1 2 1 2
garden@geguri.kjist.ac.kr, { skim ryu, wwoo} @kjist.ac.kr
! I-VR
2 U-VR
(K-JIST)

An Immersive Multi-modal Virtual Kendo (Gum-do) Game with an
Intelligent Cyber Fighter

Jungwon Y oon', Sehwan Kint, Jeha Ryu® and Woontack Woco®
'Dept. of Mechatronics, I-VR Lab
Dept. of Info. & Comm., U-VR Lab
Kwangju Institute of Science and Technology (K-JIST)

(multi-modal)

’ (
) (AD,
(intelligence) ,
VR
1. . Bates
(\R) Woggle world[1] (believa-
ble agents)
. Fisher [2]
PC
(goggle)

Yoon [3] Sydney K9.0 “ clicker

2001 21



training”

DogEar .2
(creature)
3
(multi modal)
4
5,6
(wire)
2.
( )
ALIVE [4] (creature)
(hand gestures)
ALIVE
2
3
VR
VR
1
3
() 1 (view
(ii) ( ) point)
(AD)
(iii)

(intelligence)




VR
3 “ "
no ” 3
VR
(multiview)
TCP/IP
/4
Human "B
operator sw‘d_rd speech
motion ardphic
Digplay
[ 2 2
Human Intectakd speech I
I 3D Visio recognitfop
! ]
Interface |system
swold posture tgé?:: CS‘;ULSJ;’"
i
| COHISIO[I: OpPQ et
I| detectofl) (A1) I Feedbadk
: I: |4_ Componelnts
([ I !
: I ! Sound| |
niitaanenpl 0 ool [0l
LI‘—_—_—_—_—_—_—I I ______I
NT system
2.
3.
3.1
3
Segmentation
(foreground) ;
, , (disparity) [5]
smooth
disparity , s s

[5]

3(a)

3(b)

@ (b)

Human and Sword Tracking

(color marker)

(azimuth angle) a

tion angle) b

Ly =0 - X2+ (% - ¥g)? +(z - 25)?

a=tan"((x - x) Nz - z,))

(eleva-

(1)
(2)



b =sn"*((y, - y,)/Ly)

(3) extraction)
(Feature extraction)
Y
(spectrogram) 6
A Center of Red
Marker
(xnyr,z7)
Center
z 2 , -
< (Xg.ye,2g [T I I =T R gon |-|.II[.ir;Flil.;i.:l|:l-:|}_{;Il.l"r‘-""““.‘l".l T
£ IWHIST) TR e A LR VR
2 { ABDIKEN) AR
4. ;
= i
5 6.
5(a)
threshold
5(b)

@

(b)

3.2

(time window)

6

80%

(Intelligent Agent)

(motivation system),
(perception system),
(behavior system),
(set of activity)
(motor system)

(state) (geometry)

(feature



visionfand

speec ingg

Perception System
result of fighting score,

Motivation System

location and direction of intensity of attack and l
human, virtual fighter, and defence tension "
sword
Parameters Measurements
A A
\\‘ // $ Fighting Area 2m( ) *4m ( )
ExterT;' Behavior System Sword Resolution 5 deg (pitch),
Worl Qefence, offence, and speecH mode 5 deg (rO I I)
Body Resolution 0.05m
enderind ang —— v Bandwidth of System 5Hz
updating Motor System
human and sword motion
8
7.
7 (schematic 8(a)
diagram)
(state) (drive) FASTRAK receiver trans-
(drive) 8(h)
2
(perception system) /
. FASTRAK spec
(behavior FASTRAK receiver
systenm) transmitter 76cm spec
(action) [6].
8(c)
8(c)
(interpolation) 0.3
5.
(robust)

5Hz




1 1
e i Y S T el =
1 1 1
1 1 1
St e st e et e Ve Tl et et e "
1 1 1
1 1 1
SRt et e el oy pes 1 et ey T A
1 1 1
eyl e R B L e e S B
1 ! 1
1 1 1
_______________________ [
1 1 ! 1 ! 1
1 1 1 1 1 1
& T R i [ Rt ] R
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
L L L L |
®» 1 1 2 &% 3 3B
() (m)

' ! 1 1 1 1 1 1
== Fasmack 1 1 1 1 1
= | =& VElon T bel e, Frete e et Tt
1 1 1 1 1
1 1 1 1 1 ik 1
___'___"___"___'___"___F,J ----- a
1 1 1 1 1 1 1
1 1 1 1 1 _;If 1
___I___'I___I'___I___'I__Ir ______ a
1 1 1 1 I e 1
g Bl o s il o Sl o Bha e el s Bl ]
v i i ! 7 T i
1 1 1 1 1 1
SRS SRTOURIRS | JOTRN MTURVORR | SUNRRIIL. SRR L e T

!

1

!

(FASTRAK)

(force feedback)

3 (photo-realistic)

Acknowledgement

[1] Bates J., et a, “Edge of Intention”, SIGGRAPH-93
Visual Proceedings, Machine Culture, ACM
SIGGRAPH, pp. 113-114, 1993.

[2] Fisher S.S., Girard M. and Amkraut S., Menagerie,
“Tomorrow's Realities” SIGGRAPH-93 Visud
Proceeding, ACM SIGGRAPH 1993, pp.212-213,
1993.

[3] S'Y Yoon, R. C. Burke, B. M. Blumberg, G. E.
Schneider, “Interactive Training for Synthetic
Characters’, submitted to AAAI 2000.

[4] Pattie Maes, Trevor Darrell, Burce Blumberg, Alex
Pentland, “The ALIVE System: Wireless, Full-body
Integration with Autonomous Agents”, In the ACM
Special Issue on Multimedia and Multisensory
Virtual Worlds, 1996.

[5] W. Woo, N. Kim, and Y. Iwadate, “Object
segmentation for zkeying using stereo images,” in
Proc. WCC, pp. 1249-1253, Aug. 2000.

[6] Polhemus, http://www.polhemus.com/ftrakds.htm




