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Pose robust face recognition based on CASPCM m odel

ZHAO M ing-hua, YOU Zhi-sheng, YU Jing XIONG Yun-yu
( Institute of Image& Graphig Colkge of Computer Science Sichuan Un wersity Chengdu 610064 Chna)

Abstract CASPCM model is proposed tom ake up the d sadvantages of ASPCM modelwhik dealing w ih facesw ih large
angles The training san ples are grouped according to their distances tom odel cen ters and a localASPCM m odel is constucted br
each goup Synthes s result of CASPCM model is obtaned by averaging results of the local ASPCM models with appoprate
wekhts Grad entdescent algorihm is used to iteratively m prove esti ate of the head pose A ccuracy and generalizaton are used
to gauge analyss and synthesis abilities of the model Experm en tal results show that the o abilities of CASPCM m odel are both
superior to ASPCM model recogniton ratb of CASPCM model & 7% higher han ASPCM model
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Fig 1 Non-linear sanple distrbuton and CASPCM app roach

21 o (6)
K K Askol (5 (6) . Il Ax; |
[Ly oy Ly ooy Lg ) , Ly k 3
. o L CA SPCM il
Uy,
' (3) p
K K
0= 2w (0)6 = Dawi(0)A, (v) (1) 2 2a 2b 8
k=1 k=1
, 0 swy (0) P
L : 0, L. v , p=1.2 | o ;p=Q9
DA , CASPCM p=
ST 715 ey T 7 T
I S s w B -J X1 s St e g
< A g 1.6+ g 3.5 :. --:..-a.. ..a'. .a'-.
p=D wA(e)xA, Zwk (e)Jb ey Zwk(e),]k = q.:\;1,4. 18_7 Y
r=l 3 1.2 Lo I A
i Z 210 e Iy S
wi(0)SS, (0), 2uwi(0)TS, (0) (2) 808 A i kR
- £0.6 R A S et S
;D %04 g Qlema tr
N . A & 0051015202530 D 051.01.52.02.53.0
(x,J, e )Y R Ju e i Ly p )
5 SS Fig 2 Canparison ofweight functions detem ned by differentp
3 TS 32
ATR 20 CA SPCM
K
wi(0) = (0w )\ Do (0-uip) (3 ASPOM (0,
k=1

0°% 0%), ( £30° 0% 0°), (05 £30° 0°), (0% 0°



30 4 CA SPCM 431
+30°) , 7 ,
15° 400 Z ‘ ; < N ;
en n, Z vl _ il), 7
ASPQV[ N m= m=1 ( )
CASPCM ; ASPCM N
5} -0 v -9 (8)
3 i= l
(D (8) . (n 6‘)*{(% 0'), o (V. 0),
M M m m
@ L (v, 0 )0 1 m
m
’ \\ 5 8l ’
' g ; €
il v s 2
ClASEIRS ﬁﬂﬁﬁﬂ@@
[10]
p=140
s So , CASPCM ASPCM
, 4 4a 4h
L 8§ 1624 32 40
Fig 3 Sketches of CASPCM model and ASPCM m odel ; 4c 4d
ol SR T T T T 2 5.0ne r 3 5.0 T
Cof o e o o - & ot B e T N
s &- B et e e g 8 54.0 T ASPCM roddel 54.0
; Z .- .-:!.SSB' Mm'Qa?] e am g g g %8 _____ g g(s)-_ \ __!....:.-.J_. bendenaband
ES ERN 825 I ASAS A
§ 3p 5N 811 ...-.C;IA,&P !—“—‘-’?—‘?r- ﬁlﬁs»\{:--%sfc et
& 2--X &0 2t--3 == e Y 0] T N PO Y B P ZOF IETW N IR SURUVOY SOV AR
5 1t- N Sfoi g [f=-d-dehendyoctogedfiandos §0.57 JEFCOND 8 RS L DU SR S §0,5----i---:---.----'---',---"---'-«
“’00 5 10152025303540“60 510152025303540;003 5]0152025303540%0% 5 10152025303540
number of shape PCs number of shape PCs number of shape PCs number of shape PCs
Fig 4 Canparison of he abiliies of CASPCM model and ASPCM m odel
4
8 » ©
0.8230° 08 22 CASP(M
Q 9° ASPCM R
24° Q9 24 CASPCM
ASPCM ’
33
+50° 800
;32 )
, 1 ’
ASP(M ,
;2 )
[1] LU Zh E YOU Zh S WANG Y Q. Face recognition based on PCA
and ICA [ J]. Laser Technobgy, 2004 28(1): 78~ 81 ( in Chinese).
L CASP(M [2] KOUZANTA ZHE F, SSMMUT K Towards nvariant face recogn ition
ASPCM Mo [ J]. Infomation Sciences 2000 123(1): 75~ 101.
Table 1 ~ Canparson of recognion ratio of CASPCM model and [3] LEEM W, SURENDRA R. Pose-invariant face recogniton using a 3-D
ASPCM m odel defomablemodel [ J]. Pattem Recognition 2003, 36 ( 8): 1835~ 1846.
w . . ] [4] LAIJH, YUEN P G FENG G C Face recogniton using holistic Fourier
test set. CASPOM modelf%e ASPCM modelfl inprovelo invarint fatures [ J]. Patem R ecognition 2001 34( 1): 95~ 109.
the first set 9.5 91. 3 + 712 [5] EKKELER S MULLER S RIGOLL G. Recognition of JPEG can-
pressed face i ages based on statistical methods [ J]. lnage and V 1
the second set 0. 4 92 4 +70

son Canputing 2001 18(4): 279~ 87 (T 4% 4357 )



