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Fusing DCT and LBP Features for Face Recognition
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Abstract: A novel method by fusing discrete cosine transform (DCT) and local binary pattern
(LBP) features is proposed for face recognition in this research. The primary information of the
face image was centralized in a small number of DCT coefficients, which were used as the
frequency feature of the face. The face was divided regularly into small regions, from which LBP
code histograms were computed and concatenated into a spatial global histogram used as
descriptor vector of the face. The descriptor vector was dimensionally reduced by PCA. Then,
the DCT features and the LBP features were fused posterior to the normalization, The
experiments on ORL face database show the improvability of the proposed scheme on the
methods using just single DCT or LBP feature for face recognition,
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Fig. 1 Architecture of face recognition using DCT and LBP
feature fusion
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Fig. 3 Discrete cosine transform (DCT) coefficients
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Fig. 4 Histogram of LBP uniform pattern

AT LA o SR A AIE 58 b O 2 % 9 A9 B0 K R £ 1 X3 7 B
FUERBREH XBEHURER WRERR y=
Ullx—p)ry B—Fm FRBREEE, HP m<
min(n, N—1) N R GEKTRE p F A0 &
#ME.

{8 E M4k f5 19 DCT #$4E [5) B A1 LBP 451 ) &
Ry €ERLH y, ER,. , MIF—L A G FRIER
EZERMH'»Z%?.]:\'}J

z=[)’1/ﬂl .Vz/dz]T- (6)
Ao Mo FFR y, My, BIFHEE BT RFE
1 Bt B 5 32 0 5 R AT LT R

2 ARIRFIKE

%+ ORL(olivetti research laboratory) A & FE
HITER. ORL AREF 40 MA.BA 10 EHA
#, XEERERFRE . ARESEMCEERTH
Be. BRR-ER2X112 8K,

IDABES B KA LB BHEMBANEHEZ
EEL . R EEPRNERSHRTERE,FH
B 28 [l R 4 SR VT BB 43 FF , AT R R 4 4E 3 28 M P 6.
NNC B—FLAR LA FE T &, B WX BEH
SZEHEERETHSE AXPRA LDA+
NNC ¥ 7k# 7 ARRIRHI LR,

EHTARRHAE EHTHA— LR, 75—
HERGEILMMEREA—k, UIEBRARESE K
BEAMBRBALSE FEAER. UMEA—FE
R#ITIER YOI MBI EARIET— 1R 64 X 64
MER. RRA—CEEMDES . R 20 B,
WHEAEEA - HNEEE SN SERKIPT—
. B ELCRIs]. RIPF—Lr oA E %
B 5 B,

ME— R E R EREARYLER 5 BE KK
200 L RPE RN SRk, KR 2000 B8 Tl



1358

R EIKE ¥R

8308

CeoK SOk & e

LR

(a) JL{TIH

featuore dimensions

£2 FE LBPHEHBMARIRIE
Tab.2 Face recognition rate with various LBP
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) S B R PCA+NNC PCA+LDA+NNC
10 56.5 72.5
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Fig.5 Normalized images
30 79.5 915
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®RE EARAREBIRE - EFETRENK 6 6.5 030
fE. 4 51% A NNC & LDA+NNC & #1749 %, 70 81.0 915
BB AR DCT RN BHLRERINE 1 Pix. 80 81.0 92.0
90 81.0 93.5
%1 FE DCT RMMEBAARIZIE 100 81.5 94.5
Tab. 1 Recognition rate of face for various number of 110 81.5 93.0
DCT coefficients 120 82.0 91.5
i RAE/ % 130 83.0 93.5
DCT &% NNC L.DA+NNC 140 84.0 93.5
9 66.5 76.5 150 84.5 93.5
16 70.5 86.0 160 84.5 91.0
25 77.5 89.5 170 84.5 84.5
36 8.5 89.5 180 85.5 85.0
49 81.0 93.0
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Tab.3 Face recognition rate using DCT and LBP features fusion

DCT RBE/ %

ES . 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
9 84.5 86.5 90.5 91.0 90.5 87.0 91.5 93.0 93.0 89.0 92.5 95.0 93.0 93.0 93.5 95.5 96.0 96.0 96.0
16 87.0 92.5 92.0 93.0 93.5 92.0 93.0 93.5 95.5 93.5 94.5 95.5 94.0 93.0 94.5 96.5 96.0 96.0 96.0
25 91.5 95.0 94.0 95.0 92.5 92.5 93.5 93.5 93.0 93.5 94.0 94.5 94.5 96.0 93.5 96.0 96.5 96.5 96.5
36 93.5 93.5 94.0 93.0 92.0 93.0 93.0 94.0 94.5 92.0 94.5 93.5 92.5 95.5 94.0 96.0 96.0 96.0 97.0
49 96.5 93.5 93.5 94.0 94.0 93.5 95.0 92.0 93.0 93.0 92.0 94.0 93.5 95.0 94.5 96.0 96.0 96.0 96.5
64 94.0 94.5 94.5 92.5 92.5 92.5 94.5 91.5 90.0 91.5 93.5 93.0 93.5 94.5 94.5 96.0 96.5 96.5 96.5
81 95.5 94.0 93.5 92.0 93.0 94.5 92.0 90.0 91.5 93.0 95.0 94.5 94.5 95.5 96.0 96.0 96.0 96.0 96.0

100 94.0 94.5 91.5 91.0 91.0 91.0 93.0 93.0 94.0 94.5 94.0 94.5 95.0 95.0 96.0 96.0 96.5 96.5 06.5

121 91.5 90.5 89.0 87.0 90.0 91.0 93.0 92.0 94.0 94.0 94.5 94.0 95.5 94.5 95.0 96.0 96.0 96.0 96.5

144 86.0 86.5 88.5 90.5 92.0 92.5 94.5 93.0 93.0 94.5 94.0 95.0 96.0 95.0 95.0 96.0 96.5 96.5 96.5
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