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Modeling of Hand Skeletal Structure
from Magnetic Motion Capture Data

MASACHIKA SAITO,T KAZUTAKA MITOBE, !
MasaruMI SUzUKIT! and NOBORU YOSHIMURA !

To reproduce the hand motion from the captured data by magnetic motion
capture system, the hand of the subject loaded with MoCap must be repro-
duced as a CG model. In this paper, we have proposed a method to estimate a
joint position using MoCap data to model hand skeletal structure. In addition,
a method of estimating metacarpal posture to reproduce the elaborate hand
motion has tested.
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Fig.1 Setup of MoCap System

ooooooo

4. UO0O0oaooaod

gsbboobbooboobbooboobboobboobuoob«bOobbOoobOonb pU

02 000000
Fig.2 Hand loaded with MoCap
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Fig.3 Skeletal model 1 of hand
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Fig.4 Skeletal model 2 of hand
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Fig.5 Presumption diagram of joint
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Fig.7 Vertical element to
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Fig.9 Appearance of operation of

fingertip adjusting
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Table 2 Position error of the fingertip with estimating metacarpal posture
in the model shown in Fig.3

Error (Right hand) Thumb  Index Middle Ring  Little
Max [cm] 1.58 0.66 0.90 0.89 1.46
Min [cm] 0.00 0.00 0.00 0.00 0.00
Average [cm] 1.31 0.53 0.66 0.68 1.31
Standard Deviation [cm] 0.14 0.07 0.10 0.06 0.05
Error (Left hand) Thumb  Index Middle Ring  Little
Max [cm] 1.32 1.00 1.06 10.25 17.85
Min [cm)] 0.00 0.00 0.00 0.00 0.00
Average [cm] 0.99 0.72 0.74 0.74 8.28
Standard Deviation [cm] 0.18 0.09 0.11 1.84 3.12
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Table 3 Position error of the fingertip with estimating metacarpal posture

in the model shown in Fig.4

010 DOOOODOOO (0O) 011 0DO0O00DO0O0O0 (0O0)
Fig.10 Created skeletal model of right hand Fig.11 Created skeletal model of left hand Error (Right hand) Thumb  Index Middle Ring  Little
Max [cm] 110 0.66 0.90 0.89  1.46
01 00000000 (03000000000000000000000) Min [cm] 0.00  0.00 0.00 000 0.0
Table 1 Position error of the fingertip without estimating metacarpal posture Average [cm] o 0.93 0.53 0.66 0.68 1.31
in the model shown in Fig.3 Standard Deviation [cm] 0.10 0.07 0.10 0.06 0.05
5 Rioht hond b Ind nda ¥ Tietl Error (Left hand) Thumb  Index Middle Ring  Little
Brror {Right band) L S Max [om] 037 100 106 1025 1785
M:‘”‘ [em] 000 1977 1973 1243 1103 Min [cm] 0.00  0.00 0.00  0.00  0.00
Am [em] Los 195 1s81 1408 1347 Average [cm] 028  0.72 0.74 074  8.28
verage [em] : : : ' ' Standard Deviation [cm] 0.06  0.09 0.11 184 312
Standard Deviation [cm] 0.17 0.90 1.21 0.75 0.55
Error (Left hand) Thumb  Index Middle Ring  Little
Max [cm] 1.58  16.81 16.93 1623  12.66
Min [em] 0.00  13.27 12.94  12.61  11.42 odo00ooOoOOo0bObOOO0OdbD 400000000DO0O0ODODOOODOOOg
Average [cm] 124 1531 1533 1533 1195 000000000000 0000000000 3SmmO000000000000000
Deviati . 74 . . .
Standard Deviation fem] | 018 0.7 089 075 020 00000000000 8mO00000000000000000000000000
00000000 ® 0000000000000 1.5/mmO0000000000000O0
00000000000 200000000000000000D0O0O0OO0DOOOO CM OgO0oDo0o0bOO0oDOoooOobDoOoOobOoOo0oDOo0Oo0bOOo0ooOOoobOoooDoOoDoOon
000000o0000o0doDOoooooooooo cMODODoDOoO0OooOooOooDaon gooooooobooboooobobbooooooooobooboooooooooooo
Jod0ooOoooobboooooooooooooboOoooooboooooooooa goobOOoobOOo0ooOo0ooboDO0o0bO0obDo0obDbOoobOo0obO0 IMmMmOOooooo
JooooooCMUODO0DO0ODODO0O000DO00D0D0D0000003mmOO00000 JO00oododooooooodoooooooob0oooooooooooooooooa
cCMOOODODO0OO000000D0000000000 9 9mmO 0000000000 goodooooobobboodooobdooooooooobooooooooboooooo 10

5 (© 2009 Information Processing Society of Japan



ogoooobooood
IPSJ SIG Technical Report

04 000000O0DOD (0 40000000000000000000O0O0ODOOOOOOO)
Table 4 Position error of the fingertip with estimating metacarpal posture

and corrected joint positions in the model shown Fig.4

Error (Right hand) Thumb  Index Middle Ring  Little
Max [cm)] 0.62 0.66 0.90 0.89 1.46
Min [cm)] 0.00 0.00 0.00 0.00 0.00
Average [cm] 0.46 0.53 0.66 0.68 1.31
Standard Deviation [cm] 0.07 0.07 0.10 0.06 0.05
Error (Left hand) Thumb  Index Middle Ring  Little
Max [cm)] 0.37 1.00 1.06 2.25 3.12
Min [cm)] 0.00 0.00 0.00 0.00 0.00
Average [cm] 0.28 0.72 0.74 0.74 1.82
Standard Deviation [cm] 0.06 0.09 0.11 0.23 0.62
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