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Face recognition with patterns of
monogenic oriented magnitudes under difficult lighting condition

YAN Haiting, WANG Ling”, LI Kunming, LIU Jifu
( College of Elecirical and Informaiion Engineering, Hunan University, Changsha Hunan 410082, China)

Abstract: In order to improve the performance of face recognition under non-uniform illumination conditions, a face
recognition method based on Patterns of Monogenic Oriented Magnitudes ( PMOM) was proposed. Firstly, multi-scale
monogenic filter was used to get monogenic magnitude maps and orientation maps of a face image. Secondly, a new operator
named PMOM was proposed to decompose the monogenic orientation and magnitude into several PMOM maps by accumulating
local energy along several orientations, then Local Binary Pattern ( LBP) was used to get LBP feature map from each PMOM
map. Finally, LBP feature maps were divided into several blocks, and the concatenated histogram calculated over each block
was used as the face feature. The experimental results on the CAS-PEAL and the YALE-B face databases show that the
proposed approach improves the performance significantly for the image face with illumination variations. Other advantages of

our approach include its simplicity and generality. lis parameter setting is simple and does not require any training steps or

lighting assumption and can be implemented easily.

Key words: face recognition; monogenic filter; lighting; magnitude; orientation

0 3%

N B ST N P o, S IR AR AR 2 B ARG TR 2R
M—PEEHRNE, F—"ANAREGEN AR,
ZT AR IE RIS 1 22 R B 2 B TR IR] W A FEAH R 6 e 24
TRIE G2 BT, R TR AR U 4T I 9 3
B —,

H R, 2 ARSI o i e R T B Y i T LA Aol =28
F—RKEET ID BB, WOCRE T %, A,
R T HRBAT =R, R AT E R NG
&, HREEERENS, TREEEN TERERRAENS
BEEUEZMND , B RERTRBEAMEN I, R
FERY Retinex ( Multi-Scale Retinex, MSR) 3145 Sy vk
EExTREE I ERBURAR LT, (5 B AL B R 6 IR E R (9 58 1 38
RAEWR, RN ERRKEERE, F=RKEBETHR
AR B 5 B, B 3 — {E AL 2, (Local Binary Pattern,
IBP)“ | R B K 25 4% 1F 28 #% ( Scale-Invariant Feature

W B #E:2013-03-28 ;&[] H #{ :2013-05-03,

YEE R EEFE (1988 - ), 55, WU DA RBP4 , BB T5 1) - B R4 B AR R A 5

Transform, STFT) /45, E143 % J5 B4R 42 B0 B R AR A 1
J7 ik BUAR BB A RO R R (R X F 48 et
W RO T I E R A AR I AT

Felberg 251! T 2001 47 Y35t HLAT 37 A 48 P ) B 38
{55 (monogenic signal) , SCHR[ 7 1H 5438 0E 3 5 (0 i B A
{5 B AT A A BET 4R & T B3 5 3 — E 5 ( Monogenic
Binary Pattern, MBP) , HRIX R BB 5 1 X R AR M 9 55728
R TR ER, AT FRRUEANAEE
B, BB AS Ak B A i U B S T e, Vu B
2010 AFHE HY 1 —Ffrxof 466 B i FEE 086 88 O 1) L AT 46 B9 A 1)
B Z iR EAE L ( Patterns of Oriented Edge Magnitudes, POEM) ,
FTF POEM 19 AR RIS BE7E AN TR A T B iy TR
ORI EX Fob AR e R B A R B R

ZRCHRI8 -9 I MR K& AR T — s & B & Bk
FEANERIBOL BN RFIE RIS S B AR PO 7. B iR
WY —FMoB R 7T 3 E ) IE (B 2 ( Patterns of
Monogenic Oriented Magnitudes, PMOM) , i# it PMOM & 1%

E# (1962 - ), &, MR A, 8%, 10

&, EEMHETTH BE G BT R GERATE; FR(1988 - ) B TARSMA LIS A, EEBE T A BT B R AR
XIHLAE (1987 - ) 5B BT AL A B LA SEAE , EEBT ST I R AR G B RAE TR



