0ooo0ooo0ooooooDoo (MIRU2011)0 20110 70

oo oboboobuod
OoO0oO0oO0oo0oooDooooogooo

ooooof

ooooogtt

ooooft

1000000000000 O0O0o0
t+ooooooo
+#+00000000000000000
E-mail: thayato-itoh@graduate.chiba-u.jp, {{tsakai@t.nagasaki.jp, {jTimiya@faculty.chiba-u.jp

ubod obooooboboobooboooboobobooOobOOobOoOooOobOoOoOoOobOOobObOoOobOOoboOoooag
ggbgbobooboooboobooboobobbooboobooboobobbobooboobooboboo
gbooooboooobooobooboooboooobooooooooboobooboboobobooob,oboobooboa
gbobogbdgbogobooboboobooboboobobobooboboboboboobobobooobobon
gboooobooooboboooobooooboboooobobooobOoboOoobOOobooooobooonoog
gogbooboboobooboobooboboobooboobooboobobbobooboobobobo

gboooobooboooboobooooboooooaon
o000 bDOobooboobobooboobobooboonog

1. D000

000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000

000000000000000000000000
0000000000000000 [1][2)[800000
000000000 [400000000000000
000000000000000000

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000 [5)[6][7000000000000000000
0000000000 000000000000000
0000000000000000000000000
0000000000000000000000000

000000000000000000000000
0000000000000000000000000
0000000000000000 [8][9)0

000000000000000000000000
0000000000000000000000000

gbooooOoboooooboooobooooobooon
gbobooboboobooboooobooooboon
obooooOoboooboobooooobooooobooon
gbobooboobooobooboooobooooboon
obooobooboooboobooooboooooboon
gbobooboboobooboooobooooboon
ooooooooo

2. JoOoboooooooo

0000000000000 00000000000
000000000000000000000000
00000000000 000000000 10000
v1,v9,v3,0, 000 4000000000000000
00000000000 0000O000D0O00000
O0O0Ow,ve,v0000000000003000
000000 100000000000000000
0000000000000000000000000
00000000000000000 10000000
0000000000000 000000000000
vi,v9,v3,0, 0000000000000000000
vw,000030000000000000000000
0000000000000000000000000
00000000000 00000000000000
0100000000000000000000000
oooooooo

000000000000000000000000
00000000000 00000000000000
0000000000000 000000000000

IS1-15:177



000oDoooooooooooooooooooon
0000000000000 oo0o0oUoo4ooo
00o0oDooOoooooooooooooooooon
goooooOooooooooDooOooooooooo
000oDoooooooooooooooooooon
oooodooooooooooooogoooooon 2
00o0oDooOoooooooooooooooooon
goobDooooooooooooOooooooooo
00o00o0oooooooOoojooooooooooo
gooooooooooouooooOooooooooo
gooooooood
goooooOooooooUoopoooooooogo
goodooobobooogoobbuoooooon
000oo0oooooooooooooooooooon
goodoooooboooooooboboooooon
ooooDooOooooooooooOooooooooon
goodoooooboooooooboboooooon
o00ood0oo0ooooooooooooooooon
goodooobooboooooooboboooooon
ooooooOooooooooooOooooooooon
gooboboouobonobobooobooon
ooooooOooooooooooOooooooooon
goodoooooboooooobboooooon
00ooooooooooooooooooo
goooooobobooooooobuoooooon
000000o0oooOoo [geoooooooooog
oooooOoojooo0oooooooooooo
ooooooOooooooooDooOooooooooon
goooboouoooboboobouobobobooog
goooooOooooooooDooOoUoooooooo
goodooobooboooooobbooooooon
ooooooOooooooooDooOooooooooon
goodooooobooogoobboooooon
ooooooooooooooooOooooooooon
goodooooboboooooobuooooon
Wright 00 0000000000000 0O0O0O0O0O
goooooooobuoooooobboooooon
O0000000o0Oo po0o0ooooooooo
gooooooobuoooooobboooooon
0000o0o0o0o0o euooo0oooooooooo
0000000000000 0000Wright DOOO
o0ooDooooooooooooOooooooooon
0oo (70
Wright 0000000000 cropped version of The
Extended Yale Face Database B[12]0 00000000
00o000o00oOoDoDOo400000000038000
goooooooooooobooobbobobbobbbeo
ooooDooOooooooooDoooOooooooooon
goodoooobooobbuoooobobbouoooon
ooooDo0oOooooooooooooooooooon

