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Abstract

Tools that support human activities are emerging as spot-
lighted products. Control methods for those supporting
tools should be different from those for industrial tools.

This paper suggests a novel control method that will
satisfy the necessary conditions for the control of supporting
tools. Sensor fusion and flexible disturbance attenuation
control are two necessary conditions we suggest.

When designing an observer for the sensor fusion, the
late sampling time of a sensor is often raised as the prob-
lem. We introduce a prediction method that produces the
estimation of output error. The effectness of this method is
evaluated in a simulation

The other suggestion is the flexible disturbance attenua-
tion that designs the response to external disturbance. The
disturbance response will be adjusted by the parameters :
inertia, damping and stiffness. Fractional order integral is
supposed to be a factor that will make the disturbance re-
sponse flexible.

Keywords : instantaneous speed observer, sensor fu-
sion, flexible disturbance attenuation, two-degree-of-freedom
control, impedance control, inertia control, fractional order
impedance control, power-assisted wheelchair, gravity com-

pensation
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O 1: Various Power Supporting Tools
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O 2: the Structure of the Instantaneous Speed Observer
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0 3: Proposed Gain-Variable Observer
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O 4: Convergence Characteristics in Two Methods
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O 5: Estimation Simulation Results (Upper: Speed, Below:

Disturbance )
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O 6: Proposed Flexible Disturbance Attenuation Control
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O 7: the Concepts of Impedance Control
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0 8: Two Impedance Models
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O 9: Physical Dimensional Diffenrence in Bode Diagram
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O 14: Various Controllable Angles in the Wheelchair Drive
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0O 15: The Structure of the Disturbance Observer
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0 16: Disturbance Response by the Disturbance Observer
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