
A Novel Compact Compliant Actuator Design for 
Rehabilitation Robots 

• A novel compact compliant actuator 
design most suitable for rehabilitation 
robots has been developed 

• The actuator achieved both high force 
control fidelity and high bandwidth, 
overcoming limitations of current SEA 
design 

• A compact knee ankle robot has been 
developed with this actuator design 
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Development and Control of a Lower Extremity Assistive Device (LEAD) for Gait Rehabilitation



Non-Contact Capacitance Sensing for Continuous Locomotion Mode 
Recognition: Design Specifications and Experiments with An Amputee 
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• This paper presents a non-contact capacitance sensing system (C-Sens) to 
measure the interfacial signals between the residual limb and the prosthetic 
socket. 

• With the continuous phase dependent classification method and the quadratic 
discriminant analysis (QDA) classifier, the average recognition accuracies are 
93.8% and 95.0% for the stance phase and the swing phase respectively. 

• The results show the potential of the proposed system for the control of powered 
lower-limb prostheses. 
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Muscle Force Estimation Method with Surface EMG for a 
Lower Extremities Rehabilitation Device



A Quasi-Passive Compliant Stance Control Knee-Ankle-Foot Orthosis  
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A Novel Body Weight Support System Extension: 
Initial Concept and Simulation Study
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Towards	
  Extended	
  Virtual	
  Presence	
  of	
  
the	
  Therapist	
  in	
  Stroke	
  Rehabilita;on	
  
•  The	
  concept	
  of	
  ‘extended	
  virtual	
  presence’	
  is	
  
proposed	
  to	
  extend	
  the	
  therapists’	
  service	
  to	
  
remotely	
  located	
  pa;ents.	
  

•  A	
  single	
  subject	
  case	
  study	
  is	
  performed	
  to	
  study	
  
the	
  feasibility	
  of	
  the	
  concept.	
  

•  Results	
  indicate	
  that	
  the	
  therapist	
  is	
  able	
  to	
  gain	
  
sufficient	
  proficiency	
  in	
  teleopera;ng	
  a	
  robot,	
  
prescribing	
  well-­‐balanced	
  and	
  challenging	
  tasks/
targets,	
  which	
  is	
  well	
  accepted	
  by	
  the	
  pa;ent	
  and	
  
the	
  spouse.	
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A feasibility study of the effect of multichannel electrical 
stimulation and gravity compensation on hand function in stroke 

patients: a pilot study 

• A new therapeutic device for post stroke 
arm/hand training is being developed.  

• Effect of gravity compensation (GC) and 
electrical stimulation (ES) on dexterity was 
evaluated with Box and Blocks Test. 

• Possible to induce sufficient hand opening 
but no instantaneous improvement of 
dexterity due to GC and ES. 

• More specific and sophisticated control 
algorithms are needed.  
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Design of a self-aligning 3-DOF actuated exoskeleton for 
diagnosis and training of wrist and forearm after stroke 

• A novel exoskeleton for wrist and forearm to help post-
stroke survivors recover hand function has been 
developed 

• Decoupling of rotations and translations makes the 
device self-aligning to the wrist’s axes  

• The device can provide training and diagnostics in the 
full ROM of Flexion/Extension, Radial/Ulnar-deviation 
and Pronation/Supination while hand and fingers remain 
free 

•  CAD design has been completed and a prototype will 
provide real-world validation of mechanical and 
functional properties 
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• Avoiding contact through safety margins 
significantly reduces the reachable 
workspace of an assistive robot. 

• Whole-arm tactile sensing can improve 
task performance and limit contact 
forces during assistive tasks.  

• Able-bodied users controlling an 
assistive robot to perform a task around 
their bodies find physical contact by the 
robot acceptable. 
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Whole-arm Tactile Sensing for Beneficial and Acceptable 
Contact During Robotic Assistance 
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Design of a Robotic Mobility System to Promote 

Socialization in Children 

• A robotic mobility system has been 
developed to track multiple moving 
targets and plan a path to the goal while 
avoiding moving obstacles. 

• Use force-feedback to train children to 
join the peers in a ball chasing game. 

• Results show that all modules functioned 
well and the system is promising in 
promoting socialization in children. 
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A Haptically Enhanced Painting as a Tool  
for Neurorehabilitation 

• A new form of interaction combining 
haptic and sonic exploration with static 
visual information from a real painting 

• Preliminary results suggest approach 
might be of value to neurorehabilitation 
by exploring concepts of augmented art 
works with technology (haptics + sound), 
promoting social integration and 
potential use in public spaces. 
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