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Real-Time Free-viewpoint Video Generation Based on 3D Shape Recon-
struction for High-fidelity Video Generation
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Megumu Ueda!*, Rui Nabeshima!, Daisaku Arita™** and Rin-ichiro Taniguchiff

Abstract We present a method that uses 3D shape reconstruction and texture mapping to improve the im-
age quality of free-viewpoint video. Three-dimensional shape refinement is used to represent 3D object shapes
more accurately without increasing the processing time or the required memory space. We describe how our video

generation method uses 3D shape smoothing and voxel space deformation and show some experimental results.
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Voxel space deformation

ooooooooooooobooooooooooooo
000000000000 (LUT)ODOooooooooooo
Oo000o0oo0o0ooooogooooogooLuTOo
ooboooooooboooooooooo2000000
ooobooooooooboooobooobooooooo
oooooooooooog

0000300000 20000000000000C0
oooooooooooos3ooooboOoboob 20000
coooooobooooooocooooooooooon
ooobO20000000000000COO0000O0DO 10
ooooooooooooOooboOoOoooooo2000
cooboooooooooobooooooooooboooon
cooooooo

n tqld _ t(_)ld
e =gt 4 3 (L) @)
j=1

0000 1000¢t0000000000000¢t0D LUT
oooooOoOoo 200000000000000000
00000000 LUToOOoOooooooOoooooooo
coooooooocoobooooo

3.2 00O0OOOO0OO

ooooogooooooboooooooooobooon
oooooooooooooobooooooooooood
O(N*)0O0ODDOO0ODDO0O00ODO000D00000000
coooboooooooooooooooooobocoon
coooooobooooooocooooooooooon
ooooao

02000000000DMCOOOOODOOOOOO
coooboooooooooboooooooooobooon
cooobooooooooobooooooooooooon
cooboooooooooooooooooooboooon
cooooooobooooboobooooooooooooo
cooooooobooooooboooobooooooooo
cooobooooooooooocoooooooobooon
cooooooooooooocooooooooboooon
ooooooO00oDOOo0ob0 20000000000000O
coobooooooooooocooooooooboooon

00000000000 Vol.61, No.2 (2007)



200000000000 000O00DOODUODOODOOd
goboobbboobbooboobboobboon
gobooboobboobooboobbooboaon
gbopoooboobobobooboboboobobob
gobooboobbooboobbooboo

t _ _ini
s, =8, + E

s;ENeighbor(s;)

(st = s (3)
0000s'000+¢00000000000000000D
sMO0000000000000000000000s;
0000000000000000Neighbor(s;) 0000
0000 s 060000000000000000000
00000M,0000000000000000000
00000000o0oooooooooooooooo

e 0000000000000 000OONONONOOO

e 0000000000000 0000O0O0ONOOO
000000000o0ooooooooooooon
M{_{A%1+a N p AT e < @
Aij ooo
0000000000000000000000O00aO 1
0000000000000 00000000000000
00000000000000dde0OOOOOOOO
000000000000000000000000000
D000000000000000000Neighbor(s;) O
000000000 M,000000000000000
O0s;00s;, 00000, 000000000000 sy
0000000000M;0 X, 00000000
0000o00o0ooooo000000000000noon
00000o00o0o0o0o00oooooooooonooooo
0030000020000000000000 LUTO
0000o0o00o0o0o00ooooooooooooooon
000000000000ooOooo 300000000
0000D000000000000000000LUTOO
0000000000000 00000000D0O0o0Do0g
oo0o0o0o0ooooooooooooon

4. 0 O

goboooooooooboooboooooobooon
coobObOO0ooooooooobooooooooooooon
00000000000000900 IEEE13940000
000000000 210000 PCOOOOO Pentium4
3GHz, IGBODODOO”00000000000OPCO
00000000000 LANODOO MyrinetOOQOOO
0000000000000000000D0 640x48000
OO0O000 128 x 128 x 128000000000 2cm O
cooooobooooooboobooooonoonn a
oo0Oo02000000000000000000000
OCommO0 3000000000000000000A0

0300000000000000000400000

0000 oo0oooooOooOooooooooOo0ooooobOoboOoOooooDooD

03 O00O0O0oooo0o
Input images

ogobobooobooooboobobobobobooooo
00000000 (l)DooooO0ooooOooooooo
000(2)00000000000DO0O0O0ODOO0OOooOOo
gobooboobboobooboobobooboon
000(3) 000000000 0D0D0ooooUOoooDooo
gobooboobboobooboobboobodon
gobooboobboobooboobbooboan
goboobbooboobbooboobobbboon
gobooboobboobooboobbooboon
goboogo
gbodsboobbooboobobboobooboobboboog
gobooboobboobooboobobooboon
goboogo
00000ooooooooooooooo 1100 PpC
OoOOOO0O0O0001msO6ms 0000000000
gobooboobboobooboobbooboon
gobooboobbooboobooobooboon
00000000 0o0ooooooog 1ofpsOOOO
00000 30ms000000000000000000
gobooboobboobooboobobooboon
gobgoobooboboob

