o

Ny

{hooeh, turbostar, nwseoweb, hanuni}@mr.hanyang.ac.kr, jipark@hanyang.ac.kr

Palm Pose Estimation and Finger Motion Tracking for Natural Interaction with

Virtual Pet

Park, Jong-II

Seo, Byung-Kuk  Park, Hanhoon

Han, Jae-Hyek

Choi, Junyeong

Hanyang University

or

o

oA A

st

&

Ultra-Mobile PC (UMPC)Z ©]

L
T

o} 2 =il A

ol 7b A5k 4

23]

=
-

&

A

1.

A 2744 @ =Z3} PDA(personal digital assistant) 9 #<&

2§47} ol

to

N

oM A

glAle1 o] o] AvfE o] gt o F

=
=

AF 7IHke] S8 o

K
on

Bl
o)
=
,m_A.o
NE

<
T

——
o

i
o

il
x
O
o
—_
=

g
‘%
Pl

<N
B
o
Njo
N
N
iy

ol

ol A3

o

9,]

=

A @A vt e A gl

3]

83 GPS 9} A= FhEtE o] %

o8

=D
o
[
Bo
o}
To
!
gl

o}J
i

o

H

_~

[9, 10] 0.2 vt ] 7]

Jo

E7-40] 7}

b AAske)

L
T

2 E=EolA

o

LREZDED

R

17 o

o
B

T

ol ZA

she

WS ARkt AIQE

)
A

=
=

olie g 13} 2ol Abgke] Eutet sl 7 HE (e 4

]
T

e}

of

A
A

ﬂO
=

.k
of

)
oR
A

o

N~
ol
i
KH

g Ak HA Aele] H)& o] &

1

stel, 714 A

43

24

Q9] G Al WA @] Wz,

a9 L AREA S 9] b e,

2. &g ¥ =2 A4k

25 T3] 9

74 FEY

L
L

% sh

A}, 2

tol, WA

17] 918

9]

N
4

®

oju

243



s

A

5

(G) 37

aL
=

, () AR A Abol9l

6(}:

Hol— S

, (h) Evke

A

o e, (g) £59 9

gll

=
-

[e)

=

(Generalized statistical color model)[1]

z)

o
o

b

3 F9s AA

=%

al

A

ek

i, A7) ¥eKDistance transform)[3]& AHS-8|A] &

= A%

tH2d 3-(c). 21 3-(d)

4

oju

ol
~~

4
W

A

U, Svtg 22 A

=
o

[
T

ol
A

5O

a
4171 Al

O

3

[e)]
=

olga14 £59 9

(line fitting)& A}

=0
= =2
FE ) At

A= A

o]

=
-

A

Slel A

L

7wt

A
914

3L
=

SEEREREE

JRXE:

ofy

52 Rol

sl
h=y

‘g]

EEEEE!

S3lA,
o] &34 344 F9 EH (projection

=

=

d. <Evbee] yne) gol

& FoT T A BAAE &9

el B

)

!

Rl

1o

oju

cy

4 7P HES &0t

2HA 33}

29|

=8}

4=(b), T4 29 4-(a)]

!

I

5 A

=
=]

SEREER

)

4

e

ol gttt mhA

L=ie]
RREES

A AT 108 %

o

L

L

71271

7}

el
N
R

244



3P SO Zolrk AAA7] Adeks AR 4-@)sh
@ASle s stE 3, ol &5 942 A4

—i
I
2
-L
ol
O
HU
A_
=
Jﬁ
N
2
)
o
o
9
oo
o
Q
o ox
Rl
Y r;f
Mz
5 D
~ =
o ®

H
=2
o
o <
=
|
2
m
L
=)
I
1o,

el #59] 908 el 307 %

Wk e ol AR thE Aol Euet £28 e A
W 5 QU Bk webd, Enfe Qdele] 29 & o Ao
FAHETS ol g urh AR Sule B AR P,

a9 4. (a) &2

b IR S ==}
49, () £ 99 AT Aol, (@) Lrhe P,

T ow &89 A9} Ente Waks o] &3l A9 A Ale]
o] & gt &1 ZE Argyros So] Aoks WH[4]3} AL
WS ALg A & 9o AR o R Tt & o AR 9
24 9ol HE ¥A e PiE Aosta, Pide kikEe WAE
e F A P Pils 44 o] F MHEY AleldE 4 (D&
&3 gk

