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Intelligent Force Sensor-less Power Assist Control based on External Force Signal Space

Sehoon Oh*, Member, Yoichi Hori*, Senior Member

This paper proposes a novel force sensor-less power assist control that can change the extent of power

assistance according to the property of external forces. The proposed control design enables a motor to assist

only human force suppressing the gravity’s effect. We use the signal space spanned by the observed external

force and states of a system to distinguish the forces to be assisted from other external forces. One-armed

robot is used for experiments of the proposed method and the result verifies the effectiveness of the proposed

algorithm.
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Fig.1. Structure of Force Sensor-less Power
Assist Control
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Fig.2. Feedback Controller in Velocity
Control Type
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Fig.3. Feedback Controller in Compliance
Control Type
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Fig.4. One Arm Robot under the Influence
of Gravity
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Fig.5. External Force Trajectory with
Gravity
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Fig.6. External Force Trajectory under
Human Manipulation
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Fig.7. Proposed Intelligent Force Sensor-less
Power Assist Control
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Fig.8. Experimental Result without
Proposed Method
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Fig.9. Experimental Result with Proposed
Method
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Fig.10. Human Forces in Opeartion of Door
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