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Fig.
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Table 1S X 2o sl ¢1& AAE B
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Table 1 Activity detection results for golf swings

Full
Swipy

Behind  |Front Target Fuiling Behind Front Target

Behind |4 Behind  }* 1

Front 3 H 1 Front 1 ¢ 1

Target 1 Target
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7k A7 HA glejA R A&stn A
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At AUEe AF3 FHAAM WE2HA XS
deolty, wEM &9 JiA AFRE U=
APE3IHAM 1 HARE AFoR A&, HAFstA A
g F dE 7t AU A A A 2"
dasie B dAfoMe A i 44 3
24& o] &3 A2 =} 94 WS Aok,
AA @AM ALEEE Tta A7 a4
AZEO R A5 AN e AnE AA sz}

a1 BdEAHor Wy fid, Ao s =
A Aol Fo| AHBEE AA TS ALEst
= & R/t vk AR 2GS o] &3 %A <
2% 95t 453 A E E(multi-layer perceptrons)

3] 2 network) > AH8-51%1 1, &k
of] 2] & 4 vl (error back propargation) HH S
STk [43].

7k AgETIY =2 Q1A A 2Hle] e ¥
w7 2 81 npARt 2xprl AL E o
sldste=d Advk AF7A 7k AR 22 A
AE 9 AA F2EE FE AESISEY o
g P To 2w npx|nt 2215 G gatA A5
71E B7bssith meA 1o A s g2 vhA
2 229 A& A FFE A (mosaicing) HE
S o] &9t} AN HHE IA5E dEIE A
o] FAUdE FAst mwevt F4
At A EAg wated AA
= 7b= AFgTlY xE HER o)
M2 FR oelaste Q1A gt} o]
APREHH 7k A7 wlA]
A w9 g ghg 4

o=

-
o

[}

[e]

—_

Bic)

=
=

o o

L

010
o il

14
Aok
S22}

3]
AR

2 o o A Mo
=

=]
o

s

- oz
B o
Rl

)
>

2~
T

R T

6.2 X ¢lAl 23
AA ANzEe T ol FRie =
HeE 7k A1 xk Qo Akt Ao

2

BN o

31

Aol Ak o= s3] el W g g
€ ¥E W Z A dEiA AEHHEEHA
(iterative optimal threshold) ¥ & A &3, z} &=

A8 A48k oMol o] gt o3t HA
H4g AMo2 A At A=rL 29
dhe AAME ZA% =7 140 7 Ao
Fig. 125 934 W& o83t 9L 7t= A
F719) whAe w9 shegtel Fgolnt. e
7 279 FAS vEdE, 1 99 2As H
dolE el ot AxE xAE Yehin
.

24

e

)

X

FHY sheeteh G4 olgsel 3N B
AANTTOR FL G A A¥EH, v =
A4} Q12 E-& Table 2 9 Zth
Table 2 Recognition rate of the last digit.
5 95 [4 35 (e 35| 948
10623 10611 12 99.89%

slol ATz RE At o] sbg olelgol
Berd b AR whAE 24 A46] ofF &
H49e B 5 Yok
HzHoz ha APrle BE
= 2 sold AXE Azel
e gl ke o] A

&
o
xR



F5E 3N - &TW - AFY - A - DAL FFAYTEHA ABA ABE

o] ag} 5 Atolo] AH UoN s|Ee BEHE stk 28, 8 54 oEx Bd gL Fad

ofgolut ARG WP el ofFAw,  JAdAd B e Zdg AFSC] Yud

Agte gL AL E ol g3tdA AEeA £ s vl

AdA g st A S &+ Ak 53], 273 W3

7h EAdtE Aols AtE Wy vl )l Z 71

A Asstn A&E ¢ F Aok
2 BxERe] 37l A e AAE ok B

BE AR A A BE FAHUEY =

of wj% %’d%—% vrelvy, ¥ Al @A A

13 Snap shots of recognition results for input
bright
(upper) and dark illumination (lower).

Fig.

images taken under illumination

FHE Axge 1% 37
Yapaa skx Aol £AE
4] 0.1 vEe] 9AE FHA T 9
£ 7tx ATl £AE A4
# Qe 71Ee] o1§HW shx ABIS 4
A Azge) wlsl BAE Aoz PN &
A Mg + 9 RO Jlddh