% 10 41

EESF AT EREOREREX M E L BAR R 2879

B VR I S 1) BRI 0 B A ) AT O, SR — B
LBP 52 it PMOM #5 = & v 1) 5 B8R AR AR 4E A TR 3l
1€ CAS-PEAL F1 Yale-B AJi& 7 M9 30 30 R A A SLH R AL
SRR AR BB T, T BT R T AR
PRI ERER I T8 M fE

1 BEESHED

U e AN 0 B 5T LA SRR Sy Riesa A5t
A R 3 R 0 07 1 RS A 3 4 — ME 2R
AEAR e, BAAE B AT B R F AR AT R R R
SRIETUR TR SRR

S U EMRART 2 = (w,y) . W47 ) ) Riess AEHL

= x y

o) = (e 3eT) )

BEABIRN 1(2) , WLl 5 TR

Ii(z) = (LL.L) = (Ih *Lh, +1) (2)

I=1(z)*F"'(G(w)) (3)
Hep « FREBEH, FRRMEN RS, Go) RAHR
1) Log-Gabor W12 7%, M 2400

G(w) = exp| - [log (w/wy)*/2[log(a/w,) )P} (4)

w0y = (A ™)™ (5)
Holr: o HHOHE, o HBIRERT, A, HENBK,
R R AR B 5 0 2 U R R
S SEBL R3S LEE A, ST 1) O B £
P AR FHCE RS RN

A= /P +L+1 (6)
0 = arctan (I/1,),0 € [0,m) (7
P= — sign(Z,) P e [0,7) (8)

arctan 2 ( “/W/I) ’
— R EMR LA B A AT B — R R BB IR 1 SR R i
JE R AR FERTT i i 1R o

(&) HPFIEEE (o) FFEITINA

(2) JEH
B R KR e B A T

2 REEWEEEL

SCHR[ 77 v, MBP [y B8 7 =X R X A4 8 A B T
JE IR B (AT 95— 1 A FRTE 8 /5, LBP( Uniform LBP) ™
STRE, SR B G5 — SR LBP (HREAL A 6 {3 3 H BT
HEHLAE Sl MBP #30 — HERIB MG 6 1303 K02 A 1 B3 7 16
6k 2 f S HIRE ) MBP A i RIBRE 2 0, B i
RSB0 8 A7 — kB AL R R R A
MBP #3 {8, 7R, Rk @y =i 43 R 8 T 2y I e
R P R, T ELX 7 140 B SRR () BR T 5 — i B SR 7
1], 35 % B 5 A5 P ) BAE 7 1) 437 , R I MBP 75 5%
HRAR AL R IR BRI R A . SRR 8] PRI T —Fh 4t
X6 B 77 1) AT B IR 19 POEM 1 iR 28 A SRR
v T TR RO RY , IR T AR SOH B R B B I B AN 1)
W4T 5 POEM A b1 b 3, 5 T 42 M4 B 380 58 1) 0 =
(PMOM) .,

PMOM 5%t B4 35 7 [ 1 B4 08 W B AT 4 B i R R

BICHART0°,180°) A i BLIE U5 1) B4 O K AN IXCTE] T
FAMER AR BT W AR LT 1 2] K 22 85— ok R
o RRIEXT T EBRTEBE S P, LLP AL SR —R
BEF i B BT ) A A oA Ak T 0 B 1) AT R R B
— b x b R/NHTTH, ASCRRRZ 9 T BB A DT 1 B
Hh R TC R P LA ) — T il B A BT o8 L 0 W (B T 3R, 4
HATT 1) _E R BE B A MU A R A X AT 18 B R Y
PMOM 7R o % B 6 mh A il 90 B30 8 5 PR A R O e R
PRI A B ) o] — RUBE T ) B8 5 1) el 8 O e e ¢
ATLASME RN KANT5 T BT . PMOM B4R 5 v 41X
(9) Bz
PMOM;(P) = ZAS(Pcell); q (05(Pey)) = i3
i=1,2,K (9)

Heft PMOM(P) Fon3d REE S T BLIH YR 50 B8 1 A
BRI B 2 ] PMOM 87588 m PAESR i 7 1) B (BRI i
A ) B SR 1a) R AR s KRR X 0 1) B Y
XA Ag Foon S RSB S IR Ag(Poa) &
AR E L P b B JT N B B — 5 00 08 R (E
05(P.) Fm5 Ag v T AL B AR L #7516 1 v A ST 5
q(+) 77 1A K BALE -, kL0 (10) BiR