94(p4)= PiPi—k * PiPi+k 0
o H PDi—k ” || PiPi+ k ”

A7)1A, k= 54 15Ake]e] RE AFps 2
PP e PP 9] Afo]zto] 94 T8 3 dod
o 2o FRoR AAHE. o9} go] 7 FHAS =
o] $HE7 e g, 1 1E FolA &2 AH o She
DE(1 5-()9] A H)S Aeste] 2z} 3= AX| 9} ARAAL
°o|f & A& AR oA71M & A= A
A FE S 01831, 18 5-(h)9} o] FEH
A} el wile] A& o] A7 €

a7 5. (a)

FEAE, (b) B 99,

A g0z, £o Wulst g0l g Aelaln 379 A4

T —.%_
o BRE T ¥ =RAAE AAs) 44 Aole] 32 Avkm &
3] e

weh BHIH 6-(2)9) Lo Aashs $3e] A4S Rk, 1 st
A7) Aol Tk T 42 g &9 Unl(1Y 6-()9 L)

245

2 Ao, 10w 29 50(17 6-) Lyt o) Yu) o)
A3t £29) 913 Aole] Aurlelz Aolait) o] % ANES o]43}

o] 33 A Tl B o BAEY] HEE o} A (2)F ©]
&3l it
if W> H,
P =(-WH—2),P,=(W,H—2),
Py=(—W,—H,2),P,=(W,— H, 2).
else,
P, =(W,H,2),P,= (W, H,— Z), (2)
Py=(W,—H, 2),P,=(W,— H,—2).

where,
W= width/2, H= height*a/2,

Z=+/(max (W, H)?> —min (W, H)>.

o714 45 a UHlsh oo M&S 112 B3] Sla 2AY 4%
o], & ERAE o] Pgke APH 0T ARHUTHa = 1474)
olel T 339 MY £ wd

o1 321 W o2 FH(projection) A17]aL, $=nfet Wk 18 6-(a)9
Lg)TJr N “*ﬂ(la 6- a)) ] Ol—r“ 7t vhg S RAIAE 1A &
1

EAE o)) 32 AMA FH 3 Fo UL
st} A3, 1) 73k 2o] AHgA] Eub 9] g AAE A

Y 7. A8 e 9le] FA% R

2 =R £l 492 owaoa 7V SEske] A e
jore et 9ol 7y



SE7H ek A RS W, AT M AES JEAEE ] 9
@ &l Adsde $49€ D ekl £tz $49
& FH3j0] A7 A SIES WAL AckEE B9 B4E Q)
i, M SIEE AHEAE sk Bl RSehe wee nel

&1 §A9e Erhe] RS olgelel 24, 712
BRE A9 A7) Aele] & 2 P BUsh & 9o A
799 984 92 ol gstel 7 FUAES A4, 1Y 83} 2
o, £%3} AujHoE WY Y 1FE (1389l ed e A
o] $rlee) BHEE 4ojvn

a9 8

b

Ao g F

o
2
ul

18 9% UMPC (Sony, VGN-UX27LN)E A}g-3to] 714k #lE 9}
o) A4S T3 A2 vojEr) a8 94 AR} £8 A
1 elelt 7ol 2 5927t Wa A Ha, wE ARS8 H
7pde] Zol @& ym, o] & FHG doljyA @t

