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o ((?lijt)) The 1dea of face recogmuon was 1nsp1red by ab111ty of human bemg t0 recogmze Obj ect or

:-:pattern based on tralmng that has been performed contmuously smce chrldhood Some researchers R

- . .adopted that process o create any kmds of recogmtron systems such as recogmtlon system based RIS

o -_-on geometrlcal analysrs, statrsucal ana1y51s neural network etc The face recogmtlon 1s one of the ': S

.most actlve research areas in pattern recogmtron not only because the face isa human brometrrc C

i characterrstlcs of human bemg but also because there are many potent1a1 apphcatlons of the face e e

recogmtron that range from human computer 1nteract10ns to authenttcatron securlty, and e

o surverllance o

The pubhshed methods of face recogmtlon can be categorrzed in to three groups (Zhao et all R

" ’ _'.2003) Frrstly hohstrc matchmg method whrch uses the whole face regron as raw mput to the '

-Q-recogmtion system secondly features based (structural) matchmg methods whrch use the lccal )

'features such as the eyes noses and mouth and local statlsucs (geometrlcs and or appearance) as

.'data mput to the recogmuon system and thrrdly hybrld methods whlch use both whole face and' o e R

' :local features as data mput to the system The PCA—based and LDA based methods of face o

- recogmtlon that belong to the frrst category are well known and encouragmg results have been: -'

' -"-..'achleved However both of them have therr llmttatrons large computanonal costs, iugh memory i

:space requrrement and retrammg problems In add1t1on the mam d1sadvantage 1s the PCA_-__'

__pro;ected features are. laclc of dlscrrmmatlon power because 1t removes the null spaces of data SRR,

.'scatter that have the d1scr1mmant 1nformatron o : SRR _ :
| Thrs dlssertatlon presents an approach to pose mvarlant human face 1mage recogmtton The .
-proposed scheme is based on the analy51s of dtscrete cosine transforms (DCT) discrete Wavelet -
transforms (DWT) and moment analy51s as global features extractton of face images. In detall our

'propcsed methods can be categorrzed as wntten beiow

1. Do_mln_ﬂ_nt frequency features based fac__e :rec_ogmtton. The scheme of this method is based on



'1 frequency ana1y51s to obtam the features of face nnage aud muitkresolutron metrrc to determine '
the s1mrlar1ty among the query face features and the tramlng face features set. There are two

' :imam aims of the proposed method: to create hollstrc compact and meanmgful features of face o

'.rmage thhout rernovmg srgnlflcant face 1mage 1nformat10n and to build a s1mple tralnmg

S :algorrthm that can solve the retrarmng problem of PCA-based face recogmtron The proposed_ '
' :."hohstlc features of - face lmage are obtamed by frequency analysrs and quantrzatron The_-. 3

B _ -quaatlzatron wrll make that the features 1s not sensrtrve to smaﬂ 11ght1ng varratlons

. _Hybnd dommant frequency features based face recogmtlon The prevrous work strﬂ lack of _ '
. drscrlmmant power, whrch 1s shown by success rate sttll far from the maxunum It means the -

- smgle frequency analysm is not adequately enough yet to represent the hohstrc 1nformat10n of L RN

' ;'_.any face pose varlatlons To address thls problem we propose an 1mprovement of pose _'

' 'mvarraut human face recogmtlon approach based on the analysrs of the DCT and mu1t1 level 5 ':

' Dlscrete Wavelet Transforms (DWT) of the face i 1mages From both the DCT and DWT domaln o :

i :coeffrcrents whlch descrrbe the face. mformation are fused as compact and meamngful features '

'--.'vector using. srmple staustrcal measures and. quantlzatlon called as the. hybrrd dorrnnant o

' frequency features The mam ObjeCtIV6 of the proposed method 1s to 1mprove our prevrous Gl o

-method performance 1n term of recognltron rate

3. : Statrstlcal based face recogmtron In order to 1mprove the performance of our prev1ous face'

_': . recogmtron we propose an features cluster whrch s derrved from maxrmum a posterrorr o . L
i, "(MAP) drscrmnnant called as mod1f1ed LDA (MLDA) However the pr0pose features cluster SR

. :'.'does not works on usmg quantlzed dorrunant frequency features because that features make the L S

s global covarrance be smgular Tllerefore, we 1mplements non quantlzed donnnant frequency G S

' .ffeatures In thrs case the MLDA is. 1ntroduced to performed multl-pose face features cluster h |

' "'There are several ob] ectlves of our proposed method Frrstiy, to. redefme our prevrous compact :

3 .and meanmgful face feature wrthout removmg srgnrflcant face rmage 1nformat10n Secondly, 10 _' o

'-.:._'burld ‘a snnple classrfrcatron techmque that can class1fy face 1mages to persons classes Well R
"'_Thrrdly, to make the MLDA-based trammg system that can solve the retralmng problem

o 'Flnally, to know the effectlveness of DCT and waveiet analy51s as face feature extractlon when_

:'_ : they are combmed wrth the MLDA based class1flcatron

. Real-tlme face recogmtron usmg predlctrve LDA and alternatrve PCA Prevxously, the i

S global/hohstlc feature of face 1mage whrch is- based on dommant frequency content ‘has been_ B If - -

' .successfully lmplemented for face recogmtlon By usmg the global/hohsnc features concept as_
g '._'drmensronal reductron of the face 1mage can compress about 99 39% of the orrgmal srze (1 e, B
“less. than 100 elernents of 16384 elements) whrch gave good enough performance 1t means the
'frequency analyS1s based global features is. an eff1c1ent way for reducmg the orrgmal data
drmensronal Therefore that hohstrc features concept which is combined wrth the Alternative
PCA (APCA), predictive LDA (PDLDA) and integration of them, is implemented to create
real—trme face recogmtlon This proposed method is an alternauve approach to face recognition
algorlthm that is based on globai/hohstlc features of face i image, which is combined with APCA..
and PDLDA to overcome large _computatronal costs and retraining problem of the conventional



