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Abstract : The purpose of this sludy is to develop a mathematical model for system identification in order to predict muscle force based
on electromyographic signal. Thorefore, a [inding of the relalionship between characteristics of electromyographic signal and the corre
sponding muscle force should be necessary through dynamic joint model. To develop the dynamic joint model, the upper limb mecludmg the
wrist and elbow joint has been considered. The kinematic and dynamic data, such as joint angular displacement, velocily, acceleration
along with the moment of inertia, required to establish the dynamic model has been obtained by electrical [lexible goniometer which has
two degree-of—froedoms. In Lhis model, muscle foree can be predicted only electromyographs through the relationship between the integrat-
ed force and the mtegrated electromyographic signal over the duration of muscle contraclion in this study.
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Fig. 1. Diagram of Recordng EMG and Goniormeter
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Fig. 2. Schematic dagram for measuring &.,(6.=0,+6,)

Ly

Uy 7

\M
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Fig. 4. Single-segment coplanar analysis at elbow of forearm-
hand flexion motion
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Table 1. Dynamic parameters for each body segment

Body weight
65 kgf

Muscle Angle Muscle application point

10° D = 0.05m
o Forearm
Length([’n) R/(m) } Ry(m)

027 00263 0.0406
lo(kgm?) Iy (kgm*) O La(kam?)
0.000645 0.000846 0.000645

Waeight(kgf) - Centter of mass(m)

107 0.12
Hand
~ Length(m) Ri(m) R.{m)

0.105 0.0263 0.0454
| alkam?) lulkom?) La(kgm?)
0.000378 0.000228 0000378

Weight(kgf) - Center of mass(m) o

0.53 0.32
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Fig. 5. Comparisons among velocity, acceleration, Force, and EMG
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