Vol. 43 No. SIG 4(CVIM 4)

goooooooooOooooOoOooobOoOoODObOOobOOon

June 2002

goboobooobooooogn

0O o o of

ooo oof

oooooobo0oooooboooooboobooooooboOooboooObOoObbO0oob0O00oDOo0ooD
gooooooooOooOoOboOoOobOOO0OOoOoOOO0bOOoDOO00OOoOoOooooOooooooooooon
goooooooooooOobooOooboobobOOo0OUOUOoOOoUObOObObOOObOOoOoOoOobooOOoooo
goooooooooooooOobooOoOoOoOooOOOoOOODOOOOO0OOO0O0O000O0O0O0DODbOO
gdoodoooooooooboooooooOoboOobobo0obOo0oOoooooooooooooooo

goooooooooobooOoooooooooboo

Measurement and Recognition of Human Motion from Image Sequences

YosHIO IwAlt and MASAHIKO YACHIDA'

Computer can directly treat audio and visual information at present. However, human-
computer interface which adapts to human intension or kansei is not realized. A system
which understands human behavior is needed for better human-computer interface. Methods
for sensing of human behavior are, therefore, researched, developed and applied for human-
computer interface. In this paper, we describe methods for posture estimatin and gesture
recognition by using a vision system to actualize such interface.

1. 04000

gobooooooooobooooobooobooboooooo
gooooooooobooooooooooobooo
oooooboooooooooooooooooo
goooooobooooooooooooooood
gooobobooooooooooooooooooon
goobooooobooooobooooooooon
0ooY000000000000000000000
ooboobooocobooooooooooouobooobo
oood

gobobooooooobooooobooobooooo
gobboooooooooooooboooobooo
goooooooooooboboboooooboobobo
goo0ooooooooooooobooboboobogn
goooooooooooooooooooooboo
oooooboooooo

uboboobooooboooboobooooooobooooo
goooooooocooboooocoooooooboo
goooboooodooooooooobocobooooooon
goobooOoooooooobobobooobooooonn

+0000
Osaka University

24

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0oooooooo?9go0o000000o0o0non
000000000000000000000000
000000000000000000000000
ooooo

1.1 0000000000000

000000000000000000000000
00000000000000000000019800
0o000O000000o0oooooooo™”®on
000000000000 000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000



Vol. 43 No. SIG 4(CVIM 4)

000000000000000000000000
000000000000 0D00000000000
000000000000000000000000
0000000000000D00000000000
000000000 000000000000000
000000000000000000000000
000000000000 00000000D00

000000000000000000D00000
000000000000 000000000000
000000000000 00000000 1000
0000000000000 D00000000000
00000000000D0000000000000
0000000000 D00000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 0000000000000
00000000000 D0000000000000
000 o0000000000000000000
0000000000002 00000000000
000000000000000 21)0000000
000000000000000000000000
00000000000

2. J0oo0OO0ODbOOobOooo

000000000000 O0D0000O0Doo0o0n
0000000000000 O0D0O0OODODO0O0nD
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000 000000000000
000000000000000000000000
0000000000 00000000000%0
2.1 00O0DO0OD

0000000000000 0D00000000O0
0000000000000 0000000000D
000000000000000000000000
000000000000000000 100000
000000000000000000000000
03000000O0Ooooo

2.2 00000

0000000000000 0000000000
000000000000000000000000
0000000000000 D00D0D0DO0D0000O
0000000000000000000000000

goooooooooooobooo 25

WA
LA

01 00oOooo
Fig.1 Shape model of hand.
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Fig.2 CG images of estimated shape and positions.
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Fig.3 Input images on which estimated shape and

positions are superimposed.
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Fig.4 Structure model of upper body.
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Table 1 Range of structure model parameters.

0;(deg.) min max
01 —180 180
02 —15 15
03 —-90 90
04 —45 180
05 —-90 90
06 0 180
0 —-90 90
0s —45 180
) —-90 90
010 0 180

M, =Ms

Model Parameter Space 6
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Fig.5 Model selection and parameter prediction.
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Fig. 6 Parameter optimization.
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Fig.7 The sample of computational time.
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Fig.8 Examples of estimation results.
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Fig.9 Concept of posture estimation.
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Fig.10 Clustering of motion data and observation values.
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Fig.11 Transformation between observation space and

X-space

parameter space.
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Fig. 12 Estimation errors of right hand position.
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Table 2 Average and covariance of estimation errors of
model parameters.

- ooooo 00 oo oooooo
00 (mm) 116.5 47.9 116.9 45.9
oooo (mm) 48.3 20.6  47.9 19.6
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Fig.13 An example of flow estimation.
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Fig. 14 Framework for gesture recognition by using
HMM.
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