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Face Pose Tracking with 3D Model and Weighted Depth and Brightness Constraints

Liang Guoyuan Zha Hongbin Liu Hong
National Laboratory on Machine Perception Peking University Beijing 100871

Abstract This paper proposes a robust method of tracking human head poses from a sequence of
monocular images. First we estimate the head pose parameters in the first frame by an affine correspondence
based method. Then linear brightness and depth constraint equations are derived from the small interframe
rigid motion assumption. At the same time we use a 3D head model to provide depth measurements and
take advantage of geometry information of the features on the face surface to weight the brightness and
depth constraints and refine the results. Finally in order to remove the effects of gradual lighting changes
and occlusions we estimate the reliability of the features frame by frame and dynamically update the reliable
feature set. Experiments show that the proposed method can robustly track the head poses even for heads

moving with large depth changes.

Key words face pose tracking 3D models weighted brightness and depth constraints dynamic feature
updating

2004-11-15 2005-03-18
60333010 2004CB318000



95

3-8

6

457
8 .
/
1
Faugeras K Quan 10
Faugeras 1
Quan FastSCAN
. Harville ! Polyworks
1 Mintron
CCD
12
¥ I
BT Ui at e g s s Atk A= REE FEVLE
i s S -
men [P mamar | R [ > ABEE S
1
4
. Xiao °©
2
/
ABSRE
1 ]
2.1

KLT Kanade-



96

2006

Lucas-Tomasi

. KLT
4
/
.o X=Xyvyz"
V=V, V,
v. T x= zx y '
V= v, vyT i
I _ L 1./1 I I 1
_tfszfy_ xeryy Q¢
I, I, I xy t
0 X 3X6 o= 1, 1,
te , w, w, Lyt t,
w, w, w, 3
1
1

11

~Z= % fZJZ, ~ L aZ, 37, Qb 2

N /
1 2
min|| W b — HQ |2 3
b 2N
-1, -Z H 2N X6

1z fLfI,— 2l +

yI, Q 1z fZfZ,— Z+aZ.+yZ, Q
3 2N X
2N w
N W1 0 0
W= 9 e 0 4

W2N

2.2

N 6
3
. 3 X
x O 0
X0
wXZIfmin\ﬁ\%-% 5
62% w, =0 e<§
0
]
0
tag




P=p Ny, P

n n<N G;= pg =1 n<N
p, <P M M G=
wo=1-—— T 6 G -
¢ min C, T Step2. G; 1
Cf T ¢] M - ¢] i=1
C,=T w, =0 Step3. ASE
M
$ =
M .
o o, ¢ M M<M.
4 Step4 . ¢ P
t+1 4
Step5. t
1 2
4
5 6 2 3
w = Cow, 7
C 7
4
2.3
Z=fx y =aptaixtaytazx®tayy’
a; ;=0 5
Stepl . 1
14 E= ¢ N,.
2.4 r .9 .
R N,=NXr
U N-N,
x Yy
t 1 Step3. R m c.
Step4 . E le; = m|>2.5¢
I3 N,
a. N,+N,=N Step5 R
b. N,>N-N, N.=N,-1 R

Stepl . KLT U Step3



|Fﬁ%ﬂ$%&ﬁﬂﬁﬁ§miﬁfﬁfﬂﬁ?§zﬂé|
¥

| mREERERHASNBIES

Ne=N--1
EHR.U

Np=N+1
FERU

R ASA R 4J

—_

5

2
[ D R A I Lo
g 05 3 0.5
& 00 & 0.0

~1.0f----- L SR I I i 1L 0}----- S AT SO [

98 2006
. N,<N-N, N,=N,+1 U .
R Step3.
Steps.
13
KLt XY 2 6
R
| mmmmezes | §
¥ P |
| menmTssEsss | i .
¥ i |

— 45"~ +45°

DC

i

0 50 100 130 200 250 o 50

100 150 200 250

a FFRI18E Y Bl A

& /rad
dddoeee

o e B2 D B3 e D

¥/
dbdooep

B/ red
tddboces

D 03 S0
Do DD N

0 40 80 120 16D
L+

M - RRRKMA - REIE

b FFIIEE Z MR

40 B0 120 160
Lt



1 99
1 BC 2 BC DC 2
3 BC DC 4
BC DC DFU
3
7 4 3%.
2. X Y
7 BC 3 190 8a
BC 3 4
BC DC
Y X BC DC
. 8d—8f Y
7 X
BC DC

0.6

0.4

£ o0z

&£ 0.0

# 0.2

-0.4

i i o8

FF311 %2 33 F303
o0t 514590 187 SE122m
a JrR M IR R LB R 0.4

0.3

L

F 0.0

¥ 0.1

0.2

0.3

¢ ALK EAEIMETHER f BmiEs)
8
2
PN 2.4GHz 3
0.45 /s.
5 4



100

2006

Chen Q WuH Fukumoto T et al. 3D head pose estimation
without feature tracking C //Proceedings of the 3rd IEEE
International Conference on Automatic Face and Gesture
Recognition Nara 1998 88-93

Wei Y Fradet . Tan T. Head pose estimation using Gabor
eigenspace modeling C  //Proceedings of International
Conference on Image Processing Rechester New York 2002
1 1281-1284

Lepetit V' Pilet ] Fua P. Point matching as a classification
problem for fast and robust object pose estimation C [/
Proceedings of the 2004 IEEE Computer Society Conference on
Computer Vision and Pattern Recognition Washington D C
2004 2 11244-11250

Liang G ZhaH Liu H. Affine correspondence based head pose
estimation for a sequence of images by using a 3D model C //
Proceedings of the 6th International Conference on Automatic
Face and Gesture Recognition Seoul 2004 632-637

Shimizu I  Zhang Z Akamatsu S et al. Head pose
determination from one image using a generic model C [/
Proceedings of IEEE International Conference on Automatic
Face and Gesture Recognition Nara 1998 100—105

Xiao ] Kanade T Cohn J F. Robust full-motion recovery of
head by dynamic templates and re-registration techniques C //
Proceedings of IEEE International Conference on Automatic
Face and Gesture Recognition Washington D C 2002 593—
600

Yang R Zhang Z. Model-based head pose tracking with stereo
vision C [/Proceeding of IEEE International Conference on
Automatic Face and Gesture Recognition Washington D C
2002 255-260

Yao J] Cham W. Efficient model-based linear head motion
recovery from movies C //Proceedings of the 2004 IEEE
Computer Society Conference on Computer Vision and Pattern
Recognition Washington D C 2004 2 11414-11421

10

11

12

13

14

Faugeras O. Three-dimensional computer vision M .
Cambridge MA MIT Press 1993

Quan L. Lan Z. Linear N&ges 4-point pose determination C

[[Proceedings of the 6th International Conference on Computer
Vision Bombay 1998 778-783

Harville M Rahimi A Darrell T ez a/. 3D pose tracking with
linear depth and brightness constraints C //Proceedings of the
7th International Conference on Computer Vision Kerkyra

1999 1 206213

Ma Songde Zhang Zhengyou. Computer vision Computation
theory and algorithm basis M . Beijing Science Press 1998

in Chinese

M . 1998
ShiJ Tomasi C. Good features to track C //Proceedings of
IEEE International Conference on Computer Vision and Pattern
Recognition Seattle WA 1994 593-600
Mei Xiangming Huang Jingzhi. Differential geometry M .
Beijing People’ s Education Press 1981 in Chinese
M .

1981

1974

1962

1967



	F1: 
	F2: 


