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Depth Based Face Detection and Tracking Using Compressive Sensing
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Abstract: The traditional target tracking algorithms based on compressive sensing uses color video sequence. It is easily
affected by rotation, occlusion and illumination. Thus it has poor robustness in complex environment. In order to obtain
stable tracking results, this paper proposed a novel face detection and tracking algorithm using compressive sensing
based on depth information. Firstly, we identify the position of face in the initial depth map automatically using the
improved centroids segmentation algorithm. Secondly, we calculate the mean curvature graph with the depth map.
Thirdly, the compression features are extracted based on the mean curvature graph. Finally, by compression and
dimension reduction, the feature template is updated and the best postion of facénis estimated in the neighborhood space
based on the mean curvature graph. The experiment results demonstrate that by combining the depth information of
human face and the compressive sensing feature, the proposed algorithm has better robustness dealing with problems of
rotation, illumination and occlusion.

Key words: compressive sensing; mean curvature graph; depth information; face tracking

s
b

HbrERESAEISEH IR . Bhs2R. MBILLKREETY  HINLAS &R M — S8 2% (¥ 8. B, Gordon 2!
BRI ETI BAMR) 2N, 4248 RGB AL s (S AR IRAR N HE A = 42 1] 45 B R S A ER R,
FERGREORAR S, RMELE U 2R 10 R0 e 4 e 14 SCHR[21458 ] Kinect 34318 15 45 1K i 55 BT X 58 15
KA O H bR S LMERA I PR EE. BEAE VR BRI, 1 ST A BTN SO0 H AR R A R
AR PEBARHUAT s 5 5038, KSR EZ UL HARIERES. Tang S5CHRH T —FpL IR AL
PERUR M . IRV 2 25 s = Y A AR PRI (O i 4 R PR A 2R D R B

O HETH FrimgiE /R QiR X B ARRERE4:(201233146-6)
WK N ):2015-01-12; S 1148 LR i [1]:2015-03-18

Software Technique * Algorithm K fFHiA « 53k 181

© EREERREST  hup/iwvww.e-s-a.org.en



R[N VA

http://www.c-s-a.org.cn

2015 4E 244 B 9o W

Donoho FCandes T-2006 “-4& H T He 48 B A £ i8
(CS, Compressed Sensing)™, ‘& %&F JFA5 5 His i 45 1
ML/ T Nyqusit S (I BEALRAE SRS = 2 Bk
A, SR 5 IS AR L PR FE AL SR R AT SRS S
PR A J IR RFAE A . B B A0 R N T A 2y
SETFHIMZ N, F24E T 1-BIT CSPIHEE . Bayesian
CSUH iR, A CSUHIBAE 2 AN 3. 2012 4R TS,
s 208 S 0 ST gt 1 ) ) BRI, L A AR TR 11
P RS SC AL Zhang!™ 45 A A R 440 18 S B i 30 g UG DU
) H BRI T, RO R4 T BB RO B SE N
Rk R HARFIR B —, 500 UK A ) B AR A I BRI
H bk 2 R AR Lilt™A5 A JE - He 45 B B8 41
L1MOIERER ST, A IRERTCRAE L1 (W3EaE 15 21

TRRIIBE I, B T 230 5 e e e 2B I BRERBBOAL

bt 2. -
FX SCHRS-9Hh £ 8 IR GBS TSN 7 5 WA
BRI R A2, A SO0 i A B R B SR 1 T ek,
b Rt R A AL, Y R R 2 B B A R i
LRI, B T TR A AR R S,
75 B 1 2 SR T IR . SETRATE I, AR SO AR
LI RE NS Y0 I8 R AR B B0 (L R e B R A B R
R M ST P B, R 0 e (24T

AR 01 P AR

BN BRI B FELLOR By,
a MENEEERA;, Ua (y>a) b WER,
B (B> y) WA EHERESRER.

