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An Interface for Capturing Free-Viewpoint Video
by Using a 3D Position Sensor and a Overhead-View Display
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Abstract This paper proposes an interface system for 3D free-viewpoint video of soccer scene by using a 3D position
sensor (3D Tracker.). A user watches a 3D free-viewpoint by observing a miniature soccer stadium set on a table top. In order
to utilize a human hand that can do dexterous manipulation, we use 3D Tracker. to input 3D position and orientation of a
virtual camera that captures a 3D free-viewpoint video. The proposed system displays overhead view on the table top where a
user manipulates the virtual camera. By browsing this overhead view, it is possible to understand the position of players and a
ball in a virtualized soccer scene. We develop a pilot system and show the effectiveness of our proposed method by conducting
on the subjective evaluations.

Keyword Free-Viewpoint, Interface, 3D Position Sensor

1. (3]

[1]-[2]

ON/OFF

Koyama 1



(4] 1

ARToolkit[5]

ARToolkit

(6]
HMD(Head Mounted Display) 2
HMD

HMD



Koyama

B R BRI T8

5.
- 5.1.
N
o EERARENSOBRGIRE Technology
i) . Tracker
FICEHEBM AN
EROAN
h—s— DRRIET
5.2.
5.2.1.

Claron
Micron Tracker[7] Micron

Micron Tracker
115>70>55[cm]

A3



Y
Ci=(Xt,Y1,Zy)
Micron Tracker xﬂ
C=(X¢, Yo, Ze) Y
R:[E#z{7H
C. G TR TR
R
T
X, X,
Y. [=R Y |+T (1)
Zc Zf
R T
6
Micron Tracker C.

ac = (Xc_a’YC_a’ZC_a)
ﬂc :(Xc_ﬂ’Yc_ﬂ1Zc_ﬂ) (2)
}/c = (Xc_y’Yc_y’Zc_y)

Y
XCJ
T=Y 3
= ) R=[nX,nY,nz] (4)
Zc_y
R Cs C.
Cc YCac Vch R_l Cc Cf
nX nY
X0Y 5 C.
nzZ Mcz(xc_m-Yc_vac_m)
R Ct
nX,nY,nZ M=(X¢_m: Yt miZt m)
Xf_m Xc_m
-1
Yo w =R Yom |-T (5)
Zf_m Zc_m
5.2.2.
Micron Tracker mm



Zk:mask(k) *M; (n)

M, (k) === (6) 6.2.
> _mask(n)
n=k-4
M¢(k) Cs Mt _vp
mask(n) n Ct
Mt _gp Mr_vp
7
o= Mf_gp_Mf_tp )
M f_gp M f_tp

e:(xf_ewa_evZf_e)

6.1. 7.

7 60[fps]
a B vy 8

Micron Tracker

CG

CG 20 5



7.2

scenel:

scene2:

scene3:

tRefEE CE s

[1]

(2]
(3]

[4]

(5]

(6]

(7]

400

an0
iy _ D itk Fifmenel
= oen B it FiRwene?
L OiitdFifaened
B D38 FiFmenel
5 o0 B iERFFeene?
60 mm 18 Fifscene?

0o

1 2 3 4
e
9

T.Kanade,P.Rander,P.J.Narayanan,"Virtualized

Reality: Constructing Virtual

Worlds from Real

Scenes",IEEE Multimedia 1997,Vol.4,Nol,pp.34-47

. Vol.15 No.3, pp.17-22, 2001

Takayoshi Koyama,ltaru Kitahara,Yuichi Ohta,"Live
Mixed-Reality 3D Video in Soccer Stadium",ISMAR
2003,pp.178-187

K.Hashimoto,l.Kitahara,Y.Ohta,"Automation
Viewpoint Decision Method for generation a 3D

Video"

Billinghurst

Vol4 No4 pp.607-616 1999

, PRMU2003-200, Jan. ,2004

http://www.clarontech.com/measurement_products.p
hp,Claron Technology Inc.