V4

(%1

U1 dbobooooobcoboob0fwo,v,v30000
gbooboooocOoooobocoobooooooooooooon
v UO0O0o0ooooooOooooooooooooo
ooooog

Y

----- .':'

%2

02 00o0ooooobooooooboooboooboloooo
oooooobooooood

gboobOobooobooboooobooooboon
oboooooboboooooboooboooooooo
0000000 YaleBOOODOOOOOOOOOOODO
ooooooboooooboooobooooobooo
obooooOoboooooboooobooooobooon
gboooboooboooooboo
obooooooobooboooboooooooooan
gbobooboboobooboooobooooboon
obooobooboooboboooobooboooboooo 30
gboboobobooooboooobooooboon
ooooobooooboooboooobooboboooo
gbooobOoboooooboooobooooboon
ooooboobooobooboooobooooobooo
oobooooooobooooobooooboooooon
ooooooooooooo

IS1-15:178



03 ODoooobooooooooooooobooooboo
goooocoobooooooocoobooooooo
uoboooooooooo

0 4 cropped version of The Extended Yale Face Database
BO3OODOOODODDODODOODODOODOOOODOOOOd
600oonooa

3. goboboboooaobo

3.1 Sparse representaion-based classifica-
tion

00000000000 Sparse representaion-based
classification0 00 SRCOODODOOODOOOOOOODO
00000O000O0o0o0oooooOooooo pB)oo
goodoooboobuoooooobobooooooon
00ooDooooooooooDooOooooooooon
goodooobooboooooooboooooon
00000o000oo0oUooooooo[s3joooo
goopoooooooogooo
3.1.1 DOO0Oooooono

oooooooogodopopooooooooo
kE(=1,...,0)0000000000000000O
0000 S, e R*» 00000000 D0O000O0
gooooooooooooooboooooon
S =1[8,....,8] e R*NOO0O000ODO0OOO q € R?
JoddooDoDooooopDoooddd< NODOOd
ooono

C
N = "ny, (1)
k=1

oboooooboobooooobooboboobooobooon
oboooboobooobooboooobooooobooo
boiobod «0oboobooboooon

q=Sa (2)

O000d<NOODOOOODODOODODOOOOO
oboooboooOoooob ¢guhoooooooon
oooobooboooboobooooboooooboon
ooooooboooboobooooobooooobooon
gbooooooooo

min ||al|o subject to ¢ = Sa (3)

uboboobooooo00 «dbooooooooooo
ooooboobobbobibebobooobooo
dddddsO0oobooobbbn s-sparse 000
oOoo/¢000000O00O0OO0OO0O (3)ONPOODOO
goobooboobooboobooboboobooboo
goobooo,ob0bbdobobbobobboooooo
00 3)000000o0ouooooooo 13|10

min ||a||; subject to ¢ = Sa (4)

3.1.2 OUOOO0OO0OO0OOO0
gooooooboooboboboobooooooobooo

d<NOOODDODOOOOOOOdJd0O0O0000000

ORcRF>O0OD000D0ODODODOOOOO

q' = Rq (5)
0()00 (4)000000000000000
min ||a|[; subject to ¢’ = RS« (6)