T N

=
k=4

s O U R (1

ol.o
/\E

)
2
=
N

o o

fo
w2

3L oot
T
M _VE ol

X
Fgm&
e
OB'F-?‘JF
2 0E &
Lo

o2

2

¢
ft

N ox
2

rir

(prOJectlon)‘)ﬂ —40}01 ‘?a
ambiguity) ¥4l 72,
BRAME ZFEH F 9\1
oFo] g AYolElE 41—’1"&
Els ﬂﬂﬁlﬂ 71&9 AE Folth &
AE vjan e old HZ AT TF
AA £ ATE FHo2 Anw

o

of off e
o
}O{l
/O::

o
P,L
)
T
ag
2

p

=z
N
)
i
bc)
rlo

_or_]

! Jlm

to my & > (& rir i
oy

/\21

32

EAE 71-1\}2 =g}, a—} H oo
7o FY& ﬁﬁ& &= 73 A ¢, HWRS-ERC, 44

29 HEEANAF)Y AHE i
e =

Hngs

e

1. K. Ikeuchi and T. Kanade, "Automatic Generation
of Object Recognition Programs,” Proceedings of
the IEEE, 76(8), pp. 1016-1035, 1988.

. R. Katsuri and R. C. Jain, "Computer Vision:
Advnaces {IEEE Computer
Society Press, Las Alamitos, California, 1991.

. D. Lowe, "Three-dimensional Object Recognition
from Single Two-dimensional images,” Artificial
Intelligence, 31(3), pp. 355-395, 1987.

. R. Jain, R. Katsuri, B. G. Schunck,
Vision,", McGraw Hill, 1995.

. L. O'Gorman and R. Katsuri,
Analysis,” IEEE Computer Society Press,
Alamitos, California, 1995.

. F. F. Sabins, "Remote Sensing: Principles and
Interpretations,” W. H. Freeman, New York, 1987.

. S. J. McKenna and S. Gong, “Tracking Faces,”
Proc. International conference on Face and Gesture
Recognition, pp. 271-276, 1996.

. S. H. Han and 1. S. Kweon, "Shot detection

combining Bayesian and structural information,”

SPIE: Storage and Retrieval for Media Databases

2001, San Jose, CA, January, 2001.

O. Faugeras, "What seen three
dimensions with an uncalibrated rig?,"

Proceedings of the 2nd ECCV, Santa Margherita,

Italy, G.Sandini, Ed., Springer-Verlag, pp. 563-578,

May, 1992.

and Applications,"

"Machine

"Document Image
Los

can be in

stereo



#eE - A4 - 22 - AT

- 57

2. Fda

FE4LFEHA AisE A3E

10. D. Lee and 1. Kweon, "A Novel Stereo Camera
System by a Biprism," IEEE Trans. on Robotics
and Automation, 16(5), pp. 528~541, 2000.

11. J. Weber and J. Malik, "Robust Computation of
Optical Multi-scale  Differential
Framework," International Journal of Computer
Vision, 14(1), pp. 67-81, 1995.

12. J. Ha and 1. Kweon, "Robust Direct Motion
Estimation consdiering Depth  Discontinuity,”
Pattern Recognition Letters, 11(21), pp. 999~1011,
2000.

13. Y. Moon and I. Kweon, "Hybrid Hierarchical
Motion Estimation under Illumination Variations,"
Electronics Letters, 36(6), pp. 518~520, 2000.

14. J. Kim, C. Kim, Y. Seo, and 1. Kweon, "Color
Indexing using Chromatic
Recognition, 20(1), 2000.

15. B. A. Wandell, "Color Appearance: the Effects of
[llumination and Spatial Patterns,” Proc. Nat. Acad.
Sci., USA, Vol. 90, pp. 1494-1501, 1993.

16. K. Yoon, C. Kim, Y. Seo and I. Kweon, "Moving
Object Segmentation based on Human Visual
Sensitivity," Proceedings of IEEE Int. Workshop
on Biologically Motivated Computer Vision, pp.
62~72, 2000.

17. D. Forsyth et al., "Invariant Descriptors for 3-D
Object Recognition and Pose," IEEE Transactions
on Pattern Analysis and Machine Intelligence,
13(10), pp. 971-991, 1991.

18. K. Roh and I. Kweon, "3D Object Recognition
using a New Invariant Relationship by Single
View," Pattern Recognition, 33(1), 2001.

19. K. Roh and I. Kweon, "2D Object Recognition
using Invariant Contour Descriptor and Projective
Refinement," Pattern Recognition, 31(4), 1998.

20. G. Jang and I. Kweon, "Robust Real-time Face
Tracking Model,"

on

Flow in a

Invariant," Pattern

using Color

of
Mechatronics and Intelligent Mechanical System,
pp. 72~77, 2000.

21. C. A. Rothwell, D. A. Forsyth, A. Zisserman, and
J. L. Mundy, "Extracting Projective Structure from
Single Perspective Views of 3D Point Sets,"

Proceedings of the 4th ICCV, Berlin, Germany, pp.