4. 48

¥ ERolAE mitel B PSS wea JHe Sl
G E2S AR PEE AT, ol 7oz St slof 7}
A AR AL 4B ol E A0l A8
o, Ak WS AFE S, T ARl £7he §A9lel i)
o] Eute T2oh A8 TalR, £F £he $4E Ao

A, Vg AESS] Azne SEAEE Fssbl 39
2By 59 7)EA2
E571} & 7120]7]
42 4 A3A} 7}

% @ Adsde 454

BFEAGTE ATt YA, Fow
&

3 o]k AdsY T B & '

U
=

€]
A

o

T3 ARFAATAEL 1T
3}

[1] M. J. Jones and J. M. Rehg, "Statistical color models with application
to skin detection,” Proc. of CVPR'99, pp. 1274 - 1280, 1999.

[2] T. Lee and T. Hollerer, "Handy AR: Markerless inspection of augmented
reality objects using fingertip tracking,” Proc. of ISWC07, 2007.

[3] G. Borgefors, "Distance transformations in digital images,” Computer
Vision, Graphics and Image Processing, vol. 34, pp. 344 - 371, 1936.

[4] A. A. Argyros and M. I A. Lourakis, "Vision-based interpretation of
hand gestures for remote control of a computer mouse,” Computer Vision
in Human-Computer Interaction, pp. 40 - 51, 2006.

[5] J. Segen and S. Kumar, "Shadow gestures: 3D hand pose estimation
using a single camera,” Proc. of CVPR'99, pp. 479-485, 1999.

[6] Z. Mo and U. Neumann, "Real-time hand pose recognition using
low-resolution depth images,” Proc. of CVPR'06, vol. 2, pp. 1499-1505,
2006.

[7] V. Ivanchenko, J. Coughlan, and H. Shen, "Detecting and locating
crosswalks using a camera phone,” Proc. of CVPR'08, 2008.

[8] G. Schall, H. Grabner, M. Grabner, P. Wohlhart, D. Schmalstieg, and H.
Bischof, "3D tracking in unknown environments using on-line keypoint
learning for mobile augmented reality,” Proc. of CVPR'08, 2008.

[9] JLetessier and F. Bérard, "Visual Tracking of Bare Fingers for
Interactive Surfaces,” Proc. of UIST'04, 2004.

[10] K. Oka, Y. Sato, and H. Koike, "Real-time fingertip tracking and
gesture recognition,” IEEE Computer Graphics and Applications, vol. 22
no. 6, pp. 64 - 71, 2002.

[11] G. Takacs, V. Chandrasekhar, N. Gelfand, Y. Xiong, W. Chen, T.
Bismpigiannis, R. Grzeszczuk, K. Pulli, and B. Girod, "Outdoors
Augmented Reality on Mobile Phone using Loxel-Based Visual Feature
Organization,” Proc. of MIR08, 2008.

[12] R. Lockton and A. Fitzgibbon, "Real-time gesture recognition using
deterministic boosting,”Proc. of BMVC'02, pp. 817-826, 2002.

[13] V. Athitsos and S. Sclaroff, "Database indexing methods for 3D hand
pose estimation,"Proc. of Gesture Workshop'03, pp. 288-299, 2003.
[14] M. Bezdicek and D. G. Caldwell, "Potable Absolute Position Tracking

System for Human Hand Fingertips,” Proc. of VC06, 2006.

[15] T. Grossman, D. Wigdor and R. Balakrishnan, "Multi-Finger Gestural
Interaction with 3D Volumetric Displays,” Proc. of UIST' 04, 2004.
[16] S. Lu, D. Metaxas, D. Samaras, and J. Oliensis, "Using multiple cues
for hand tracking and model refinement,” Proc. of CVPR03, pp. IL:

443-450, 2003.

[17] C. Schwarz and N. Lobo, "Segment-based hand pose estimation,” Proc.
of Canadian Conference Computer and Robot Vision'05, pp. 42 - 49,
2005.