. 180 % (i —1) <o < 180 %
’ K ’

q(¢) =1 = 4’ K L = 1525.”51{

(10)
Hrp: o ZoRF I, KFRRNELET,
B2 DISREL3 gtk (K =3) , JuHUER 3 x3 K/ il
B T 0 — A R EAREEAMR E R 38 F PMOM 2 T .o
Hrpp@Erm2RAEREFHETIZEALEENE,
PMOM; 7R R S eI 28 T 7 A 10 A0 I8 R A 7 [ B iz
JTI PMOM B T J5 /3% H 59 J7 1 1 9 T 16 HP #93% 5 PMOM
BERE , PMOM: 71 PMOM;, 53 50 i S AE T 0 2 F13 T
B R

9.347.2+5.4+8.2=30.1
5.2+3.149.2=17.5

7.346.4=13.7
I—D PMOM {=30.1
PMOM3=11.5
PMOM }=13.7

HFEITIR
B2 PMOM BT XI5 G /T7 i AR #EAT s B E

H1 PMOM X Jy [ M1 FR BE A9 2 g i 72 7T 7 Y, PMOM £

KEREAT7 R, th 5 14 B8 AL 3 2 vT AR

AR, B BE AT LA ) ) 75 1o o BE 42 21 R R e AR B 1 B

FOFRAE. 535, 25 F A0 PMOM BE{E th HA B i 18 B2

T 1) LA R LRI o TG R A B IR B Ay 1 3L R B E

& it PMOM 777 IR RIS — i R E A 2R fE 8, X6

XS FA AR I TR IR T 5 | 4 {5 R R AR AL T
=88

3 ETREREEEERNARIRG

XtF—IB AR E R, BT S R i SR, 285 XF
TR T RIBBEFI 1 152 ] PMOM 8 7347 70k, W 4
AN RUBETT B B3 8 EE A7 1o AR 7 1) B R A AN TR T LA 23
f o TIOR TR J7 ) b A PMOM #EK 18, HRA 4 — 1
LBP B #2435k PMOM B HCHE B, 4R J5 X 4 kAR B



2880 B R

533 %

HEAT B REBCE T 3R BB, AR S N RET MATA
P 1 L PR A R IR AR g A B e 8RR

A ORI FARAE S5y Fe AR AT AR VBT , A M B i 22 []
AR DL BE A B B AE R ok i . A BB R B
KAL) B o300 Hy JH, , WP A B9 A AT X (11)
For:

Sim(H, ,H,) = Y min(H,(r) ,H,(r)) (11)

b ALHEERELRNT

L)X AR B4 S Tt RUBE A A IR 0

2) Yo RUBE BRI I 7 A I B R TR R B A BT R
TRARNL O 12 ) PMOM BT #4770 752 S x K(K N JRE 5
li B4k ge A1) 1 PMOM A2 ([E

3) XL A — 1F PMOM [&52 A48 —#4K LBP | T 4%
Buig— g PMOM B M ZURE R

4) B F] —sk AR 1572 Y S x K 5K LBP FR4E & 4330 2
e R — R BT RIS R R A B A AR

5) 18 B 7 A2 B A [ A PRl JR P 22 i 9 1 BB
F R B FAS AT N IT L o

4 ZBHEREAHHN

AR A T E A #BE CAS-PEAL A J FEF YALE-B
N PEAE R S BE . (7 B SCH3F 58k Matlab7. 0, i+ HLEC
BN :32 if Windows XP £ 4%, Pentium 3% 2. 60 GHz,2 GB Py
o

CAS-PEAL A i@ 3408 1040 4~ A B9 30900 3K F, 4
HIEEEER T RMES AR TR, ERART R R
BB SEIRABAL 7B AL S 7B AL L BE RS AR AL R I 5 B
A6 N TE. Hb SRR TR 233 A 2243 KK F,
BNAAE9~30EE f,BE T 9 MLl EieiaAEfl, B—14
WEPRRAER A, RS RBREBOR, Kt A B B
T A i SR A A5 4 BR — 58 R AR 28T O 100 x 100 R &,
B 3 AEREYE R — A RER B R o

