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Abstract: Moments of inertia of limb segments are essential to calculate parameters related to the segmental rota-
tion. To analyze the human motion accurately and specifically, moments of inertia obtained from the individual are
required. In this study, a simple method to determine a subject-specific moment of segmental inertia using a dyna-
mometer is introduced. In order to evaluate the method, one male participated to test for his forearm plus hand on
a commercial dynamometer. Three passive speeds, i.e. 240, 270, and 300°/s, were chosen to confirm whether the
moment of inertia values at each speed approach to a fixed value. The same procedure was repeated on the day after
to evaluate whether the method is reproducible. As the results, there were no significant differences among the
speeds and between the days. The value of the moment of the forearm inertia was 0.216 kg-m? that is apparently
higher compared to values by previous models. Nonetheless, it seems to be acceptable based on our body mass index
analysis using reported subject height and mass in each previous study. According to our results, the developed
method could be useful to determine the segmental moment of inertia of an individual, showing no significant dif-
ferences among the speeds and between the days. Thus, we believe that our results are reliable according to two
appropriate evaluation procedures. This finding would be helpful to calculate segmental rotation related parameters

of an individual.
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Fig. 1. A model to determine moments of segmental inertia of (A) the attachment only and (B) both the attachment and the

segment
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Table 1. Measured moments of inertia of the attachment

Angular speed

(“Is) 240 270 300
Day
0 0.209 + 0.009 0.204 + 0.008 0.205 + 0.003
1 0.207 + 0.004 0.204 + 0.0080.208 + 0.003

Moment (N'm)

-6 =T~ | —— Measured
-8 =4 | === Gravity effect
--=- Acceleration effect

(b)

T2 3. BT RS 1) (a) 240780) W2 SESF A 24 7o} A, IS, (b) 2HASELE A 24E malE
(Gravity effect)@} 240°/s9] W2 525 A 4% HHE Measured), 5 574419 T 2§t “HIE (Acceleration effect)
Fig. 3. With attachment only, (a) angle, speed, and acceleration measured during fast passive movement of 240°s, and (b)
moments measured during quasi-static passive movement (Gravity effect) and fast passive movement of 240°/s (Measured),
and moment by inertia of the attachment itself (Acceleration effect)

159



160

:

=
[<

)
2
i
o
op
s
Sid
i)
r o)

S
o
=
i\
o

R S s

E 2. 248 $713)0) B musl sleke) gmle o
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