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Generation of Character Animation Holding a Tool
with Its Both Hands by Using Three 6DOF Trackers

RartA KAWASAKI,t YOSHIFUMI KITAMURAft and FUMIO KISHINO'

‘We propose a real-time method to generate character animation of whole body while holding
stick-like tools by using only three 6DOF trackers. This method is achieved by introducing
estimation with regression analysis based on the variables obtained from the 6DOF trackers
attached to the subject’s shoulder, waist, both elbows, both knees and the tool. On the
execution period, the animation of character is generated by estimating the unknown DOF's
such as joints of elbow and knee, by using the established regression formula with three 6DOF
trackers attached to the shoulder, the waist, and the tool as the inputs. Here, the method
assumes the fixed foot position and holding tools with his both hands as constraints, and joint
angles of both elbows and both knees are calculated by inverse kinematics. As the result, we
could generate natural character animation of whole body by using the proposed method.
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Fig.2 State transition for choice of the regression

formula.
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Fig.3 Configration of processing modules.
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Fig.4 Pose for motion start and motion end.
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Table 1 Regression formula of squats motion.

ooo R?
00 1000 |UA=3.1T, +1.9R, —3.3R, +2.2 | 0.66
00 1000 |UA = 46.7T, — 17.1T, + 1.0R,, — | 0.81
5.3R. — 3.4
00 2000 |UA = 26.6T, — 3.8T, — 18.9T, — | 0.77
0.3R; 4+ 1.1R, — 2.8R. — 3.0
002000 |UA = 42.9T, — 52.8T, + 0.5R, + | 0.77
0.9R, — 4.4R, — 0.5
00 3000 |UA = 45.1T, — 39.8T, + 0.6R, + | 0.64
0.4R, — 0.9R, + 14.0
003000 |UA = 70.2T, — 56.7T. + 1.0R, — | 0.70
2.3R, + 18.1
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Fig.5 Scatter plot of residual for estimated value.
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Table 2 Coefficient of correlation of UA for each

variables.

00 1000 (00 1000 |00 2000

0ooo 121 ooo 121 Oooo 151
T, 0.56927 0.57158 0.64478
Ty —0.70840 —0.86206 —0.65616
T, —0.51479 —0.69236 —0.47815
R, 0.52260 0.48448 0.16491
Ry 0.62567 0.55119 0.26445
R, —0.70806 —0.84995 —0.57944

00 2000 (00 3000 |00 3000 oo

000 151 Ooo0Oo 258 oo 258
T, 0.72667 0.55876 0.50530 0.59606
Ty —0.76949 —0.68388 —0.75741 | —0.73957
T, —0.22359 —0.19228 —0.12764 | —0.37147
R, 0.47338 0.05891 0.37789 0.34703
Ry 0.13998 0.28385 0.03564 0.31680
R, —0.71733 —0.36483 —0.32809 | —0.59128
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Table 3 Regression formula of motions and coefficient of
determinations.

ooo R?
000000 |y = —10.41222 — 65.1792 — 54.439 | 0.872
00000 |y=—0.7684z — 63.658 0.9726
ooooo
00000 |y=—0.00472% 4+ 0.5727z — 95.569 | 0.9699
ooooo
000000 |y = —4.1574z® — 35.239z2 —
O 65.3172 + 49.134

000000 |y = —0.023522 + 3.346z — 2.8933
ooooooo
oooooo
ooo
000000 |y = 0.031622 + 1.6472x + 26.664
ooooooo
oooooo
ooo
000000 |y = —0.02332% — 2.9061x + 34.779 | 0.8844
ooooooo
oooooo
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000000 |y =0.0192z2 4 0.1673z + 13.929
ooooooo
oooooo
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Fig.12 Results 1 (Sword action).
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Fig. 13 Results 2 (Golf swing).
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