B3 CAS-PEAL ARPECRFERSE A

BRI AR S EOTRBIRK N, RSO
W EESEOIF A E S K F1 PMOM BF 9 1“0
H7 RS, BRTIAE B B R 3 B Ky 8 x 8(64 $) , 435
Wik TERES K=2,3,4,5 BF,PMOM 7 H“JTHE” K
NI 33,5 x5, 7 x7.9%9.11 x11 BHENR FALEE
fE CAS-PEAL S RF4E B H 3R, R AR R 0 4 fF
Mo HBEEBEBRHSHKER: Ay =4, 0 = 1.7,
o/w, =0.65,8 =3, LBP HFRHFEH 3 WIFIE 8 HGi—

0.36

—a— K=2
4 K=3
....... ra— )
—— K=5

0.20

0.18 . .
3x3 5%5 7x7 9% 9
TEMER AN
K4 SRRSO oK/ N A SR U 2R fh 2R

HE 4 WE S, YRG5t A B AR U R
BMEEREYSHIAARFBREN TR, F, Y2 0% 0%
JNET, 53 B9 PMOM #8 5 El 2 B 2 38, 3 R BE 41
FRAEA BRI I, A FF AR AR VE L, iR aI R4
ATLAEH, MRB 4 HBEHITHAR/DR T xT i, & CE
BB ACR , B AT R A SCE B YR A 4 $E AL,
ToMRNEEER T X,

R TP A LB B F R, B S5 E CAS-PEAL IEIH A
MEFEW) 6 T4 L4 SR T 4 S0 2 F1 MBP [ B2,
Rt R T #E 475 b, A SCE A 5 28 T SCmk [ 11 ] J il
LBP.LPQ!™!  GGPP!™ [ LDPM™  LDNM™' 5 Fff Jy ¥ 7E CAS-
PEAL A FEAF& R (SO [ 11 ] dxd AR E S E
BINEBT TSR e M) . H MBP [AAESRH 3 # R
FER AR IR ES S B 5 PMOM g I 58 S0 B
sEMiF, EATEBESRA 10 x 10 i, SEEN
PUHERLIFE 1 R,

&1 CAS-PEAL ABEESMEEIAAE
=R7S Wy AR Be ER ORKKE HE
LBP & 0.7506 0.8939 0.9873 0.9745 0.8745 0.1462
LPQ &3 0.8118 0.8788 0.9946 0.9709 0.8846 0.2109
GGPP &3 0.8276 0.9697 0.9729 0.9745 0.8777 0.3085
IDP 43 0.7821 0.9091 0.9964 0.9673 0.8758 0.1783
LDN & 0.8000 0.9545 0.9783 0.9818 0.8420 0.2799
MBP Z3: 0.8648 1.0000 0.9837 0.9855 0.9025 0.2274
AL 0.8665 0.9745 0.9837 0.9891 0.8994 0.4012

11x11

B 1 AT IE W, A SC A PMOM X 38 % B A1 7 [ 4 47
OB TR IR T 5 B R PUN SGL I = T MBP LK A
JURFT5 8 BEIT T AR SO S R UK AR AE RS T oL IR L BA
FRyEEtE, RN, ASCREAAE S SN LT £ ERA
R TEFRIRA R, WY MR E, A3
SRR LR R BRI R B R ) TR AR RS R AR S
EATEEREFBUG T8 8RR, B0 U T AR
MERNE. AN T AR NERE, BEILE RO
THEH 1000 5K A 1R i 4, 3 535 T LBP GGPP,
MBP, LA KA SCRBLAE 10 x 10 33 bt X — iEAE A 58 i i il B
FEFS 18] A M Rk AR BE . & 5085 X ) &
FHEREMNER 2 FiR,

MR 2 W LAE A SCH k BAR X 7 [ 0 J 2 AR
= EHCH I, R AL K /N T MBP, Bt /N T
GGPP, ACHE BRI Z MK T MBP, HE S5 45M
GGPP AHLL TR BA BRI FE, DRI A S v 37 B0 R A