Adapative

Proceedings International ~ Symposium

3

573-582, May, 1993.

22. Y. Zhu, L. D. Seneviratne and S. W. E. Earles,
"A New Structure of Invariant for 3D Point Sets
from a Single View," Proceedings 12th ICRA,
Nagoya, Japan, pp. 1726-1731, 1995.

23. Y. Zhu, L. D. Seneviratne and S. W. E. Earles,
"Three Dimensional Object Recognition Using

Invariants,” Proceedings 12th IROS, Pittsburgh,
USA, pp. 354-359, 1995.

24. J. L. Mundy and -A. Zisserman, Eds., "Geometric
Invariance in Computer Vision," MIT Press,
Cambridge, Massachusetts, USA, 1992.

25. M. H. Brill and A. B. Barrett, "Closed-Form
Extension of the An-harmonic Ratio to N-Space",
Computer Vision Graphics Image Process, Vol. 23,
pp. 92- 98, 1983.

26. J. B. Bumns, R. S. Weiss, and E. M. Riseman,
"The of

View-invariants," Geometric

Non-existence General-case
Invariance in

Computer Vision, J. L. Mundy and A. Zisserman,

editors, MIT Press, Cambridge, Massachusetts,
USA, 1992.

27. L. Quan, "Invariants of Six Points from 3
Uncalibrated TImages," Proceedings of the 4th

ECCV, Stocholm, Sweden, pp. 459-470, 1994.

28. L. Quan, "Invariants of Six Points and Projective
Reconstruction From Three Uncalibated Images,"
IEEE Transactions on PAMI, Vol. 17, No. 1, pp.
34-46, January, 1995.

29. E. B. Barrett and P. M. Payton, General Methods
for Determining Projective Invariants in Imagery,
CVGIP: Image Understanding, Vol. 53, No. 1,
January, pp. 46-65, 1991.

30. C. R. Wren, A. Azarbayejani, T. Darrell, A.
Pentland, “Pfinder: Real-Time Tracking of the
Human Body,” IEEE Transactions on Pattern
Analysis and Machine Intelligence, July 1997, Vol.
19, No. 7, pp. 780-785

31. C. Wang and M. S. Brandstein
Real-Time

“A Hybrid

Face Tracking System,” Proc.
Acoustics, Speech, and Signal Processing, Volume
6, 1998.

32. G. D. Hager and P. N. Belhumeur,

tracking of with

“Real-time

image regions changes in



ik

T
[

32 A18d Al3E

geometry and illumination,” CVPR, pp. 403-410,
1996.

33. M. La Cascia, S. Sclaroff, V. Athitsos, “Fast,
Reliable = Head  Tracking under  Varying
Illumination-An Approach Based on Registration of
Texture-Mapped 3D Models,” 1EEE Transaction
on Pattern Analysis and Machine Intelligence, Vol.
22, No. 4, April 2000.

34. J. Yang, A. Waibel, “A Real-Time Face Tracke
r,” Proceeding of WACV, pp. 142-147, 1996.
35. M. J. Jones, J. M. Rehg, “Statistical Color
Models with Application to Skin Detection,” Proc.

CVPR, pp. 274-280, 1999.

36. R. I. Qian, M. 1. Sezan, K. E. Matthews, “A
Robust Real-Time Face Tracking Algorithm,”
ICIP, Vol. 1, pp. 131 2135, 1998.

37. P. Fieguth, D. Terzopoulos, "Color-based Tracking
Of Heads And Other Mobile Objects at Video
Frame Rates,” Proceedings of CVPR, 1997.

38. M. Isard, A. Blake, “CONDENSATION-
conditional density propagation for visual trackin
g,” International Journal of Computer Vision,
1998.

39. M. Isard, A. Blake, “Contour tracking by
stochastic propagation of conditional density,”
Proceedings of ECCV, pp. 343-356, 1996.

40. G. Healey, "Using Color for Geometry-insensitive
Segmentation," J. Opt. Soc. Am. A, 6(6), pp.
920-937, 1989.

41. T. Uchiyame and A. M. Arbib, "Color Image
Segmentation Using Competitive Learning,” IEEE
Transactions on Pattern Analysis and Machine
Intelligent, Vol. 16, No. 12, pp. 1197-1206,
December 1994.

42. S. H. Han, I. S. Kweon, C. Y. Kim, Y. S. Seo,
"Bayesian Shot Detection using Structural
Weighting,” International Workshop on Machine
Vision Applications, Japan, November, 2000.

43. S. Haykin, "Neural Networks," Prentice Hall,

1999.

34