00000000000 0oOooO0 (6p)ooooooo
gboooobooboooooboboooogoo

k= Cu(R,S)slogd (7)

cO0o0oU0o0ooOoUo k00O (nOobDOoUooOoooo
000000000 (R,S)000000O0OOOOOO
RO SOO0OOOOCOOOOO 13|10

1(R,S) = Vdmax|R; S;| (1<i,j<d) (8)

gboobOobooooboooobooooboon
00RrROO0OOO0O0OO0OOO0OOOO0ODOOOOOOOODOO
O0oooooooooo soopooooogoooo
O000ROOOOOODDOOOD0Os<xdODOOOODO
s-sparse 000000000 ODODOOO0O0O0O kODODO
O0000000o0o0oooo (140

0

k= ko =2slog (:) (9)

goobOoooooboboo1o0ooobbooooon
gon

IS1-15:179



000000 1: 0000000000

000000000000 geRC
NOOOODOOOOOOO CcOooo0d
000oodO S=[81...8: € RN
OO00o00oooog &

ooooooooog £

1.¢q,S000d00000000000D00000

DooooQ

2. 80000 2000000000

3.$0000 q0000000

4. 00000000000 E:argmkinrk(q;a)DDD

3.1.3 0OO0O0O0OO
goog

7e(q; @) = [|q — Sra||2 (10)

O00ON={ny,...,nc}000000000000O0OO
O00000ONDOOOODaOOOOODOOODOOOOO
goboobd e, 0000

oy
a=|[ 1 | erY (11)

ac

obooooboooobooooboobooooooDn
gboooobooobooboobooooDboo

3.2 JOO0bOobOobOoboboboboob

3.2.1 OO0OODOOOO
gboooobooooobooboooooboooogn
oooooobooooboboooooboooooDbo
oboooobobooobobooobooboooooon
gbooboobooobooboooobooboooooobo
obooooboboooboboooooboooooobo
gbooooboooobooooboboooooobo
gbooooboboobooboboooobooboooooDbn
gbooboobooooboooobobooooobo
gbooooboobooboboooboobooooooDbo
gbooooooboooooboooooon
000000000 d00ooooooooogk (=
1,...,0) 0000000000 OOOU0O0OOOOO
0S8, eR* 000000000O0O0OODOO0O

Sk := span Sy, (12)

00 k0000D000000000000000000
0000000000000000000000000
0000 S=18,,...,8c]eR>N oOoOO

c
S = U Sk = span S, (13)

k=1

0000000000000000000RY0O00O0
ooooobooobooboooooobooobooo
00000000 ¢eRIOOOODODOOOOODODOO

googo
C

q=> Swa; = Sa (14)
k=1

000D000000000000000000
Q:=q",....q"], (15)

fufulafslslslsls
Q= SA, (16)

gboobOoboobooboooobooooboon
oooooooboooooo

A:=[aW ... a™]eRN*" (17)

0000000000000 40
ol
al = | eRrV, (18)
al)
0;00000000000000000000000
00000000000 ADOODOOO0OOO0O0O

A
A= (19)
Ac
Dooo
A =[al, . o] e RX (20)

0000000000000000000000000
000 (14)0(16)0 d< NDOOOOODOOO0O0000
00000000000000SRCOO0000O0O0O0O
oooooo

0000000000 (19)000000000000
00000000000000000000000 Ay
0000000000000000000000000
000000000000000000fy 00000
000000000000

X [ X1lle
Inc|] v = : (21)

Xc [ Xcllr
O0OANDOOOOODOOOO00O00000000|-||s

googooooboobobboobooboobobo
gbooo0o ooobooboooooaon

[ X No.ar = [lfar(X)llo (22)