% 10 41

EESF AT EREOREREX M E L BAR R 2881

XEH BN 2 TS BOTA B S B, ARG 2T Gabor
(¥) GGPP Bk {2 Mo (1K 17 ) A0 23 (o] R A
£2 JIHEFEHERERTHEE
B FMERE PR BEE RMERE PRV
LBP 3 5900 0.32 |mMBPZH: 75600  1.95
GGPP 3k 128000 4.92 || A&xEE 70800 2.18

T H—FEUEA SRR B AOLRAR LT AR B P
PERE, 7E YALE-B A% EH#ATSC% . YALE-B A EOLIR
ANEEZS7RAL B A GBI P, FEAL 45 10 A, 5N 576 Fii
(9 FHEEZS x (64 FiOtIR) ) THIFE 5760 fRIE R, i F AL
RBPSEEE AR B AR AR RE . AT RIZESE R R
o PR IE T 25T i A P14, I o A PR e PR SO
FEAR NS & T8 T ARG AR N0 ~12°;
T2 AMIERMIE N 13° ~25°5 TR 3 AGHELMEN:
26° ~50°THE 4 ABIAE N 51° ~T7°5 T4 5 A SR Z
KFT7°. BIGEGRAT ) 640 x480 B # 7L R+ , A K
B A TR REARFIRTIRIX ) 192 x 168 5K, [ 5 BT
AR R — N AR R EH RIS E A

K5 YALE-B AREEFR/E R

f£ YALE-B | RSCE BT 48 1 1 iENEE, FAE2 ~
5 3 HWERMNAS, A T #A7 W, A SCRBF2E T 5400
FhE ¥ LBP, MBP, WIIP!™S! SQIM! Fn LTV Fn wTD!! 22
YALE-B iy SLg 8 R, Hrf, LBP . MBP Fi4 LR B H°R A
10 x 10 48, BATHUE 25 A1 LBP S35 CAS-PEAL ST 5
B, FEEHNFRMNE3 Fin.

&3 £ YALE-B A\BRFE LREZIRFE

Bk TH?2 T3 T4 TS
LBP & ¥ 0.9833 0.9917 0.8214 0.4737
MBP &t 1.0000 1.0000 0.9230 0.8526
WIIP & 3 0.9500 0.9920 0.9140 0.9110
SQI &k 1.0000 0.9667 0.9429 0.9211
LTV & 1.0000 0.9917 0.9786 0.9579
WTD & 1.0000 1.0000 0.9857 0.9530
Vi =R 1.0000 1.0000 0.9929 0.9793

M 2 DA A SCE RO IR AR B/ i 746 2 D
T3 WATH LHRBI RN 100% , 76 58 AR (LB R )
THEAMTES WATEINIEBT 99.29% F197. 93% i)
YU AL T LBP #1 MBP, 3 H AL T4 W E 40
{Li) WIIP ,SQTLTV 1 WTD SF5 3k, BB 1A SCRIEXHER
G ARy i

5 %

B GIET ARIR B R BR B F AT, R T — MR T
BAYE E ) R BB (PMOM) B9 AR 5 k. ZBE T
CAS-PEAL A[RIZEEI &R TR K YALE-B R ARE B
WA TR AU, ASCE TR B, B 5RRmE
T Gabor 3B I (17 A L AT ARG TS B 2B
SE W
[1] ANINIY, MOSES Y, ULLMAN S. Face recognition: the problem

of compensation for changes illumination direction [ J]. IEEE Trans-

actions on Pattern Analysis and Machine Intelligence, 1997, 19(7):

721 -732.

[2] GEORGHIADES A S, BELHUMEUR P N, JACOBS D W. From
few to many: illumination cone models for face recognition under
variable illumination and pose [ J]. IEEE Transactions on Pattern A-
nalysis and Machine Intelligence, 2001, 23(6): 643 —660.

[3] JOBSON D J, RAHMAN Z, WOODELL G A. A multiscale Retinex
for bridging the gap between color images and the human observation
of scenes [ J]. IEEE Transactions on Image Processing, 1997, 6(7):
965 —-976.

[4] AHONEN T, HADID A, PIETIKAINEN M. Face description with
local binary patterns: application to face recognition [ J]. IEEE
Transactions on Pattern Analysis and Machine Intelligence, 2006,
28(12):2037 —2041.

