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Pressure Distribution Feedback Control for Safe Assist in Multi-Joint Wearable Robot

- Control Command Generation based on Pressure Distribution using Inverse Kinematics -
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Abstract: Since wearable assist robots have direct contact with the users, safety control is considered to be the
prior requirement for wearable assist robots. To improve safety, authors proposed a control system based on the

distribution of contact forces applied to the users.

Excessive forces that the users experience are suppressed by
utilizing sheet pressure sensor directly mounted on the links’

surfaces. In this paper, the proposed control system

is evaluated under transient state during the user’ s bending movements. On computer simulations, harmful forces
applied to the user were suppressed and the proposed system was confirmed to improve safety effectively.
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Fig.1: The assumed assist robot for forward backward

bending movements
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Fig.2: The diagram of the proposed control system
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Fig.4: Determine the correction vector of joint position
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Fig.5: The user’s movement from forward bending to
standing
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Fig.6: Assumption of directions of contact force
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Fig.7: Model of forces applied to the user
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(b) Proposed method

Fig.8: Time step of robot position and F;
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