IS1-15:180



0000002000000
O0D0rO000000D0O0O0DO
0000000 Q € RO
NODOOOOOOODO
oooooodd 8 eR™MO
000o00O00ooOooO AN
0000000 000o0oon £
1.Q,§0d000000000000000
2. 0000 2000000000
3.8§0000 QUOUDOOD
4. 00000000000 E:argmkinrk(Q;A)

oogoo
L = {arg mkin r](cl)(Q; A),...,arg mkin rli")(Q; A)}
aoad

gboobooboooboobooooboboooooobo
000000000000 (22)000oooooooo
gooboooooooo

min ||afjo,n subject to g = Sa (23)

min |Allon subject to Q =SA (24)

Wright 000000000000 OSRCOOOOOO
0000000000000 o0ouooouooo
oobooobooboobobooboboooboobooon
gboobooboooobooooboboooooobo
000o00o0o0oooOoooooeuooooooo
gbooboobobooobooooboboooooobo
gbooooo
3.2.2 0O0O0O0OOO

gboobooboobooboboooobooogon
oboooobooooboooobooboonb 100
gbooooboobooboboooboboooooDbo
goboobool1obobooooboooboooobon
gboooobobooobobooobooboooooDbo
gbooboobooboobooooboboooooobo
obooooboboooboboooboOoboooooon
gbboooboobobooooboobobooboobooo
gbooooooboobooboobooooon

arg min r4(Q; A) := arg min [ Q — Sy Axllr  (25)

ggodobbbboooobbbbuoouo 2000
00000000 0o0O0ooOo0o0Obo 2000000
gobobooobooobooboos3sboboboooooo
O0o00ooOoO00ooOoooooOoUoooooooo
3.2.3 J0O0OOUOOOOOO

ROMPUO Regularized Orthogonal Matching Pursuit[
(18][19) 000000000000 DOUOUDOOUOO0
goooooooooooooooooo 3poopoo
0000000000DO0DO0D 10000 ROMP O
ooood

0000003 00000000

0000000000 Q e RO
0oooooo SeR™NO
00000O0DO0DO0OooO N
00000 M ;

000 00000000 A
0000000O00O00O000 z

1.0000Z=¢00000 R:=QO00000

2. repeat

3. U=S"R

4. v = fn (U)

5 JUOyO0O0OO0ODOOOOOODDOO

M,000000000000000000
00000000000000000
0000000000000

6. JO0~y000000000000
0000 i<jego000 <2y
0000000 JocJyOoooono
0000000 [alE:=X%0

od Joooo
8. T:=TUJ
9. for each j do
10. a9 = argmin [|¢¥) — 3 Ska|
« kez
11 end for
12 R:=Q - E SLAL

ke
13 until ||R||r =0 or cardZ = 2M,

0000000 QUIONONONONONOD SO000000
0000000000000 ANOOOODOOOOOO
0M,000000000ROMPOOOOOOOOOO
000000000000000 ADOOO000OO
00000000ZO0O0O0O0OROMPOOOOOOO 3
000000 X0YDzZO0OOOOOOOO0OOO0OO
0XO000O ROODOOOODOOO00O0O0O000O000
0000000000000000000000000
000 YDOOOOODOOOO SO000 ROODOUDO
000N DOOO0OO0UO000000000000 0
00000000+0000000000000000
000000000000000000 % 00000
000000Z000000000000000000
00000000000000000000000000
000000000000000000000 L200
00000000000 2000000000

00000030000000000000000
0000100002000000000 (nMgd)OO
000000020000000000000000
0O(mMd)000000000000000000
00000300000000 O(nMgNd) 0DDO
O (nMyNd)O OO0

IS1-15:181



100 s mermsrrrrrgrrr
80
70
60 -

50 —SRC
aor | SSM for 1 query

30 |---SSM for 2 queries
2F | SSM for 4 queries
10k —SSM for 8 queries

Recognition rate [%]

% 15 10 5 0
PSNR [dB]
0 5 cropped version of extended Yale BOOOOOO0OO
goododoboooooooooooooon

