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Design and Construction of Human-Body Motion Database
Using Bone-Based Human Model

TAKAKO SATO,t SHIHO NAGANO,t2 TAKASHI ToMmil,t
HirosHI ARISAWAT and NAOTAKA SAKAIH

This paper presents a new methodology of human-body motion simulation with Bone-Based
Human Model (BBHM) as a part of spatio-temporal analysis/modeling system. In order to
describe detailed human-body motion in skeleton level, bone base modeling is quite useful.
Also, we introduce the Simplified Human Model (SHM) as an essence of logical structure of
the human-body instead of full bone model. We evaluate propriety of BBHM precision and

the way of motion mapping by using SHM.
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Fig.6 Scheme of SHM motion.
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Table 2 Correspondence of SHM joint with BBHM joint.
SHM BBHM normal parameter (%) SHM BBHM normal parameter (%)
joint joint Flex Adc Rot joint joint Flex Adc Rot
back back-1 14.0 16.1 12.5 R_elbow R_elbow 100 — —
back-2 18.6 25.8 12.5 R_radio-ulnar — — 100
back-3 20.9 25.8 12.5 R_wrist R_carpal 100 100 —
back_4 27.9 25.8 12.5 R_finger R_-MP 100 100 —
back-5 18.6 6.5 50.0 R_finger_2 R_PIP 100 — —
chest chest_1 8.3 8.3 22.9 R_finger_1 R_DIP 100 — —
chest_2 8.3 8.3 8.6 R_thumb R_thumb 100 100 —
chest_3 8.3 8.3 8.6 R_thumb_2 R_thumb_MP 100 — —
chest_4 8.3 8.3 5.7 R_thumb_1 R_thumb_IP 100 — —
chest_5 8.3 8.3 5.7 L_scapla L_scapla 100 100 100
chest_6 8.3 8.3 5.7 L_shoulder L_shoulder 100 — 100
chest_7 8.3 8.3 5.7 |0 0090°0 L_shoulder — 100 —
chest_8 8.3 8.3 5.7 |0 90° 150°0 L_scapla 100
chest_9 8.3 8.3 5.7 L_elbow L_elbow 100 — —
chest_10 8.3 8.3 5.7 L_radio-ulnar — — 100
chest_11 8.3 8.3 5.7 L_wrist L_carpal 100 100
chest_12 8.3 8.3 14.3 L_finger L_MP 100 100 —
L_hip L_hip 100 100 100 L_finger_2 L_PIP 100 — —
L_knee L_knee 100 — 100 L_finger_1 L_DIP 100 — —
L_ankle L_talocrural 66.7 66.7 — L_thumb L_thumb 100 100 —
L_subtalar 33.3 33.3 — L_thumb_2 L_thumb_MP 100 — —
L_toes L_f MP 100 100 — L_thumb_1 L_thumb_IP 100 — —
R_hip R_hip 100 100 100 neck neck_1 14.2 14.2 14.2
R_knee R_knee 100 100 neck_2 14.2 14.2 14.2
R_ankle R_talocrural 66.7 66.7 — neck-3 14.2 14.2 14.2
R_subtalar 33.3 33.3 — neck_4 14.2 14.2 14.2
R_toes R_f_MP 100 100 neck_5 14.2 14.2 14.2
R_scapla R_scapla 100 100 100 neck_6 14.2 14.2 14.2
R_shoulder R_shoulder 100 — 100 neck_7 14.2 14.2 14.2
0 0090°0 R_shoulder 100
090° 150°0 R_scapla — 100 —




102 gooooooooooooobooo

ROTO OO0 DO 000000 Flexion/Extension O
000 00 Adduction/Abduction 0 00 RotationO
ooooon

20000000000PARTOJOINTOOOOO
000000 CONNECTIONODOODOOOoooono
000000000000 00 PERSONOOOOO
ooooooooo0oooooOoooo0ooooo
0000o00o0o0o0oo0ooooooooooo
000000000000000000 PARTOO
000 SHAPEO OOOOOOOOOOOOINDIVID-
UAL_.PARTOOOOO LENGTHO DIAMETEROO
O00O0o0oo0oo0O0ooooooooooooon
o0o0o0ooooO0oooooooOoooooooooo
ooo

B.1 00000000000

SHM O BBHM O joint 000000000 6)
ooooooooooooOoooooooooo
00003 000 49 000000000000
0000000000 20000000FlexOO
000 00 Flexion/Extension 00 OAdcO 00000
0 Adduction/Abduction00 ORot 0 O OO RotationO
ooooon

(0012060 20000)
(0o 12090 27000)

goooooo ooooo

o0 OobOooooooo
goooooooooooooon
gooooooobooboooooo
goooooooooooboobo
gooooooooooooood
gooo

=

Jan. 2001

oo oo
oo12000000000000
goooobboooooooobooa
gobooooooboooooooo
goboooooodoooooooo
gobooooooooo

o0 ooooooo
oboebOO0OCOOOOOoOooOoOO
oooooooooosoooon
gboooOoooooooooboooo
o0 nooooooocooooon
gooooooooooooooon
gooooooobobooooobbooooooboooo
ooboooooooooo

oo gooooo
ob480000000000DO
goooooobooboboooooon
so000000000000000
goooooooooooooon
goooo3ooobooobonoo
gobooboooooooobcooooouoboooooo
gbooooboooooooooboobooboooooo
oood

oo oo
obOs00000000000
goooooooocooooooon
oooboooooooooooon
goooobo 1200000000
S oobooo0ooooooooooon
goboodoobooooooboooboooooooo
gbobooboooobooooooooooooooa
gbboooobocooooobobooooooooboooo
good




