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Rehabilitation Robotics
Chairs: Atsuo Takanishi, Machiel Van der Loos

A Smart Walker for the Frail Visually Impaired
S. MacNamara and G. Lacey

Trinity College Dublin

Step climbing using power assist wheel chair robot with
inverse pendulum control

Y. Takahashi � , S. Ogawa � and S. Machida �
� Kanagawa Institute of Technology and � Kanagawa Technical High

School, Yokohama, Japan

� Increasedmobility for peoplewith a
visualandmobility impairment

� Highly maneuverablewith context sensitive
userinterface

� Robustlocalnavigationwith probabilistic
featuredetector

� Extensively field testedin many residential
facilitiesfor theelderly

Autonomous/Semi-autonomous Navigation System of a
Wheelchair by Active Ultrasonic Beacons

H. Seki, S. Kobayashi, Y. Kamiya, M. Hikizu and H. Nomura
Kanazawa University

Control Strategies for a Split-Wheel Car-Steering Simulator for
Upper Limb Stroke Therapy

M. J. Johnson, H. F. M. Van der Loos, C. G. Burgar, P. Shor and L. J.
Leifer

Stanford University

� NavigationAssistancefor WheelchairUsers

� PositioningSystemby UltrasonicBeacons

� ThreeNavigationModesUtilizing DetectedPosition

� NavigationExperiments

� Our goal is to createeffective and low-costwaysof
facilitatingupperlimb stroke therapy. Our challenge
wasto devisecontrolstrategiesto increasethelevel of
impairedlimb participationin exercisetasks.

� Weinterfacedanovel split-steeringwheelwith adriving
simulatorto createDriver’sSEAT. Wedesignedthree
therapy modesbasedonforce-reflectivecontrolstrategies.
Normalandstrokesubjectsperformedbimanualsteering
in eachmode.

� Wedetectedsignificantdifferencesbetweenlimb forces
exertedon the wheel in eachtherapy mode. We can
alsoquantify trackingperformanceon our simulated
roads.

� Our car-steeringsimulator (Driver’s SEAT) has the
potentialtobeaneffectivedevicefor upperlimb stroke
therapy.

DSP-Based Controller for a Multi Degree Prosthetic Hand
H. P. Huang and C. Y. Chiang

National Taiwan University

Mouth Opening and Closing Training with 6-DOF Parallel Robot
Hideaki Takanobu � , Takeo Maruyama � , Atsuo Takanishi � , Kayoko

Ohtsuki 	 and Masatoshi Ohnishi 	
� Waseda University and 	 Yamanashi Medical University


 DiscriminatetheEMGfeatures


 DevelopaDSP-basedcontroller


 Provide87.5

� Motivation: Conventionaltraining
by humanwas1-DOF

� Approach: 6-DOFUniversal
DentalRobot(UDR)

� Results: Increaseof twopatients’
mouthopeningdistancesfrom
21to 32and15to 26[mm]

� Conclusions: 6-DOFtraining
robotwasdeveloped
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