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Motion Editing for 3D Video

Ryosuke KoBavashr, ! Takesar Takar'! and Takasar Marsuyama !

3D videos are not only imaginary and artificial three dimensional animations made with
CG but also three dimensional scene reconstruction from real video that capture the shape
and appearance of the performer in full wardrobe. This paper proposes a method of editing
human motion while preserving the naturalness of action in 3D videos, which is defined
as the way how viewers perceive the motion which can be observed in the physical world.
To accomplish this editing, we optimise positions and playback speed of 3D videos under
constraint of the natural dynamics. Our proposed method enables us to reduce a mismatch
which occurs when separately captured 3D videos are located in the same world coordinate
system.
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Fig.1 Editing human motion with preserving the nature of action.
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Fig.2 Locating multiple 3D videos.
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Fig.3 Playing multiple 3D videos.

gboooboooooooooboooooooooooboooocobOOoooobOoOoooDo
gooooooooboooboooooooobooobobo ibbooooooooooooobooo
goooooooooooooooboooboooooboooooooobooooooDooboo
goboooooboooooooobooooooooboboooobOoobooobbooobooboOooDoboo
goooooboooooooooobooboboboooobooboooooobooooDboo
goooobooooooobooooooooooboobobooooooobooooDoo
gooooboooooooooooboooooooboboooooooooDoobooooDoboo
gobooobooooboooboobooobooooooo

22 0O0OOOoOOoooooooooo

221 O0OOOO

2211 000000
gobooobooboooooooobooooooboooooooobooooooobooo0ooooo
oboodooboooboooooboooooooobobo0obooOoooboooDbbOoOoboboOooDoOo
goooobobooooooooboooooooboOoboOo0oooooooooOooboooooobo
gboooboooboooooboooobooobOoOooOobooOoOooboboobOoOooOoDbo
goooooooooooooooooooooboooOooboobooboOooboooooooboo
gooooooobooooooooooooOoOoOOo0oOobOOoOoOobO @oooOooOoooo
gOo)yooooooooooooooboooobobsbOoboOOoOoOOoOOOOOO0O0OO kO

Vol.2009-CVIM-167 No.17
2009/6/9

goooo

2212 00000
goodoooooooboboodooooooooobdoooobooooooooo
kO k-10000000000kO00D0D0ODODODOOOOOOOOOCOODOOOODOODOO
O00000000D00Kk0ODD0 k+1 0000000000000 00O0O0O0O0ODOO0O kO
goooo

222 OOOOOOOOO
00o0O000oU00oooOo0oDO0o0oU0U0DOO00o0oUooooooOoooUoOUooooo
0000000U0oooooooooooooooooooo
(1) 00O0O00O0OO0ODO0DOoDOoOoOooooo
(2) 0OOOOOOOOO
(3) 00O0O0O0OoOooooo
(4) 0O0O0OO0OOOOOO
(5) OO00ODOOOboOOoOoDbooo
(6) OOODOOODOOOUODDOODOOUOOOOUODOOODOODOOODOOO
100000004 000000060000 000DODDOOOOODODOOOOOODODO
000200 500000000000000000

23 00DO0OOOO0OO

231 00O0OOOOOOO
JoodooboOoo2110000000000000000O0DO0DODO00O00O00O0ODOO
00000000 AOODOOO0ODOOO0 nO00OD0OOODODODODOOOODOOOODOO BO
000o000o0oUoooooognogooogog

232 OOOOOOOOOOO

0000000000000 oooooooooooooooooD.ogoo
000000000000 O00o0000oo0ooo0oooooooooooooooo
0o000o0ooooo0o0ooooo0oUoooooo00ooooooooooooooo
0000000000000 00000000 k0000000000 SkIoOOO0O0O
xklOOODOODO0DOoooooooooo

f[k]=% [s] (H

goboooboboobooooobooobooooobooboooooooobooOobO ABOO

© 2009 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

01 000000000a
Table 1 Editing playback time of keyframe
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A: a case when segment k of 3D video A has frames which include skeletonAili].r-toe > heightand skeletonAli].l_toe >
height. B: a case when segment k of 3D video B has frames which include skeletonBy[i].r-toe > heightand
skeletonBy[i].l-toe > height. skeletonAili].r-toe O denotes the position of right foot of skeleton on the world coordinate
which is estimated from 3D video A in frame number i of segment k. height denotes the minimum distance between a 3D
video object and the floor (z = 0) that viewers can perceive the object is in the air.
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Fig.4 Editing the position of keyframe.

Red and blue points denote the position of root node. O [
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Fig.5 Selected keyframes.
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Table 2 Result of editing the playback speed.

00000 (k) | faw [fps]  Xpyg [fps] OO0000 (k) | Xaw [fps]  Lawg [fps]

1 59 25 8 60 19
2 60 24 9 60 23
3 60 25 10 44 25
4 60 12 11 55 25
5 60 31 12 60 25
6 52 25 13 60 25
7 60 23
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Fig.6 Experimental result of segment 5(red:before green:after).

36 O a
a=300vw=100y=05000000000000000000000000000

© 2009 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

03 000000 BOOOOOOOOOOOOOOOOOODOOOOO
Table 3 Difference of relative positions between video A and video B based on 3D video B.

00000 (&) | foeore(k) [em]  fafier(k) [em] O OO000 (k) | foefore(k) [cm] — fagier (k) [cm]

1 79.37 38.48 8 234.9 157.6
2 165.8 89.73 9 397.3 281.4
3 2717.6 160.4 10 293.3 169.8
4 345.0 188.6 11 521.6 394.6
5 401.3 289.3 12 494.8 367.8
6 182.1 104.8 13 417.6 234.5
7 2234 119.5
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