5. 0 0O O

oobooooooooobooooooooooboooon
coooooobooooooboocoboobooooooocooon
coooboboooobooooobocobobooooooocooon
cooooooooooobooboooooooooobooo
Oal0 ODOOODOOODDOO
goboooooooooboooboooooobooon
cooooobooboboboooooooooooooooooo
ocooooOOoOoO0o100000100000000000
cooooooooooooocooooooooboooon

(113) 239



coocoooboooooboooobooooooooooooo
cooboooooooooboooooooooboboooon
cooooooooooooboooboobooooobooboooon
0000O0000ooO0oOoooooooooo *™g
ooooooooooooooooooooooooon
O1lroO000000o0ooOoo0ooooocoooooon
oooooooboocoooo

g od

10 T. Kanade, P. W. Rander, P. J. Narayanan: “Concepts and early
results”, IEEE Workshop on the Representation of Visual Scenes,
pp. 69-76 (Jun. 1995)

20 M. Gross, S. Wiirmlin, M. Naef, E. Lamboray, C. Spagno, A.
Kunz, E. Koller-Meier, T. Svoboda, L. Van Gool, S. Lang, K.

() DOODODODOO (b DOOOODO Strehlke, A. Vande Moere, O, Staadt: “blue-c: A Spatially Im-

ooooo ooooooo mersive Display and 3D Video Portal for Telepresence”, ACM
Trans. Graphics, 22, 3, pp. 819-827 (Jul. 2003)

30 O. Grau, T. Pullen, G. A. Thomas: “A Combined Studio Pro-
duction System for 3D Capturing of Live Action and Immersive
Actor Feedback”, IEEE Trans. Circuits & Syst. for Video Tech-
nology, 14, 3, pp. 370-380 (Mar. 2004)

40 T. Matsuyama, X. Wu, T. Takai, S. Nobuhara: “Real-Time 3D
shape reconstruction, dynamic 3D mesh deformation, and high
fidelity visualization for 3D Video”, Computer Vision and Image
Understanding, 96, pp. 393-434 (Dec. 2004)

50 J. Carranza, C. Theobalt, M. A. Magnor, H. -P. Seidel: “Free-
viewpoint video of human actors”, ACM Trans. Graphics, 22, 3,
pp. 569-577 (Jul. 2003)

6000 0,00 00,00 000:«0000000000O0O0 30000
oo0o0oooooooooooooooOoooo -pCcOO0OO0O0OOO
00oo-2,0000, 460110 pp. 2768-2778 (Nov. 2005)

70W. N. Martin, J. K. Aggarwal: “Volumetric description of ob-
jects from multiple views”, IEEE Trans. Pattern Anal. & Mach.
Intell., 5, 2, pp. 150-158 (Mar. 1983)

000 0ODO0,00 UO0O,00 O: “00000000DO0O0ODOOOOD
00ooo”, 0000, pp. 197-204, (Jan. 1999)

(c)DOOOODOO (d)oooooog 9000 00,00 00,00000:«13040000000000000

oooon ooooooo 00o0o00», 0000000000000, pp. 285-290 (Jun. 2000)

0000 00,00 OO0,00 ODO: «DODO0O0ODOOOODOODOO

000”7, 0000, 143, SIG 11(CVIM5), pp. 1-10 (Dec. 2002)

11000 0,00 0,00 00,00 000: “0O0000O00ODOOOOO

0000000000 -00oo0o0o0ooooo-—, 0000000
0000000, pp. 642-647 (Jul. 2006)

04 0O0OOOOD
Effects of smoothing

oo 0o ooo

00 [0 200600000000000000
0000000000000D000000000000
0000000000000 00000000000o
ooooo

e

(@Dﬁﬁu (mDDﬁD

oooo oo
05 O0O0OO0OODOODOO O [J 2005 000000000000000
Effects of voxel space deformation goooooooooboooooobooooOooboooono

goooooboo0o0o0 ooooooooo

coooooooooooooooooooooooon
cooooooooooobooooooooooooon
cooooooooooobooooooooooboooon
coooboboooooooobooooooooobooooon
coooooooooooooooooooooooogd
cooboboooooooobooooooooooooon
cooooooooooon
ObDO OOOOOOOO
oooooooboooobooobooooooooon
cooobooooooooboooooooooooon

oo 0o oooo

OO0 OO0 199200000000000000
0001998 00000000000000000000
00000000000000002006 000000
0000000000000 000000000000
00000000000000000000000000
00000000000000000000000000

gooooooooo

00000 198000000000000000
0000000000000000000000198900
000001996 00000000000000000
000000000000 000000000000n
0000000000000000000000000
0000000000000 00000000000o

240 (114) 00000000000 Vol.61, No.2 (2007)



