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A Method of Creating Virtual Photo Copies and Interaction with Them
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Abstract: In this paper, we propose a novel CG system in which users can experience creating 3D photocopy
of physical objects and interact with virtual objects simulatively. A user puts 3D objects on a screen of the
system, and the system scans the 3D objects to get their 3D shapes and colors. After taking away the 3D
objects, the system generates a 3DCG image of the 3D objects based on their scan data. The system creates
a stereoscopic 3DCG image based on motion parallax by following a viewpoint of the user, and the user
could feel the removed objects being left as they were, and the user can observe the 3DCG image from any
positions. It is possible to use our system for moving 3D objects and can see a 3DCG animation from any
points. When bringing a hand near to the 3DCG objects, the system computes the position of the hand
and performs contact decision with the 3DCG objects. When it is judged to contact with them, the system
deforms 3DCG objects, makes sounds, and paints the CG objects. The user could feel touching the 3DCG
objects with a hand.
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Fig. 1 The components of the system.
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Fig. 2 Motion parallax.
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Fig. 3 Color data and depth data taken by a Kinect and 3DCG
objects generated by the data,
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Fig. 4 Estimation of the position of a user’s viewpoint using
depth data.
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Fig. 6 Applying stereoscopy with binocular parallax.
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Fig. 7 Estimation of the position of user’s hand using depth
data.

V=R E2 B L 2o F 22 LI L72E, FofiiE
Z?U_/ﬁib%L~%%%W@¢TW%@WMﬁE4
5 (W7(). £2C, A2 )= L0 ORUG LRE
T=FOHRT, A7) —VH LD DL EWE , D EEW
PEE D 2 FHIBD T OR T M hmin, Z KOS (X 7 (b)).
ZOW%, ROVZEE hpin &, Ponin & DEDL S WE by
DTomES 2 ofEis 2—FoFfHEEe LThitd 5
(B4 7(c)). 2L T, VEEBFHEILE A U T T odulmEE
q T RET D, hyy DIEB LU hy DIEIZERMICZFNZEN
200 (mm), 100 (mm) & L TW5, 7Zd, Bl CIlLiEE
BRFORIHIE LTV 5

4.2 HaekA4 2773

FORLEE q SRET L E, B 8 IZ/RT L) IZTFD
HUO B AR AR 7 2% r DR EE T 5. LT, T
FULEERE g & =R CG I ¥ =R & RERL 3 5 45 TH 1 oD Ji
Zp L OB FNL 2 ETHEAHEERITY . Thbb,
lp—q| <r DY, FL=

© 2015 Information Processing Society of Japan

KL CG 2 ¥ — RIS A

8 ARANIRK & DHEH g (2 HD  THR AR E) & ATEFBL
Fig. 8 Movement of vertices for deformation by collision

detection with a virtual sphere.
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Fig. 10 An experiment of scanning 3D physical objects and displaying 3D copies (1).
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Fig. 11 Comparison between a 3D physical object and a 3D copy.
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Fig. 12 An experiment of scanning a 3D physical object and displaying a 3D copy (2).
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Fig. 13 An experiment of interactive deformation of 3D copies with a hand.
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Fig. 14 An experiment of interactive painting of a 3D copy with a hand.
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Fig. 15 An experiment of scanning and displaying a kinetic 3D physical object (1).
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Fig. 16 An experiment of scanning and displaying a kinetic 3D physical object (2).
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Fig. 17 An experiment of copying an exhibition of a science museum.
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