~,: : 12~; - .qd. : .1@:3 167 pixels withour 
. d i s ~ ~  . d ~ ; @ ~ t h e  @f@m4.dis~w 

' .I 

c.fw:-k; m p ~ +  '&hbwJw 
':.face' img& - ' .. 
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Acquire Training ( 1  

Centre p c h  i.mage 
vectw. [*I 

Compute Covariance Matrjx;*dTX" . ('1, 

Compute Eigen W . b y  M&iing [ ~ ] .  
+ 

C projection of c e n ~ r e d m i ' & &  il 
L vectors on Eipen face s p q  J 

face Images 

I Scalhg and Resizing + 

of Pictures I 

Projection .of centredtT&tihg image 
v e ~ m : E i & n  f- %@ace 
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Fig 2: Some of the faces acquired for 
training the -- .. fact ,da~bse .  .. - - 

The colored - images (three 
dimensional) in the .&tab&' were convert& 
into grayscale '- im8'ges ' with -pixelA values 
between 0 (black}. and ZSS (white). The 
c o l d  images. were cmverted to gray 
images because . most qf ,the present face 
mugnition algorithms quire two- 
dimensional arrays-in th& mdysis. 

Analpis of Results and IJmpwion 
fp the ~abIe;';: averageL' kognition 

performmm ' (% ' ~ 1 . ~ )  and a v ~ g e  
percentage of f+ce images granted access 
(%GA) to the sys- afe 90.4324 and 
75.59% +vel~ (fig 4Ji - More SO, 
averages of FAR and.= of the system are 
O.lM7ana 0:0609 respectively. 

The' number of .misctassified faces 
reduces and - the* numbkr of faces denied 
access to the systend'ia-es as- the face 
dimension increases, Also, the FAR 
gradually reduces b e e n  0,231 and 0.077; 
surd the FRR incream- between 0.01 and 
0.11. Mso, - the FAR- gradually reduces 
betwen 0.3462 and 0.m~; and the FRR 
increases between O anpO.0761. Xrr table 1. 
it could be d b d e d  that the e2pl error rate 
(EER) of the- sy-. igt'o.gT (fig 31, when 
face resolution is at a qmension of 65'65 
with the th--WcJ ,set-@..penty-four (24). 

Thd p=mqq4&! #:!the, face i m w  me grayscale 'mage' were- grmM accessis' less than rage of to sizes of. 50x50, ,35155, 60$60, 63*65, face images correctly classified in PCA 70'70 m*N) pixelshhrn cenm bf the . algorithm. view of image by the program in order tmmove the 
background , of t$ pictures and to extract algoritjlrfr +proviM ,g. , v q  :good m s  

control : sys@m.. on the - gr~unds of its 
features like eyes, nose, eye lids-and the dimensionality reduction and the feature 
upper part of-tbe lips whose appearan'ce do extraction ab-%ties. - _ . 
not change easily 'over timi The! different . M m y e r i ,  $9; PCA, algorithm 
pixel sizes indice v w g -  nuni&rs of possesses bemi chdteristic features of 
essential face fea- and were, used at both Mng used for-a-fk4reoognition system 
the -training and testing 'stages - - - 

i I I 

. I  
.y . k a w  the p-Gentap of c a m t l y  

The code implementing the face classified -faceYimages in the system is 
gmter. than eighw ~ p m m t  (between 88.04% reco~ition on a Pentiurn ,d 923996) (Phillips.et A*, 1998) for PCA 

IU system hard with 1ZCr'fXz p w r  for all )he f q  dimensions consi&mi. Face 
speed. The m s  cmhl sdtern was mIution. (5S*55) provides both the best 
implemented using ' PCA algorithm and . ,, fa= -&nition systems. 
actual mognition wm d d  out by .  he PCA. sym is m&:8&ja on imposton 
Eucli&m distance. In Table 1, prying face (very, '10w;;PhR.) ~twith,. higher percentage 
dimensions and constant threshold using correctly dasaification - mges (very low 
PCA experiments. were consided for FAR, FRR and'"%- class. -Thee results obtained 
PRR, %Class and %GA, illustrate a very awurak and robust system 

becaqse of' itsc low- 'knsitivity to facial 
. A  . 

