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Key word in “Subject/Title/Abstract”

Table 1. The numbers of publications with “face image anafvsis™.

Years (1960-1969(1970-1979/1980-1989/1990-19992000-2009, Total

Numbers 2 12 3 867 6371 7325

104518 1116~81
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Yu-Jin ZHANG (ed.), PREMIER REFEREMCE SOURCE
Advan(_:es in Facte Image ADVANCES IN
Analysis: Techniques and FACE IMAGE

ANALYSIS

Tz s Ty

Technologies.
1GI Global, 2011
® 33 experts from 16 countries
and regions
« 9 from Asia
18 from Europe
« 2 from North America

= « 3 from Oceania
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1eA Tndependent Composent Anslys (Bartlett, Mowellan & Sepnoundn, 2003)
KID-FCA Kemel IDPCA (Wang. Zheng & Hu. 2007)
KFDA Kemel Frher Amabyss (Mika et al . 1999)
KLDA Kemel LDA (Park & Park, 2008}
EPCA Kernef-based PCA (Km m& Kﬂn 2002)
KTS Kemel Icn.w( Wor (Park & H\'\'kks 2007
LDa Limear Analysis l]‘meab« 200%)
LF Laplacian Face (Sundaresan & Chellappa, 7008)
LFA Local Fratare Analysis (Pemev et al . 2004)
LPp Localiey Preservass Progection (¥, Teng & L, 2006}
NLRCA Noa-Linear FCA (Rramer, 1591}
NSIDA Null Space LDA, (Chen et al, 2000)
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- [ Full Nazme References
IDLDA 1D Lanear Disenssenant Asalyus (L4 & Yisan, 2005)

IDPCA D) Principal Coenpoment Analyus [¥ang et al., 2004}
BID-PCA Badirectiomal 2D-PCA {Zuo, Thang & Wang, 2006)
Bayeum Bayesn (Moghaddam, Jebara & Pentland, 2000)

CFA Class.dependence Festure Anshus (ijava o al . 2006)
T Dusct LDA (Yo & Yang, 2001)

EFM Enbance Fisher bmear discrmmmant model (L & Wechsler, 2000}

FDA Fusher Duscrumemant Analywis (Kunta & Taguch, 2005)

FF Fishes Faces (Bellnmeus. Hesgands & Kregman, 1997)

FYMF Fast Non-negative Matrix Fackmzaion (L & Zhang, 2009)

GSVD Generahized Smpalar Value Decomposttion (Howland & Park, 2004)
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NMF ‘Non-negative Matrot Factonzabon (Lee & Seung. 1999)
NMSF Non-negative Matrx Sat Factorization (L1 & Zhang, 2007)
NN Neural Netwoeks (Michels-Transkou et al | 1995)
OFLD Optumal LDA (Yang & Yang, 2001)
PCA Principal Component Anslysis Kby & Sizonac, 1990)
m ] Principal Mefold " (loghaddam. 2002)
PSA Probabalistic Subspace Analysis (Moghaddam. 2002}

SVD Smgular Value Decompostion (Hoeg, 1991)
TCF-CFA Tensor Comelatvou Filter based CFA (Yau & Zhang, 2008b)
TRCA Tcwhurllﬂn\ (Pugal et al , 2001)
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Table 2. Most important databases of 3D face models. Image variations are indicated by: (p} pose, fe)
expression, (o) occlusion

*
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Name Type | Data | Number | 3D Models Number of | Texture | Available Web Address
Size | of people person conditions | Image
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Table2. Number of selectedfeatures shared by the severalusedmethods over 100 most importantvariables

MIT-CBCL database| OFW:SVM RFE | LOSVM | RF | Fisher | Relief
ORL database
OFW-+SVM [ 58 45 10 12 3
™ P & 10 18 0 10
LOSVM 4% 52 # B n 12
BF 17 18 1 # 48 15
Fisher 3 6 8 & ] 38
Relief 3 6 7 1 ¥
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Figure 8. The iterative curves of implementing the dimensionaliry reduerion and feanme evracrion of
all 400 face images of ORL database by FastNMF and BaselineNMF. 2, in which itevative outcomes
are evaluated and represented by the genevalized KL divergence. (a) L=80, 3000 seconds "itevation; (b)
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fe) L=2410, 3000 seconds ' ieration; (f) L=240, 500 seconds’ iteration.
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Figure 4, Gesrure variarions in the AR darabaze; note the changing position of head with different poses

