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human movements during crank rotation tasks, by
Toshio TSUJI & Koji ITO.
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In the present paper, position and force control characteristics of human subjects
during crank rotation tasks are experimentally analyzed in order to make clear the
motor control strategy during constrained tasks, The crank rotation tasks require hand
force control as well as hand position control, and include three kinds of control
modes : force control mode, velocity control mode and position control mode. The
experimental results showed that the human subjects could perform the tasks skillfully
and adopted different control strategies for each control mode. Then, the hand force
control mechanism was mathematically modelled by defining a motor impedance and
virtual equilibrium points (a virtual trajectory). It was shown that the control strategies
of human subjects could be explained from the points of view of the motor impedance
and the virtual trajectory.
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Fig.1 A block diagram of experimental arrangements.
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Fig.4 An example of experimental
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Fig.5 Tangential hand forces and its differen-
tial values during force control mode of
crank rotation tasks {desired rotation
velocity =z (rad/sec), statical friction
2.0 (X9.8 N}, Coulomb friction 1.35 (X
9.8N)).
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Fig.7 Effects on hand force patterns by
changes of Coulomb friction (desired
rotation velocity = (rad/sec), statical
friction 1.0 (X9.8 N)).
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during position control mode
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Fig.9 Measured EMG signals dur-
ing crank rotation tasks.
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