30 4

435

=

Neft,

[1] NIGHT J C, RUSSELL P S Nev way b guide light [ ]]@ience
2002, 296(5566): 276~ 271

[2] NIGHT JC BRKST A, RUSSELL P J A IFsilica singlem ode optical
fberw ih photonic cystal cladding [ J]. Opt Lett 1996 21( 19):
1547~ 1549

[ 3] NIGHT JC, BROENG J Phobnic band gap guidance i optical fbers
[ J]. Science 1998, 282( 5393): 1476~ 1478

[4] YEH P, YARNV A, MAROM E. Theory of Bragg fber[ J]. JO S A
1978, 68( 9): 1196~ 1201.

[7]

[ 8]

[9]

[ 10]

[ 11]

[ 12]

[13]

[ 14]

[15]

[16]

[17]

[ 18]

[19]

BRK T A, ROBERT P J RUSSELL P J. Full 2-D phoonic
bandgaps i silica/air stucture [ J]. Electon Lett 1993 31( 22):
1941~ 1943,
BUCZYNSKIR. Photonic crystal fbers [ J]. Acta Physica Polonica
2004 A106(2): 141~ 167.
PAN Y Zh ZHANG ] HU G Jet al Photonic ciystal fber and laser
[ J]. Laser Technology, 2004, 28( 1): 48~ 51( in Chinese).
LM H, LDNG F O, WISE F W. Fen osecond yttethum fber laser
w ih photonic crysial fber fordigpersion control [ J]. Optical Express
2002 10(25): 1497~ 1502
LMPERT ] SCHREIBER T, NOLTE S. Allfber chipedpulse anplr
fication system based on canpressin i ai-guiding phoonic bandgap
fiber [ J]. Optical E xpress 2003, 11( 24): 3332~ 3337.
CHAMPERT PA, POPOV SV, TAYLOR JK. Generation ofmuls
watl broadband continua i holy fbers [ J]. Opt Lett 2002 27
(2): 122~ 124
BJARKLEV A, BROENG J DR DI K Dispersion properties of pho
onic crysial fiber [A]. ECOC’ 98 [ C]. European: ECOC 1998. 135
~ 136
NIGHT JG ARRAGA J BRKST A Ananabus dispertion in pho
oni crystalfber [ Jl. EEE PhoonicsTechnobgy Letters 2000 12
(7): 807~ 809
MOGILEVTSEV D, BRK T A, RUSSELL P J G roup- velocity disper
sion in photonic crystal fiber [ J]. Opt Lett 1998, 23( 21): 1662~
1664
REN G B LOU Sh Q, WANG Zh. Study on dspersion propetties of
photonic crystal fber by equivalent ndex model [ J]. Acta Optica
Sinica 2004 24(3): 319~ 323( in Chiese).
HO KM, CHAN C T, SOUKOUL IS CM. Ex stence of a photonic gap
n perodic diekctric stmctures [ J]. PhysR ev Lett 1990 65(25):
3152~ 3155.
LEUNG K M. P hne wave calculation of photonic band stmctures in
photonic band gaps and localzations [M ]. New Y ok: P lenum P ress
1993 89~ 119
HUANG K Soli physics [M ]. 2nd ed Beijing Advanced E ducation
Press 1988 134~ 157( in Chinese).
CHAMPENEY D C Fourier transfoms and their physical applica-
tions [M]. 10th ed, Nev Y ok Academic Press 1973. 154~ 157.
LEUNG KM, LU Y E Full vectorwave calcu ktion of photon ic band
stuctures in face centered cubic diekctric media [ J]. Phys Rev

Lett 199Q 65(21): 2646~ 2649

(E#H 431M)

[ 6] OKADA K AKAMATSU § VON DM C Analyss and synthesi of
pose variations of human faces by a lnear PCMAP model and its ap
plication for pose- nvariant face recognition system [ A ]. Proceed ings
Fourth EEE Intemational Conference on A utan atic Face and Gesture
Recognition [ C]. USA: EEE Canputer Society 2000. 142~ 149

[ 71 TROGEN E BULTHOFF H. Face recognition under varying poses

1996 36(12):

the wle of texture and shape [ J]. V ision Researd,

[ 8]

[ 9]

[ 10]

1761~ 1771
RICHARD O, PETER E DAV D G. Pattem chssification [ M ]. 2nd
ed Beijing ChinaM achine Press 2003. 456~ 457 ( in Chinese).
BIAN Z Q, ZHANG X G. Pattem recognition [M ]. 2nd ed Beijing
Tsinghua Unwersity P ress 2000. 331~ 332( in Chinese).
TRESP V, HOFMANN R. Nonlinear tm e-series predictonw ihm iss
ng and nosy data [ J]. Neural Can putaton 1998 10( 3): 731~
747



