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Adaptation Driving Control for Power-Assisted Wheelchair Based on Road Disturbance Estimation
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Abstract: This paper describes a novel driving control scheme of electric power-assisted wheelchairs for assistive
driving on various large disturbance roads. The "electric power-assisted wheelchair" which assists the driving force by
electric motors is expected to be widely used as a mobility support system for elderly people and disabled people;
however, there are lots of large disturbance roads such as uphill roads and rough roads and operators need to push the
hand-rims with the larger power load on such roads in order to obtain the enough driving velocity. Therefore this
study proposes a road disturbance estimation and velocity model based adaptive control scheme in order to realize the
assistive driving without the operator's power load on large disturbance roads. The proposed control system
determines the variation of the assistance ratio and inertial time constant using the previous driving results such as
driving velocity, inertial driving time and road disturbance. Some driving experiments are provided to confirm the

effectiveness of the proposed control system.
1. # &

AawsiE, Figl (ORI EBY A OO
HEATHENED —> & LT, L0 IoRE 7 & DL
FEHEITRA UT2BRIT & o3 72 B TRRBEO M 2 585
TeODBLEATHIENE A IRET 2D TH 5.

Fig.1 Power-assisted wheelchair.
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(a) uphill road
Fig2 Examples of large disturbance roads.
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Fig3 Configuration of power assisting control system using Low-
Pass-Filter.
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Fig.4 Example of the driving experimental result.
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Fig.5 Proposed adaptive driving control based on disturbance
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Fig.6 Velocity model.
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Fig.7 Experimental setup of electric power-assisted wheelchair.
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Fig.8 Photograph of uphill road .
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Fig.9 Driving experimental results

(driving velocity and human input torque and assisted torque).
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Fig.10 Driving experimental results
(human input torque and assisted torque).
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Fig.11 Driving experimental results
(driving velocity and assist ratio and time constant).
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Fig.12 Driving experimental results
(human input torque and assisted torque).
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Fig.13 Driving experimental results
(driving velocity and assist ratio and time constant)
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