K—AFEA Z € R Ry 524A4E, whihsr 3l M ke |

ARz )5 BERNKRE), T il Pl B 1 ) L, A 2 R
fﬁ‘iiﬁﬂi%ﬁ{kmkl’z,...kw} Yz i&ﬁ;ﬁ%ﬁ, A
1,0 M<x<il<y<j
ki,j(x’y)#{o ’ T 1
Forf i A 7 oy SRR TE DRI A% 1) 56 B R B, AT,
F—A KRG BUH R dh 3 — A1 ) 3
7R, XL i GRSk T DA B — AN 2 U B
x=(x,x,)" € Rk, Hrhm= (wh)*. m —j
M0 E1 10", 4 KAk 8w . o T A 300 R AR 4R %L
Zhang" 55 NGB — AN BENLBEHIBE AT B4 b 2,
R — AN T E N

182 #HAHiAK « 51k Software Technique * Algorithm

= ST
2p
2
Fiy =P X0 mzm% @
R
2p

Jrp B TR E2~4 P BEHLIEEL
e SEBRRE I R T ML (0 TO A 0, TR 45 R
IR N 22 U [ AT P BB K A B 4 1
B, BRI ARE).
v=Rx 3)
Hoh ove RUWHLE 4 5 m A% 4 R
e R (<< ) S B A B 55 . A 4
SRR T 1, AL B v o AT B DA 6 R 1
CEFNIATE S
LR (19 B BR B At SR EORE A FE 45 ORI, 45
FE 405 5 (111 57 BE A HAE B A 25 D0 507 492K 38 1 24,
BRI LR RS B 2 AR IX I8, AT o5 F—
Wik F BRI B AL, WATR@).
[, p0ly=Dpr=0
[1.r0ly=0p(=0)
<k, ply=D A
Z,-zllog(—pwz > )
KRR, Ko T H AR PR iE P A, S
B RR R ARy GORE A X HL 9y b ML A 5 L3
2, p(vi|y =1) = p(y,-|y =0) =0.5, & & % 1 7 A
POy =15 p|y =0) i s lti o fir, WARGS),
FCH 11, 0 5 ) REAS [ B0 0 B 2

Pyl =D~ N1l o)

K(v)=log

)

Pyy=0~ N o)

It I K (v) L IR R B R — i
FRRLE, HRHH X2 B 7 5 7 L@ M bR 5 75 510
S, RS R AR b
:u: :ﬂﬂ}’l(l_ﬁ)ﬂl (6)
o= 20 - Y

AT TR TN B R L 5O
FE RSO, A A = 0.8,

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2015 4 55244 B 9 M

http://www.c-s-a.org.cn

i EONL R g N

2 [T IR I I R 4 B A A e A R R
2.1 EEE R AR

Jo T # s G T A R E, ASCRF T
(68500 43 B ST (CCS) M 1 IURE €6 45 o (19 A
TR S0, 45 530 B X R 5 3 15 3 0 P B PR 1%
PRLE . b, TS AR KR R L, BT
DGR TERE AR &2 NS HER B 5. Lk R R

B0 5 L CCS BRI HC A L 481
M.

%20 % RGB B =S [AlH RGB i #5431 2-D
WARKRZR R, RIFE 1 26 3 300 BE 43 3 RO X
i

5503 ob MRS B I T X S S R R %
v PR ) R o n

5 4 b WA OB SR R P AR
REfIICRR, K X A SR B % .

05 B MRAE AR TRV 1 G b,
o X AT Ry

906 b HOR A IS IEREA, ST B IR
A HE NGIREAR . W 1 iR

BT E WO E (e

22 BT T EEMESIE v
{52 e o e L o T T BB A A A
(o6, ), I A S AN 1 e

o vy (& s
Clexl ax oy |t ooy 7)
o fof| | 2L; 2L
axay | oy oxdy oy’
FCH [y 7 A 1) 2 SR
oo
p Ox Oy (8)
oo
Ox Oy

MSCHRL12]H BT nr DUKRAE 1 2 it 28 55 0 X £

LA — A, B
b _trthg™) o
2

MRV SR S I PP PR BEAS RCKE 2345 21 B0 Y. 1)~
Byt .

AR S IRVE IR AR B RO T 1 > 257 1t 26 Pl ST,
T S R R AR AR AR R, RS 5 HAREAT
TR IR ZIKYE’\J’%?E%EIXEI‘J‘Z\;,WHT.