~ w m h c i ~ ~  . illgi+&nnti+h ' nnrl wnlinu - 
'l-,f-.. , %  

- 

65*65 
7W70 

Average v a l w  of the rvariablm. 0.1077 0.0609 11.73' 90.432 75.59 
GA= Granted Access, Clase Classified faces, M~ ~isclassi&xl faces, AD= Access 
Denied, FAR= FaIse Awepbce Rate, PRR= Fdse Rejection Rate. 

24 
U 

86 82 4 32 0.077 0.09 15.73.'89,13 72.88 
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Cond*n 
The wrpet.iment &awed'w~*&t 

and vcry di&h b' a~&~~.Zdn@l 
s y s m  b& b u i l t ~ ~ s i n ~ ~ ~ W e l ? d & &  
d ~ h ; .  mis v-l:&da +*k&k& 

add-on or as a a m p m t  'tci. m v h h w  
s m  . g r g u " ~ Y * ! ~ ~ ~ . ' $ ~ f $ $ & l !  , 

bow"). - SmCc jm &&JF+&@I%~ 

taking face i ~ l d f + ~ $ e '  ihfilg. &&$M camera The *jWrnW ~,~t+& 
rhe trtsk of face ' * @ t i h 3  &&$g,,~!a 
pe~ectly m&&*'w:@$&lw 
W face&, som of &&'&&WfiWm 
w r & d  M1dl:- wd. a g ~ 3 ' f  $' ~ 
foltowing. The f&+'i* we&d,tii&h 
un& &MY ,&f lat  74ll-~&i&;; 
d i m t  - , . & t W l  "y* - %%-'& 

eqtmsions. 2.. 

mYI * d e a f - # & -  . 
perf- mfumsd.. 

Ahmed N., T1'~atarajah and K"R. Rao 
41974); "On Phagi processing, &!a 
Discrete: i Ca* = f ran$okvi1!; IEEE 
Transactions ' on' :Wnputer~, C-23(I): 
9&93::*. 

. , . .L ': 

~ryliuk' and . Sfa~pypitov V. (2000), 
' , ! ~ r r , - - ? "  1 ,:!. ' I  , : ' i i - . , ,  , ,  - ! i  . 

'$$+yq ; @pp!~~$ $w! :~mgnition 
Jlgfi&;,:. .B&y--+  .. . m "~e:tworks", 
& ! p : ? J n e q ~ ~ ~ - ~ a + . y u .  . ,,:I, t a r n  ; 

w w q  qg .cw-: ,p,rTa~lor C J. 
j 19981, Fuce qecognifiun k g  active 
*pearqce ' ' ~ L s ' ' ,  .-dings of 
the ': 5th , ,+- q~fesence on 
Computer,: Vision, . vpl. 2, I , hi burg, 
Germany, ppi581-59% 

hi,' t.0: 42POZ)?, '%ag Ibfp&&, for our 
'ciahi I ,  . dn, f !(I ~ k ~ j  I::>.:\- .. pm3s,B*ton. . . . , 

Guevip, : I;; : ''Bacia12L7 - Rigcognilbra 
~01Uti&~, : 1 x 1  i . 1 rnllndup*'. 
h ~ ~ ~ . ~ ~ ~ ~ . c o m / f e ~ t d  

. - . , ?ymtPI)?qp2 , . - .  
h t t p ; l l ~ ~ o d . d a t . m i t . ~ h - ~  

r e p o ~ + 5 l ~ n o d e 7 ~ h t 1 d  . . 

- rswrmc~ and 
Andrew, 
Remgniliox A Co~ofartrartronal N e d  
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Nerwork Apprmh ", lEEE 
Transactions on Neud Network, 
V01.8, NO 1 pp 98-13. 

Lin Shang-Hung (2OO0), "M Intmdwtioit~to 
Face Rernp i t i o~  . T~c:knoIogy", 
Informing Science: Special h u e  on 
Multimedia Informing. Technologies, 

.J - 
Vol* 3 Noi2, p 1-5. 