Table 3. Recognition results for gesture variations under Experiment Set I

Recognition Accuracy
Approach L
/ 3 Smile 4 Seream Overall
E 20-sigenvectors §7.85% 7857% 3482% 67.08%
b " [ 60-sigenvectors 94.64% 4156% 7380%
Table 4. Recagnition resuits for gesmre variarions under Experiment Ser 2 12-¢igemvectors 5397% B34 67
) 1D-eigenvectors wio 143 8204% 314% 6246%
A Recognitien Accuracy EM 52.68% 20.54% 51.49%
Appreach - !
S Anger S, L ] LEM 78.57% 3125% 67.56%
Fueelt ki ne Lo s sRC R B 5%
MIT 0% T200% 4100 600
SRE §228% 91 38% A% B0 S RC ) y b
L U 1 = (3
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Table 4. Recognition rates, B__ (%), for HDA (Swets 1999) and DTIC, for varions mumber of training
samples, (N, and face classes, ¥

| ¥ Metbod | r=27 | reas | rees | rm0 | e =119 F=130 r=288 =430
HDA mM 7553 n4ay s683 &504 6430 &2 52 sen 4861
nmc B4 525 mH 7185 1o 4914 a1 657 5
HDA BN BB 7 BSES 8335 242 8213 E159
; 1 1 1
DTIC 9646 | 9530 | w7 | w0 | mm 93.64 9334 9254
B HDA 36T 92.54 s 5551 543 87,58 LT
DIIC asss | 9sas | 9183 | w140 | wna4 9095 9617
N HDA %0 wn AT a2y 185 90.52
? nTic Lo a7 9EED 9865 9348 9861
. HDA 9163 | 9640 | w495 | 934 9176
DTIC s | oo | sees | sams 5267
HDA EERERREE D
DTIC 100 wo | w35 | seas
s HDA 109 #9.56 0
nmic 100 100 100
5 HDA 100 w“n
nmc 100 100
HDA 100
"
| DTIC 100
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Fignre 2, Exanples of Action Units (AUs) defined by the FACS system. First row: upper AUs, second
row: fower AUs (Ekmen & Friesen, 1975)
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Figure 4. Impact of histogram remapping using
a lognormal distribution: original images {upper
row), images with a remapped histogram (lower

row)
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nique: original images (upper row), processed
images (lower row)
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Table . Recoguition accuracies tested using the datasets ORL, JAFFE, the Indian face dataset (females

Chebyshev-Fourier features Gabor Filter and males) and ESSEX-96
Radon transform features First Four Moments Datae e || s | B
Subjects subject accuracy (%)
Chebyshev Statistics Object Statistics ORL (Sumria & e, 199) 0 0 0
. . . Akamats, Kamachi, & Gyboa, 1998) 10 un 100
Multi-scale Histograms Haralick features b o i i i > p -
Edge Statistics features Zernike features [ P e e M d e 7
ESSEX-06 (Spacel 132 20 %
Tamura Texture features Color FERET 994 11 85
= = Yale B 10 576 100
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Table 2. Performance comparison of the proposed method to previeus algorithms using the ORL face N W W "
dnaset ! JEUGHE . AR . A AR I ELAL

Algorithm Recoguition accuracy Table 4. Recognition accuracies (%) of face datasets when using images features extracted from raw
Fisherface (Belhameus. Hespanha, & Kriegmuan, 1997) 24

pivels only, raw pivels and image transforms, and raw pivels, transforms and compound transforms

Huang et al. (Huang, Lin. Lu, & ) 9540 Dataset Rawpisel | Raw pixels ¢ image ‘Raw piseks + image transforms +
Regulurized LDA (Chen et al. 2004) 9665 axly ST G
The proposed method 100 FERET (raue10. ) 34 59 58
. . , ; . TERET {rank-10. q5) 5 84 91
Table 3. Comparison of the proposed method to previous algorithms using the color FERET face dataset - ks
TERET {rank-10. hr) " §7 94
Algorithm Recogaition accuracy (%) ORL (raske1) 95 o5

LFA (Peney & Atick, 1996) 923

JAFTE (rask-1) 52 9

CF (Savvides. Vijaya Kimar & Khosl

Tndian Female Face Datas

ank-1) 94 96 9
(Singh et 2l 2005)

Tndian Male Face Datasct (rank-1) 54 9% 97

= The proposed mcthed
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