_~V p,Reets, © =
Vit wa T T (10)
HrfiRects N Eﬁﬂ%iilziﬂiﬁiﬁﬂiiﬂw‘] KlIfgd, N A
1‘%*—21&‘%1 H, SIS 20 0 R AR AE v, &t s ARk LA
D, SIRAE R IAURT.

23 REESE

R S0 25 ML 9 e 4 T
177 B0l SRR AT

S BEREE, SETVRIE SRR, BB
{or 4 EURRIASRER T, RN V7 th o 149 i e
TS SRR BT R BV L

P WAL R, KA HRRREARIT SORE
A, SRIGHRS Q) AL0) Tt IIZREA A

3B BEHUR ML PR T
ST QR A0 AR, @), T 11
Y9545 38, MK () AT 5804 F it
PRI B gt *

CEHAL: SHRCE o BURRIER B, HIEAR
RUTIELEE 5P R, 306 T 3 5 H AR
Epos;

S WREIRITIIRLE R, RIS,

3 W a RS0

R UEASCE A 0, AR SE sth I #3)
(NI HARBEAT PR ER. A SCAE FHAMER ) Kinect AE 24 U
WA MR R 3B HL, R B A
640x480 525, WK 30/s. i AR SCHILAER ST
F1| b BRER RO 5 R 4 B AN AR ) 1 L R
BRI AT LR (PR B335 A 7 () — Bk 1) ] — ot 3
TERIR ). SRS intel (R) Core(TM)i5 CPU 760

Software Technique * Algorithm 3KfFHiA « &k 183

© TEREBIK AR

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2015 4E 244 B 9o W

@2.80GHz 4G WAT B1E R % XP, JFR 16 VS2010,
4i¢ Matlab R SEIG 45 L LUE PR i 5 KRR
SR 2 i e PRI EA T .

i 2 E%@ﬂﬁ%ﬁ&ﬂﬁwwmgmr 6751
HIBR AR

31 EHBEATUARR FOE B

[ 2 151 3 4P UL RGBS SR IR
SRR, T AN 640 1222 480 (22, 21 (I
HE A H b BRI DX .

K3 KxﬁhﬁﬁﬁﬁwﬂﬂﬁwT F%ﬂ%ﬁ
ERRR .
MEZ[#TM%&%%%¢&%ﬁ%ﬂ§%ﬁ
ARSI RS R AR . BIHT0 MR T#1 K
U, FREEE R T R MR, R #90 FHAA L T
JREFRA IS, A SR (LB 3) 2=k 2 EDk
S AL
3.2 EHEEE S5ER RIS E R T BYSKI AT L
N T ISP I U A SO Rk, R A 4 R
BRI RUAS SR T 2 55 350 23 R R T (R 9 51 1A T B
EE, BRI 640155 480 15 %, SLH H EFEA L2
AT S e 5 1 IR (B K 1 4 5181 S X
FRATTR I 24 Sk 0 Al 5 A8 A Ik P 4 e i R B

184 #AFH AR « 53 Software Technique * Algorithm

BN ERER A A T ke, AT A MR BEME
B AR N HG EAT BRI

PPy
LS iR

BRI (e B

Jr"’*‘ N

K5 $iﬁﬁﬁ&ﬁ%%§%ﬁﬁ%fﬁﬁ%ﬂ%
PRERBCR

33 WHMEAMRENMT L |

"B 52 553 S R 9 A A S B
SR B R Ee ) 607 PR ST A LR
RS- P 21 R 5 I . A S,
R R BB e L S H bR AR R
P, PERIRE, B X R Y Ty g R, AR
I S RIS bR 22 A R, 7 Mk
RORIEVE, FIrMGRR IR, EERRAL
e

L — RS R

R et — R
M
22 e £.
:, Mes diil &

| N L
3 ’ ’ T m_ ) R .
Kl 6 JCIURAL T A1) )R R 22 it 42 B (M7 B IR

X M, Y J5)
M 6 o LA H s 46 A R S AE LT 2 Py

© ERSEBIK T

http:/fwww.c-s-a.org.cn



2015 4 55244 B 9 M

http://www.c-s-a.org.cn

i EONL R g N

DU T PR R 22 2 DAV T ek A RS R 2 1) v 125 Dt

P&, JEHAE U AR ZUARA N e 2 T 58 4 I AL
LA
...... ]
%; i W
—.MM%IMHW g ” —imﬁwmm:ﬂez
. ;AUEHW " I —?rmeﬁmi
ET ™