Omidiom E.o., '~ako1u.o A.O., Ayeni R.O. 
& Olahyisi ~ . b  (2006): "Gmric , 

Framework. for Fuw; IRecognition and 
Deaecrion ", International . Journal of 
Biological and Physical Sciences, 
Scienq Focus, 1 l(1): 108-1 15. 

+,fl , I' .r 

Omidiom E. 0. f2(106), 34 PtQtbQpe of 
I Klzmledge&sed,,  sfem em fo).,rBlack 

Face R@$o&nitipn jwhg .Zrimcipd 
Componsnt Amlysis . mi#. .I;  fisher 
Discnmmmt . . 
~ n b u b ~ i & & I ~ i i : D  
of ~ornpukk:sci&$aiid Epp-eg, 
Ladokc ~kinthla ~ n i v ~ t y  of 
Technology, ~~boIrn;ds'd;'~ig&i. - 

.'. - 
Phillips PI, wechsla & i.&ng:~,&&k~ 

J. (1998):'"~,*#H& , &&ti! .,,'A. und 
evaIuutiun ' @ced+r& ifor-,  face 
recognitim dgorithh~, : Image, and 
Vision c0nquti$g'~~-l6(~): L - 

l a b  . ? .  . , c , ~ ~ T  2g$-106, , 
Stamvoitov V. ty 'P. I..md $?riIiuk 

Dm v. (*),L ,pree:@+.~Yeb~y(dr 
Face ' R e c 0 ~ 2 b i r ~  '6th ':fnt#ational - ,  
Conf-& : &, ': p-;, 
and : , ,Image,, . Analysis2 ibl;.lNelikiy 
N O V ~ O ~ ~ R - E ~ ,  .fj$7~=71$! "f ', . 

- - 
F *  Turk M and ~ m t l a  & fh91\;1'*%fr'~'&tk~s 

for ~eco~niti~n.*;;~ahn$d :ofi @&&h 
~euw&eflce.~3(~):~ ,. ., , . . 73&.1+ _ trjrrk 

Wendy S. Y h r - '  .(2080); "A@$s@, of 
P C A I B ~ ~ ~ ~ :  &3&&n!!̂ g-- 
~ & d  h#@.**ha.twp* I!, 

Dep-t r o f ; I ' ~ ~ i g @ ~ @ @ t . n w . ,  . 
unpub- . m d b 9 ~ & ,  

' Ybr-  8. R. and 'Yip, P. (1990), "Discrete 
Cosine Trunsfum ~ l ~ o t i t / & .  
A&tWgd8. dl fQpZfc&'~~': 
AC&&&~,BOS~OI I .  , - 

- *  - - - r' 

- ... EO. is c m t l  y 

- Science & 
1 

BSc. G p u t e r  Engindng (1991)- from 
ob,#@i,. I-&W,~~YOJ.J 5w~i5, ubfi~, 

. P$i&a. .@;,. abtaiwd ',USG.-' Cowurn 
S,cie~~~:@~~jWm&~gf~rm, Ni@a 
i1.998) ,-qd; wwter:- S.ciem from 
Qdpke en@Ja;Y!!i;~mitJ! gf T=hnology 
t@O& ,3q ,,.!p, g,ublisk4 I, in . ~ ~ p ~ t a b l e  

,,?di [,rn-ed : I  ynfm=. His 
. ==e! -<!R%!!@ :*i?W*;.I I' @a? .w d 

$ i q W  * $ ~ @ q s . - ~ q 4 ! : ~ 3 @ ~ & - W e d  
dgo*rn. ,* .ap?w!Qns to s@c=-ry 
%%4: :%wr,$CQYpW%?.  C~rnPety 
mas~f< !&$& kCoR?@i?!: He belmg 

' tg thq , folb~vyjng @ p i g &  Isdies: Full 
e m  . . Qmputer . ; -i-$kfeqsionala 
(Regi.sm,tiw) aq@l I Q ~  NWa; mrpom* 

: whr, ~Wgerian~ &c@y of E n g i m ;  
Register Enginem* COREN;,!. w b e r ,  
J P ~ $ M R ~  +f:, 1 #Jqf&& :W@:: 1EImnics 
p@~,-m?* j 
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