[5] PENEV PS, ATICK J J. Local feature analysis: a general statistical
theory for object representation[ J]. Network: Computation in Neural
Systems, 1996,7(3): 477 —500.

[6] FELSBERG M, SOMMER G. The monogenic signal [ J]. IEEE
Transactions on Signal Processing, 2001, 49(12):3136 -3144.

[7] YANG M, ZHANG L, ZHANG L, et al. Monogenic Binary Pattern
(MBP): a novel feature extraction and representation model for face
recognition| C] // Proceedings of the 20th IEEE International Confer-
ence on Pattern Recognition. Piscataway, NJ: IEEE Press, 2010:
2680 —2683.

[8] VU N S, CAPLIER A. Face recognition with patterns of oriented
edge magnitudes [ J]. Computer Vision — ECCV 2010, LNCS
6311. Berlin: Springer, 2010: 313 —326.

[9] VU N-S. Exploring patterns of gradient orientations and magnitudes
for face recognition [ J]. IEEE Transactions on Information Forensics
and Security, 2013, 8(2):295 -304.

[10] TIMO O, PIETIKAINEN M. Mulii-resolution gray-scale and rota-
tion invariant texture classification with local binary patterns|[ J].

TEEE Transactions on Pattern Analysis and Machine Intelligence,
2002,24(7):971 —987.

[11] RIVERA A R, CASTILLO J R. Local directional number pattern
for face analysis: face and expression recognition [ J]. IEEE Trans-
actions on Image Processing, 2012,22(5):1740 —1752.

[12] CHAN C H, KITTLER J, POH N, et al. ( Multiscale) local phase
quantisation histogram discriminant analysis with score normalisati-
on for robust face recognition| C]// Proceedings of the 12th IEEE
International Conference on Computer Vision Workshops. Piscat-
away, NJ: IEEE Press, 2009: 633 -640.

[13] CHANG Z B, GUANG S S, LIN C X, e al. Histogram of Gabor
Phase Patterns (HGPP): a novel object representation approach for
face recognition [ J]. IEEE Transactions on Image Processing,
2007,16(1):57 -68.

(TF#8% 2921 W)



% 10 41

T A A T/ ORI R TG B2 8 A9 ARSR A S B ok 2921

BRREHLIEE 8 ERE A, 2T 200 AMERAE &, FFHE BN
ORB ##1E, 7EFEZEM FHE RSN N =5 BHHHREETF
3% Lucas-Kanade Yeii4FfE. ABIBIFIE S AT—/a MiRE, 5
FIAARHETR LA AR AE A, HEETMESRBES R, 5
HEMFERYERENSH. ERLRT, REEHEE
THREE T, =3, B FTIRBEE,, = 0.2,

1) HHELMZ W EIEENT 1, i, X B FHEEL
HOSL PR BLAR R 22 T FE Y L TA R e Sk T 10 W T Il o 6 T LR
Fr B e L2818 B0 AR B count ISR couns IEFIRLAH A B il
B —E LB (TEAR LI, Ll 70% ) , M GH s B &,

2) BELEWZFEHIEERT T, B, SR B
PR T B2 Y32 s BB KRR 2 s TR Mz shii ok
FBRE E,... B, S B RAE TR 8, EMYHEHR

FESCIRREE b SR E v IR B B Ak [ 7]
BN i 5B ( IE A 3B Accuracy ., 1R i 2 ( False Negative,
FN) i # %8 ( False Positive, FP)) F1°F 3 58 W1 iz 17 B [H]

(TpF) #4737 B
| _IP,NPI+I N NNI
ceuracy = [ Pl+l NI
I N, NPl (6)
FN = =5
| P.ANI
FP ==

Hrp P, N, B3 Bk WA 5 IE H LR 5 R 8
B IIR T8 PN Fon MEAE AR S IE R T4 A
Bahmw R T 4 | | REEGR/PEMRMGRIIE 1 B
No

®1 TEEEHIBILR

RS Accuracy/% FN/% FP/% Eﬁ%ﬂf
R R 86 6 25 20
SCHRL 7] Bk 90 3 20 30

IR 1 AT A A SCE A IEH R IR IRR R IR
FEA RAFHIFRI, IF B LB SRR

3 i
AR XU R R R T

MR T — MR R SR NA R L. Bk
P BRI & P R SO HARFAE , 7T AR R0 6 S AR AE B T3

B IRl R B R G DT B, I RI-/5 iR N S8
HRAE , B SRBUCA AT B AR AL — RS A Tt
TR S ALV ECHE BP0 A R TR KA B S R #, $2
R JESRGTTHI TR B 5 R Fia s R A Bz sh IR ALRR BE , 7T
AR B R s P W B s B R A o FESKERIN W 2 S 15 R 4R |
R BHAT TS i, SR A R R, A SCE LR 2