I7 ﬁ%%ﬁ%?ﬂ%ﬁﬁﬁ%%%mﬂﬁﬂﬁm
o X J7 T, Y J7 1)

I 7 oy LA B e A R AR, R4
R S ISR 4 2 T K B T s, T
SIS LT A e S5 AT T IR, ¥

T 2B O AL B SRR R R, 5
FRLTIM, SRABRINAE b oK N BB 0 e
P, A IR L S 2 IR

score = (11)
area(B, UB;)

Horh, 20K B FORERERAS B 00 R AT B IR B TEAE
lﬁ%mﬁ%%k%%f&ﬁ%%ﬂ%ﬁmmﬁﬁik
Je (TR, S ) score KN BRI G A7 B
FRIVERA S I A%, a5 score KT 0.5 TURA k% iZmi
PRERRGN, S BRER M. 5 AR AR IR R Dy 1) ot £
B LS i B S PR R IR e Th e b g RLER 1.

1 PIRRETVE I ERER IR AT L (%)

5 J 4 B A STk AL
AL 31 100
TR 86 96+
TH IR 585, ' 98
- ’ *
4 ik

AT T ARG S AN, S JHER )y
A P BRI SR B B Y T S, TR T — i - it
PR R A B H AR R RS IR IR AL (3
DAL H bn 5 A5 Sk 2 18] B A5 [RAR R B AT G, 7l A

A7 TR G ' FE AR AR AT e e A2 TR 3R (5, T s
AR, DR TR D S I R R

S0k
1 Gordon G, Chen XR, Buck R. Person and gesture tracking
with smart stereo cameras. Proc. of the 2008 SPIE. 2008.
2 FAE T Kinect Y Tri-tracking FARFR I 5L W 95 [0+ 2
REAR S0 RERIEHE TR 5,2012.
3 Tang F, Harville M, Hai T, et al. Fusion of local appearance
with stereo depth for object trackingf‘ IEEE Conference on
Computer Socicty. 2008,6. 2328,
4 Donoho DL ‘Compressed sensing. IEEE Trans. on
Informatmn Theory, 2006, 52(4): 1289-1306.
5 Hong J, Sung K, Nayak KS, et al. k-t FOCUSS: a general
compressed sensing framework for high resolution dynamic
MRI. Magnetic Resonance in Medicine 2009, 61(1):103—-116.
6 Ji SH, Xue Y, Carin L. Bayesian Compressive Sensing. IEEE
Trans. on Signal Processing, 2008, 56(6): 2346-2356.
7 Do TT, Chen Y, Nguyen DT, et al. Distributed compressed
video sensing. Proc. of the 16th IEEE International
Conference on Image Precessing. 2009:1393—-1396.
8 Li HX, Shen CH, Shi QF. Real-time visual track ing using
compressive sensing. 2011 IEEE Conference Computer Vision
and Pattern Recognition. 2011. 1305 -1312.
9 Zhang KH, Zhang L, Yang MH. Real;Time Compressive
Tracking. Proc. of the 12th Eurgpea;n Conference on
Computer Vision, 2012. 864877
10 Mei X, Ling HB. Robust visual tracking using LI
nﬁpimization. Proc. IEEE Int. Conf. Comp. Vis., Kyoto,
Japan. 2009. 14361443

11 Zhang QS, Kamata S, Zhang J. Face detection and
tracking in color images using color centroids segmentation.
IEEE International Robotics  and
Biomimetics(ROBIO 2008). 2009. 1008—1013.

12 Houhou N, Thiran JP, Bresson X. Fast texture segmentation

Conference on

model based on the shape operator and active contour. IEEE
Conference on Computer Vision and Pattern Recognition
(CVPR 2008). 2008, 6. 23-28.

Software Technique * Algorithm 3KfFHiA « &k 185

© TEREBIK AR

http:/fwww.c-s-a.org.cn