4. JO0O40O4Q4
4.1 00OO0OOO0ODOODOO

0 40000 cropped version of extended Yale face
database B[12) 0 0000000000000 0O0OO
000o0oDoooooDooooooooooooon
000000000 32x320000 (=102400)00
00o0oo00Doo0ooooOooDooooooDoooon
oooo0oooO0oooO0ooDOooooooooooon
gododooooogosRCcooooooooooon
SSM:=Sparse Subspace Method D 000000000
gooo

050 SRC, SSMOOODODOOOOOOOOOOO
go0ooopoooooooooooooooooooo
00oooooooooOooogoossMooooon
00100000000 15dBO000O0O0O 90%0
000010 [dB)ODO0O %O O0OD0ODOOOOOO
O0n=80009[dBjO0O0CODODOO 100%0000
80%0 000004 [dBO00000DO0OOOOOO
ooooooOoOoooooooooOooooooooon
0000000DO0OOSRCO SSMOOOoOoooOoo
0000000000000 O00O01, dB00OOO
ddooo1l1000poossMOodooooooooo
oooo

4.2 0J0O00O0O0DOOO0OOOOOO

gbbooooobobooooboobooooogn
O0000OWebOUOOO Haar-like DO OO [16) 000
gbo0oe00OOobOOOOODbOOODOOOOOOODO
gbooboooooobooooboooobooo3ooon
oboooobobooobooooboobooooooDn
gboobooboobooboooobobooooooo
oboooobooooboobooobooboooooon
gboobooboooboobooooboboooooobo
obooooboboooboobooobooboooooDn
gboobooboooboobooooboboooooobo
gboooobobooobobooobooboooooDbo

o00e6000000DO0ODO0ODODODOOD 3200
00000 cropped version of extended Yale B 0 O O
O0D00o0oOWwebOOQODOOOODODOODODOO
oooooooooooOoooooooooooooon
0000000000000 32x320000000000
O000o0oo0ooooooooooooooooon
oood
gOoOoSrRCOSSMOOOOOOOOoOoOoOooooood
0000o0oo0ooooooooooooooooon
oo0oooooooooOoooooooooooooon
000o0o0ooooooooDooooooooooo

4.3 00OO0O0OOOoOOOO0

000070000 ETHRO[1700D0O0O0OOODO
O.ETH80O 800 0DO 30000D0DOO0ODO 8OO
obooobobooobooboooooboooooboon
gbooobooboboobooboobooboobobooon
O0o0o0oooooooboeObOODOOETHSOODODODOO
obooooobobooooboboooboobooboooon
goboooobooobooboobooooboooboon
1x1500000=225000000000000000
ooooobooboobobooobooboboobobooo
oooO0O0O00000000000000000SRC
gbooobOobooooboooobooooboon
O000ooOOos000000054.5%00000

ssMOOOOOO0OOO0OpoOooooOooooooon
gbooobOobooooboooobooooboon
obooooboobooobobo 2000000000000
gbobooboobooboobooooboooooboon
gbooobOoboooooboooobooooboon
oboooboobooobobooooobooooboon
gboboobobooobooboooobooooboon
gbooobOobooooboooobooooboon
obooooobooooobooooboooooboon
oo 225051200000020000000000000
good

oobooooooboobooboooobooobooon
gbobooboboobooboooobooooboon
O0000oDo8%Ii0oo0Uuoouooooooo
obooobooboooboobooooboooooboon
gbobooboboobooboooobooooboon
gbooobOobooooboooobooooboon

