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Face Detection Based on Local Region Sparse Coding
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Abstract: In this paper, a face detection method based on local region sparse coding is proposed. First, every local face regions are
extracted as training sample. Next, a discriminative dictionary whose atoms have explicit relations with local regions is learned. Then the
appearance of a particular local region is determined based on the response of its sparse coding for each detection window. Finally, face
location is obtained using position constraints and detection results of local regions. The innovation of the proposed method lies in
combining sparse coding and part based model for face detection. Experimental results in Caltech and BioID database show that the
proposed method is suitable for small sample size problem and has good detection results in case of occlusion, rotation, complex
expressions.

Key words: face detection; sparse coding; dictionary learning; part based model; detection accuracy; recall
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Fig.1 Diagram of the proposed face detection method
1 ASCHR RS I 7 VA AE [

FEVNZRI B 1L YR A5 A Jag 348 DX AsA 210 FL AT A ) 3 77 00 L JE mp AN TR R Jo 3 X 00 1 74 e

© PEESEBPSTIT hups/ www. jos. org. cn



RIT F T R 3R IR IR A 69 A AR 2749

St AN 14 5 (atom); 72 I TR BE 2 T U 2R B 1R 7 M 5 P A5 < B v 45 A R U 1 ) 6 0 B, O R A A
5L G A P S AN [ 7 LT R W L DR A WA A 0 0 A A Je T R S P DX i e R T NG 5% g 8 X 4 1
AR B 5% AR AT H AR D35, 58 BRI SE A7

ASTCE 1AV SO T AT VR FA 5 2 1945 A Caltech Al BiolD PY/MFRHE K Hodl £ 1 1 s 46 45
I8 7 ISP ) L e Jr 2 A e S R

1 ETEAXEFEREDR ARG %

ARTT I B AR SRR AR P 2 32 0 NG ey 08 DX sl AT AL 0, 5 Jmy 30 X sl PR A7 88 240 T 56 B G 5 A6
FLARGN AU R SCnd.

1.1 ARBEBXERER

N o 8 DX A 1) 2 A 5 4V R S DX sl A VR R AR MK b B WA R X
fods BBl fE . IR S AR EAT G o3l 0 (R DX SO R A (B 2 ST N Db sl 2R A
1o RV AL A DN 7 3 R X 3k L AR Al LA AR bR AL B HEAT N Rl 70 3 AF L5 50 54T SCRR19 R I A &
AR R AN R T DXCIOnk ARG AT 30 7 1 A SR AT BRI 70 D M A LA 8 AR 5 DR/ (1 ) 78 DX 3. 5 LAkt
BB By TR B A9 PRI G T AR BN IEREAS 9 AN AN [ Jaj 8 DX A D I R
AR A G SR B X ST DAL S IR 5 W LA R AT A A TR T S A RE T SO AR R
TR DI AN B 70x70 #8388 DX 3 kg g Ty X 181 2 s

(b) E-th (c) b-#
L »
3
(d) -4 (e) H-th

(&) T-A (h) -t

Fig.2 Examples of face local region
B2 ARSI s
12 ETEHMXEMNFRES)
121 g SRR 7 2 B
AR5 LEAE I IHERE Ye R™Y .Y BAERES ye R"(G=1,.. . NYIRE—A m 455 .8 De R" (K>N)

I 56 A T I A AR I i {d ) R TR VIR B T B 5 A T D ATy AU R b R
e i) o PR M L R T A R M O R P R ) AL 2 A SN (DT

1})1}1)1(1%||Y—DX\|§ st Vi =< T (D

Hor X MAERE S xe RU(i=1,...,N ) hoh LIy, (K030 G0 4325 |- [lo A2 1° Vo B R R Rt [ i x, h AR R TT 1A

© PEESEBPSTIT hups/ www. jos. org. cn



2750 Journal of Software 354k Vol.24, No.11, November 2013

0T 1 o, W A KO B0 B0 (. 1 28 51 P 0, TR P 7 % 50 S5 B0 % HR 0 P K-S VDR — il o
6 PR A 5 S 26 S, AR B e, FL V5488 30 0 52 0 £ 5 0 TR 5 B

FETIRI B 58 D, RARIIRBEAS /e S IR 1 B X! (78 5/ D™ BT,y ' 45 D R IO
B i, a2 Q)R

1 . e
min || =D | st Vil 5 < T )

o 7S G ) e e 7 (¥ g 3% 2 AR TR B Bk 2 A U s O A 0 5 DU T JE 5 (MIP) « IF A2 DU JE 55 (OMP) 2
DA 36 (BRI 2K T 4 42 2% P AR W I B B, R B AR e b A 1 4 e B D A, TR ke, AR SR OMIP 47096
WA 5 BEAT i g 1.
1.2.2 AR SRR (5 ST
AR S T AR 00 55 2 A ) S0 SR W — 28 NG R DX, T DA SR g AT N — e
(1) AL R 7 ML B8 1R G e 3 R T ) NI 5 = 38 IX 3.
(2) U I % 5 T A B G B ] 43 M A, RIS — 208 N TG 0 38 X 3 1) A 67 4 1 5 L A 28 R LV
k] 4y,
(3) AR PR b R AT IR REAS JR 3 DX A B 0 RO R
HUAR K-SVD HE Az 1 7 S A8 A e 1 gt S S A B % 20 o 42 DA R T A P i DA ANV A A S 7 e 2
S BESR AR SCR A LC-KSVDP ik 2 3 7 i 3% 7 v 58 X H A o8 850h AN 18 o0 358 22, T LA % i 4
7540 500 56 0 R0 43535 25 AR 5 TN B H A R B, BRIl I 2595 21 (0 7 3 B 156 3 . 11 5 A AR 1) 98 1 465 ), S BB A A5 A
L Gt B A SR P ) 7 3 e A e ) T S A N 3) R
D=[D\,Dy,....Dy=[dy 151 20 sy 1o st 58 2r- sl s@rg15p1 25 A ] € RS (3)
o DO M OENG JR DX 3 B () M AN T LA 8, Dy A 2R ke SN R DX 30t R - B L=K/M
NFA TP IR B B, {d, VL R T A kAT I R R A, 5 ORI URE = (R0 G R
Wl 3 T AR 30 9 8 N TR Ja 38 X 45k BT e R RE A R 9 ATl

AR AR NI SR NI SR
X35 1 X3 2 X 45k k X 4k M
L » L4 »
ok
1 ces o ces o e
AN e — - .
BIAFR§ I} 3 BT 3 mMATR
D={ D, D, s Dy, N Dy }
r_a\ﬁ f—% A
8 \
D={di1, dip, .y digr, s dri, dra, o dins e dug, dup, o durl
AT kAT B MATH
Xof I ) 5 i Ko IV F) - i o VL ) -
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Fig.6 Influence of feature dimension and the number of dictionary atoms on the average precision
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Fig.7 Precision recall curves in the standard face databases

7 As NS ECE 2K B A 1] R it 2

Table 1 Average detection precision comparison of Haarlike-Adaboost and the proposed method
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Table 2 Influence of the different training samples on detection performance
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(d) Jelztk

Fig.8 Examples of the visual detection results
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