


Usability Test of KNRC Self-Feeder  

• We present three versions of a novel 

self-feeding robot (KNRC self-feeding 

robot), which is suitable for use with 

Korean food, including sticky rice.  

• People with disabilities participated in 

comparative tests between the KNRC 

self-feeding robot and a commercialized 

product. 

• The KNRC self-feeding robot showed 

positive results in relation to satisfaction 

and performance. 

W-K Song, W-J Song, Y Kim, and J Kim: National Rehabilitation Center, Korea 





Model-Based Safety Analysis of Human-Robot 
Interactions: the MIRAS Walking Assistance Robot 

•  Assistive robot for standing up, sitting 
down and walking, and also capable of 
health-state monitoring of the patients 

•  Pragmatic approach to apply risk 
analysis and build a safety 
argumentation for certification 

•  Complete use case from system 
modeling to clinical trial testing (with 
agreement of the French regulatory 
authority) 

Jérémie GUIOCHET, Quynh Anh DO HOANG,  
Mohamed KAANICHE and David POWELL  

LAAS-CNRS, Université de Toulouse, France 
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Adaptive Model-Based Assistive Control for Pneumatic 

Direct Driven Soft Rehabilitation Robots 

• Soft pneumatic REC-actuators are very 
suitable to develop assistive direct driven 
soft rehabilitation robots. 

• For such robots two adaptive model-based 
assistive controllers without using 
force/torque sensors have been developed 
and tested. 

• Advantages and disadvantages of both 
controllers are compared for healthy 
subjects using a prototype of soft-robot for 
elbow training.  

André Wilkening and Oleg Ivlev: Friedrich-Wilhelm-Bessel-Institute Research 

Company (FWBI) and University of Bremen, Institute of Automation (IAT), 

Germany 



Human-Robot-Interaction Control for Orthoses with 

Pneumatic Soft-Actuators – Concept an Initial Trials 

• A concept for human-robot-interaction 
control for robots with soft-actuators has 
been developed for hemiplegic stoke 
patients  

• Using a 2 DOF exoskeleton robot the 
control strategy has been implemented 
on example of sit-to-stand training and 
tested with several able-bodied subjects 

• Preliminary results illustrate the potential 
of safe and supportive interaction 

D Baiden: FWBI Research Institute and University of Bremen, Germany 

O Ivlev: FWBI Research Institute and University of Bremen, Germany 





Development of an Assistive Motorized Hip Orthosis 

• A motorized hip orthosis has been 

developed to help elderly people walking 

and/or standing up 

• A mechanism inspired by excavator 

enables a varying transmission ratio in 

order to fit walking and sit-to-stand 

transitions requirements 

• Preliminary results validate the 

capabilities of the device 

J Olivier, M Bouri, A Ortlieb, H Bleuler, R Clavel:  

Swiss Federal Institute of Technology Lausanne, Switzerland (EPFL)  



A New Powered Orthosis with Hip and Ankle Linkage
for Paraplegics Walkingfor Paraplegics Walking

Chikara Nagai, Shinnosuke Hisada, Goro Obinata
Grad ate School of Engineering Nago a Uni ersit Japan: Graduate School of Engineering, Nagoya University, Japan

Eiichi Genda: Orthopaedics, Minami Seikyo Hospital, Nagoya, Japan

• Standing and walking provide much benefit for
paraplegics.

• Hip and ankle linked orthosis (HALO) is one of• Hip and ankle linked orthosis (HALO) is one of
compact orthoses, which seeks to achieve energy
efficient walking and user friendliness on its
d /d ffdon/doff.

• Introduce a power assistive idea into the HALO to
achieve more energy efficient walking.gy g

• Preliminary results showed the smoother
movements of walking were achieved and the
reduction of consumption energy can be expected Power assisted HALO systemreduction of consumption energy can be expected. y



Asymmetric Adaptation in Human Walking using the Tethered 
Pelvic Assist Device (TPAD) 

• An experimental paradigm has been developed to 
study the asymmetric adaptation in healthy humans. 

• The Tethered Pelvic Assist Device (TPAD) was used 
to induce gait asymmetry by applying asymmetric 
forces on the human pelvis. 