IS1-15:182



oboooooobobooooobbooobooooobn
goog
SRC, SSMOOOOO0OO0OOOOOODOOOOOOOD
gboobooboooobooooboboooooobo
oboboooooboboooooboboooooobn
gooboObooooooobboooooobobooooon
oboooobobobooboboooobooboooooon
gboooobooboooooboobobooooboboobo
oobooooooooboboooooooobboooon
gbooboobooboobooooboboooobooobo
oboooobobobooboobooooobooooooo
gbooboobooboobooooboboooobooobo
oboooobooboobo100boobooooon
gboobooboooobooooboboooooobo
gboooobobooobobooobooboooooDbo
ooo0oOoOoooooooooooooossMooOoo
Os00900000000900000O0000O04000
oo0obOoDO0o000o000oO0oosAdBOODODOD
ooDo00oO00oocO0oDOoO0ooooODoOooOn sdo
gboooooobooooooo
oboooobooooobobboooobooooon
gbooooboooboobooooboboooooobo
obooooooboboooooboboooooboobn
gboooobooboooon
oboooobooooobobboooobooooon
gboobooboooobooooboboooooobo
gboboooboboooobooooobooobooooobogooon
gioobooboboobooobooboboooboo
oboooooooooooooooonD ETHSOO OO
ooooooooooobooboooooo 4000900
gbooooboboooboboooboboooooDbo
gbogoogosbdizgbolebdnoooboobobogn
gbooooboboobooboboooobobooooooDo
gbooooboooobooooboobooooobo
gbooooboooobooooboboooooDbo
ugboo 22000000
SRCOOOOOOOOODOOO 1nngooooooo
gbooooboooobooooboboooooobo
goooobobobobobobooboooooo 100
0000000 %0 0000000
SSMOO SRCOOOOOOODOOOOOOOOOD
gbooooboooboobooooboboooooobo
goboooobooboobobooobooboooooDbo
gboooobooooog
01rjkoobogoooobooboooooboon
gbooooboooboobooooboboooooobo
gooobobooobo20b00boboboobDon
02000000000 100% 00000000000
oood
sRCOSSMOOO0OO0OOO0OO0O00OOOoooOoOoOoooo

O7 0O000ODOOOCOOO0OOOOETH8OOODOOOOOO

ooooi100
- - - T
-lm @ _@ _ B
: m @ &
-00 Od EE  ED
‘ g @ &
geiamaiale el =SSR

08 ETHS0OOOOO

Recognition rate [%]

—— 225 dimension sequence
- - =225 dim
0 512 din
—— 512 dimension randon

| 2 3 7 5
Nunber of using query

09 ETH80DODODODO SSMOOOO

010 ETHSOUDODOOOOOOOO0DOO0O0O 90°00
gooboobog 3eo°04°00oooooooon
gooao

gbooooobOoboboooooooobooboobon
oobooboobooobooboooobooooobooo
gosRCcOOQOOOOOQOOOOOOOoooDoOO
oboooooboooboobooooobooogoobooon
obooooOobooooobooooboooobooon
obooooooboooooboboooboooooooo
obooooooooooobono

5. U 00O

gbooobOoboobooboooobobooooao
oboooboobooooboooobooooobooo
gboboobobooooboooobooooboon

IS1-15: 183



recognition rate [%]

0 50 100 150 200 250 300 350
viewpoint clearance for training data [° ]

011 SRCOOOOO

100 - - -

—8—SSM for 1 query

—A—SSM for 2 queries
40 - —¥—SSM for 4 queries
—*—SSM for 8 queries

recognition rate [%]

8 10 12 14 16 18 20 22 24
viewpoint clearance of training data [° ]

012 JO0O0OoOooOoOoOoOoOoOooOoOoO sSsMOoOoood

—E—8SM using 1 query

—v—SSM using 2 queries
—4—8SM using 4 queries
ol —*—55M using 8 queries

recognition rate [%]

8 10 12 14 16 18 20 22 24
viewpoint clearance for training data [° ]

013 J0000o0ooooooooooooo sSsMOoood

oboooobooooboobooobooboooooon
gbooooboobooboboooooboooooDo
gboooobooooboooobooboooooDbo
gboooobobooobobooooboobooooooDn
gboobooboooboobooooboboooooobo
ubooooooboboooobobooooobooobn
goobobooooobobboooobobobboooon
gbooboobooboobooooboboooooobo
oboooobobooobobooobooboooooon
gboooooboooooboboooooboooooDbo
gbooooo

U U

goobooOooobooooooboooonn
227001630 00000000

g O

[1] S. Watanabe and N. Pakvasa, “Subspace method in

[7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

IS1-15:184

pattern recognition” Proc. 1st Int. J. Conf on Pattern
Recognition, pp. 2-32, Feb. 1973
o000, “0000g0g”oooooooon 43,00
oo, 1973.

