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ABSTRACT

This paper presents a human motion recognition method using both centroid shift and local basis images. The centroid
shift hased on Ist moment balance technique is applied to get the robust motion images against position or size
changes, the extraction of local basis images based on independent component analysis(ICA) is also applied to find a
set of statistically independent motion features, which is included in each motions. Especially, ICA of fixed-point(FP)
algorithm based on Newton method is used for being quick to extract a local basis images of motions. The proposed
method has been applied to the problem for recognizing the 160(1 person * 10 animals * 16 motions) sign language
motion images of 240+215 pixels. The 3 distances such as city-block, Euclidean, negative angle are used as measures
when match the probe images to the nearest gallery images. The experimental results show that the proposed method
has a superior recognition performances(speed, rate) than the method using local eigen images and the method using
local basis images without centroid shift respectively.

Key Words ' Independent component analysis, Fixed-point algorithm, Centroid shift, Motion recognition, Local basis
image
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Table 3. Recognition results of local basis images by
preprocessing

d) A2 3 2
FRAAYE | FRINAGHEA
A ¥ | dHEGN (FP-ICA) 0] % +FP-ICA)
DAE] oo | T8 [ a0
I z = 3 Q%
(p | TELA] To | BiEA
City-Block| 8558k 100 [1.05¢-014| 100 |894e-015
(Ll-norm) | Aj &} 4=2} | 8125 |  3.97 925 3.37
Euclidean | 8453 100 |059e-014] 100 |458e-015
(L2-norm) | N 31<4=3}| 7875 | 1.98 91.25 1.68
Negative | s}33531| 100 | -1.00 | 100 | -1.00
Angle -
(Cosine) | 853 8625 | -096 | 950 -0.98
o]4e] % 29 % 3

3] APAHEAN FANEH A9
o 398 st Qo] BEed 4ug A

1—1
A % o} ANFol ANEE BAL 4 ek w2
Axele) AlgkE WL g kg Aol disirz 100%,
M Ag sl dsidE A ok 95.0% e
e ANEE PN BRE AT S S

Negative angle®] AYHEZ o] &3ld 713 HastA 4

we 4 9% ¢ Ak

0471 “erolu,

¥
A 5ol 7&@?‘{ %ZWW
ez 7|Hre ¥ Aok

Hro O omd N N X O 3
o % Dol of
|‘OOP\‘

Rl
e 02 ~N
N
_

o B

:'F'
L

>

= 10

y .
S

, S 2404215 89) 160(1F+10EF+16% 2
7 LEEH $3tEae iAo city-block, Euclidean,
T12] 3L negative angle®] ¥EE5E EFH TR o|&3to 4

galgh Agas, ANe) A Jlge Frnfgy
& olET VlanE pile v FEAHOE of LA 8
w R AGRE ol 8w ulAA el WA o

I.ZHH ‘4‘— 12 go] MAEL st £ A HE
& negative angle©] city-blockelt} Euclideans ©]-8-8}+*
AR B BEeNE A FUHoR ¢ A4y
o] &% o £ Uk
g Aoty Wle E o & 7R AAEAe vgE

Rofo] &Rl A9 2 T WHl® A 1A
=2 A AR 7)Ee giE Q77 AEH 2R ofFo]
#of & zlojr}

of

1l
rar

[y

[11 Y. Wu and T. S. Huang,

== = =
SAMELEMS o8 2R

(2]
(3]

(4]

(5]

(7

(8]

(9]

[10]

[11]

[12]

[13]

[14]
[15]

uh Sxtol 4l

715 e 7

Recognition: A Review,” LNCS: Gesture-Based
Communication in Human-Computer Interaction:
International Gesture Workshop, Vol. 1739, pp.
103-115, 1999.
A. Mulder, “Hand Gestures for Hci,” Technical
Report 96-1, Simon Fraster University, 1996.
T. Watanabe and M. Yachida, “Real-time
Gesture Recognition Using Eigenspace from
Multi-input Image Sequences,” IEEE Computer
and System, Vol. 30, No.13, pp. 310 - 821, 1999.
B]—:,z—_ﬂ WEgE “SaolAe 93 Y & 24
E]z" gl Epgte]=R] A 318 11CE, pp.
1071 1076, 20061 11¥
oM FGW
Faed A
=35, Xﬂ 1898 2%, pp. 729-732, 1995 12€¥
A&, AL, “GEAE ol F3 <47
u," "f*—?cﬁ’x}ﬁ}]a‘ﬂfﬁz’“ﬂ =7, A 1998A 6%,
pp. 129-145, 1998
Y. L. Tian, T. Kanada, and J. F. Cohn, "Recognizing
Action Units for Facial Expression Analysis,”
IEEE. Trans. on Pattern Analysis and Machine
Intelligence, Vol.23, No.2. pp. 1-19, Feb. 2001
M. H. Yang, D. Kriegman, and N. Ahuja,
“Detecting Faces in Images: A Survey,” [EEE.
Trans. on Pattern Analysis and  Machine
Intelligence, Vol. 24, No. 1, pp.64-58, Jan. 2002
K. I Diamantaras and S. Y. Kung, Principal
Component Neural Networks Theory and
Applications, Adaptive and learning Systems for
Signal Processing, Communications, and Control,
John Wiley & Sons, Inc., 1996
M. Turk and A. Pentalnd, "Eigenfaces for
Recognition,” Journal o Cognitive Neuroscience,
Vol.3, No.l, pp.71-86, 1991
N. Kambhatla and T. K. Leen, "Dimension
Reduction by Local PCA,” Neural Computation 9,
pp. 1493-1516, 1997
A. Hyvaerinen, J. Karhunen, and E. Oja,
‘Independent Component Analysis’, John Wiley &
Sons, Inc., New York, 2001
A. Hyvaerinen and E. Oja, "A Fast Fixed Point
Algorithms for Independent Component
Analysis”, Neural Computation, 9(7), pp.
1483-1492, Oct.1997
AR} HaHs FEERAN 19929 4Y
K. Atkinson, ‘Elementary Numerical Analysis,
John Wiley & Sons, Inc.,, New York, 1993

gad

14 9% B

etz zbeets FA S E TS

“)\§1_O] PAN-N

“Vision Based Gesture

=

X Kb 2~ 74

28 (Yong-Hyun Cho)

2007 A 174 A 75 FE

623