• TPAD can address subject specific gait needs by 
applying force and moment on the pelvis both in 
magnitude and direction. 

• Results showed that the subjects adapted their gait 
parameters to distribute the anterior-posterior force 
component more symmetrically over the gait cycle. 

V Vashista, S.K. Agrawal: Columbia University, USA 
D.S. Reisman: University of Delaware, USA 







Gait Mode Recognition and Control for a  
Portable-Powered Ankle-Foot Orthosis 
Yifan David Li : University of Illinois at Urbana Champaign 

Elizabeth Hsiao-Wecksler: University of Illinois at Urbana Champaign 

• An IMU based 3D motion tracking algorithm was developed to 
track the position of the PPAFO during level, stair and ramp 
walking activities 

• Actuation was controlled based on the functional needs of 
different gait modes  

• Results showed the proper actuation control with gait mode 
recognition can better restore the kinematic and kinetic patterns 
compared to normal people 





Novel actuation design of a gait trainer with shadow leg 

approach 

• A gait trainer has been developed that 

requires minimum adjustment and 

alignment and allows for arm swing 

• Actuators are on thigh and shank, safety 

stops on knee extension 

• Nonlinear kinematics between joints and 

actuators have been calculated 

• Normal gait is possible for patients 

various stature lengths 

J osMeuleman: Moog B.V. The Netherlands 

Jos Meuleman, Edwin H.F. van Asseldonk, Herman van der Kooij 

Department of Biomechanical Engineering 

University of Twente 















Performance based upper extremity training: a pilot study 

evaluation with the GENTLE/A rehabilitation system 

• A performance based adaptive training 

algorithm implemented on the GENTLE/A 

rehabilitation system was tested with 

healthy participants. 

• The algorithm alters the task difficulty level 

based on the performance of the user.  

• Pilot study results show that the system 

indeed tuned the task difficulty level based 

on user’s performance and deserves 

further investigations with greater number 

of participants. 

R Chemuturi, F Amirabdollahian, K Dautenhahn,  

Adaptive Systems Research Group, University of Hertfordshire, UK 



Electrical Stimulation and Iterative Learning Control for 
Functional Recovery in the Upper Limb Post-Stroke 

• A stroke rehabilitation system for the upper 
limb  

• Electrical stimulation system assists 
performance of goal-orientated  tasks  

• Advanced ‘iterative learning control’ 
algorithms mediate the electrical stimulation 
provided to improve performance  

• Improvements in performance and reductions 
in motor impairment demonstrate the 
potential of this system for stroke 
rehabilitation.  

 K Meadmore, T Exell, E Hallewell, C Freeman, A-M Hughes, M Kutlu, J 
Burridge, and E Rogers 



Passive-type Rehabilitation System for Upper Limbs 
Which Can Display the Exact Resistance Force 

in the Orientation Opposite to Hand Motion 

• We have developed a passive-type 
(unactuated) rehabilitation system for 
upper limbs.  

• This system can display the resistance 
force in the orientation opposite to 
operator’s motion. 

• We have also developed training 
software in order to improve 
coordination of movement with this 
system. 

Makoto Haraguchi, Junji Furusho: Fukui University of Technology, Japan  



BIOMimetic Hand Exotendon Device (BIOMHED) for 
Functional Hand Rehabilitation in StrokeFunctional Hand Rehabilitation in Stroke

SW Lee, K Landers: Catholic University of America, USA (CUA)
H-S Park: National Institutes of Health, USA (NIH)

• A biomimetic hand rehabilitation device that 
enables functional hand movements (e.g.: 

i d i h)

H S Park: National Institutes of Health, USA (NIH)

power grip and pinch)
• Fingers are driven by exotendons actuated 

by remotely located actuatorsby remotely located actuators
(not being bulky at hand) 

• Fingers are moved by four exotendons that ge s a e o ed by ou e o e do s a
mimics major intrinsic/extrinsic muscle 
tendons at the hand.

• Preliminary results illustrate that the device 
enables functional task-oriented training 
during hand rehabilitation.during hand rehabilitation.
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