00 00,00 ,“0000000000000000
ooO0”dooooo0oo0.ogooooooooo
O00o0oooog, vol. 46, num. 15, pp. 21-34 2005

H. Muranse and S. K. Nayar , “Visual learn-
ing and recogntion of 3-D objects from appearance”
Int.J.Computer Vision, vol. 14, pp. 5-24, 1995

J. Wright, A. Y. Yang, A. Ganesh, S. S. Sastry,
and Y. Mald “Robust face recognition via sparse rep-
resentationd ” IEEE Transactions on Pattern Anal-
ysis and Machine Intelligence vol. 310 pp. 210-2270
Febrary. 2009.

T. Sakai, “Compressed Patern Recognition A Frame-
work of Pattern Measurement and Analysis Exploit-
ing Sparsity” Technical Report of IEICE, vol. 109,
num. 344, pp. 43-48, 2009
00 00,00 00,00 O,“«c0000O0O0OO
O0O00O0O0DOOOgo” IPSJ SIG Technical Report,
vol. 2010-CVIM-172, no. 33, pp. 1-7, 2010.
oo0o,000D0,0000,«000000Oooooo
O0O0ooOooo” 0oooDb-110, vol.J84-D-I1, no. 8,
pp. 1549-1556, Aug. 2001
oooOo,000, “00000b0ooOoDooOoooo
O0o0O0oUoOooo”ooooDb-110, vol.J88-D-11(8),
pp. 1349-1356, Aug. 2005

P. N. Belhumeur and D. J.Kriegman, “What Is the
Set of Images of an Object Under All Possible Illumi-
nation Conditions?” Int.J.Computer Vision, vol. 28,
pp. 245-260,1998
B. Scholkopf, A. Smola and K. R. Muller, “Nonlinear
Component Analysis as a Kernel Eigenvalue Prob-
lem” Neural Computation, vol. 10,num. 5, pp. 1299-
1319, 1998

A. S. Georghiades and P. N. Belhumeur, “From few
to many: illumination cone models for face recogni-
tion under variable lighting and pose” IEEE Transac-
tions on Pattern Analysis and Machine Intelligence,
vol. 23(6), pp. 643-660, 2001.

E. J. Candes and M. B Wakin, “An Introduction To
Compressive Sampling.” IEEE M SP, vol. 25, num. 2,
pp- 21-30, March. 2008

D. L. Donoho and J. Tanner, “Counting faces of
randomly-projected polytopes when then projection
radically lowers dimension” J. Amer. Math. Soc, 2009
S. S. Vempala, The Random Projection Method (Di-
macs Series in Discrete Mathematics and Theoretical
Computer Science), Amer Mathematical Society, 2004

P. Viola and M. J. Jones, “Robust Real-Time Face
Detection” Int.J.Computer Vision, Vol. 57, num. 2,
pp. 137-154-154, 2004.

B. Leibe and B. Schiele, “Analyzing appearance
and contour based methods for object categorization”
proc. of CVPR’03, pp. 409-15, 2003

J. A. Tropp, “Greed is good: Algorithmic result for
sparse approximation with application” IEEE Trans.
Information Theory, vol. 50, num. 10, pp. 2231-2242,
2004

D. Donoho, M. Elad and V. Temlaykov, “Stable re-
covery of sparse overcomplete representations in the
presence of noise” IEEE Trans. Information Theory,
vol. 52, num. 1, pp. 6-18, 2006