SE W

[1] HUANG S C. An advanced motion detection algorithm with video
quality analysis for video surveillance systems[ J]. IEEE Transac-
tions on Circuits and Systems for Video Technology, 2011, 21(1):
1-14.

[2] LESZCZUK M, ROMANIAK P, JANOWSKI L. Quality assessment
m video surveillance[ EB/OL]. [ 2013-01-20]. hitp: //www. inte-
chopen. com/books/recent-developments-in-video-surveillance/ qual-
ity-assessment-in-video-surveillance.

[3] & PARARPORPISID]. L BE@ ks, 2011,

[4] EKMHfh. ETEGSFTRGEEAFEGS 2B RANIRS
SEF D] . BB EHIFRERZE, 2012.

[5] #EAR, WTR. WIBH ET2REZEHSBAMGEI. %
AR BB, 2007, 47(1):92 -95.

[6] HUR, SHIR]J, SHENF, et al. Video stabilization using scale-in-
variant feature[ C]// Proceedings of the 11th International Confer-
ence Information Visualization. Washington, DC: IEEE Computer
Society, 2007: 871 - 877.

[71 dertcERERRARAR. —FMAR RSN R G R H LN
Fik: 1, 201110053434, 4] P]. 2011-09-07.

[8] 2, WItH, B, % MRS RIOIIRERERI.
EE 4 KB4, 2010, 15(9): 1384 —1390.

[9] BOUGUET ] Y. Pyramidal implementation of the Lucas Kanade fea-
ture tracker description of the algorithm[ R/OL]. [2013-01-21]. ht-
tp: //robots. stanford. edu/cs223b04/algo_tracking. pdf.

[10] SHI J B, TOMASI C. Good features to track[ C]// Proceedings of
the 1994 IEEE Computer Society Conference on Computer Vision
and Pattern Recognition. Washington, DC: IEEE Computer Socie-
ty, 1994: 593 —600.

[11] RUBLEE E, RABAUD V, KONOLIGE K, et al. ORB: An effi-
cient alternative to SIFT or SURF[ C]// Proceedings of 2011 IEEE
International Conference on Computer Vision. Washington, DC:
IEEE Computer Society, 2011:2564 -2571.

[12] KALAL Z, MIKOLAJCZYK K, MATAS ]J. Forward-backward error:
automatic detection of tracking failures[ EB/OL]. [2013-01-22]. ht-
tp: //wendang, baidu. com/ view/e53940732417866{b84a8el f. himl.

(L% 2881 W)

[14] JABID T, KABIR M H, CHAE O. Local Directional Pattern
(LDP) for face recognition[ C]// Proceedings of 2010 Digest of
Technical Papers
Electronics. Piscataway, NJ: IEEE Press, 2010 329 -330.

[15] GOH Y Z, TEOH A B J, GOH M K O. Wavelet based

illumination invariant preprocessing in face recognition [ C ]//

International  Conference on Consumer

Proceedings of 2008 Congress on Image and Signal Processing.
Piscataway, NJ: IEEE Press, 2008 ; 421 —425.

[16] WANGHT, LISZ, WANG Y S. Face recognition under varying
lighting conditions using self quotient image[ C]// Proceedings of

the 6th IEEE International Conference on Automatic Face and
Gesture Recognition. Washington, DC: IEEE Computer Society,
2004 .819 —824.

[17] CHENT, YIN W T\, ZHOU X S, et al. Total variation models
for variable lighting face recognition [ J]. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 2006, 28(9) ;1519 -
1524.

[18] EE, K00, HET. FET/DUB R RE R KoL B
NG [T]. HHEHLRIH ,2011,31(8) 2126 -2129.



