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Brain Computer Interface based Robotic Rehabilitation with 

Online Modification of Task Speed 

• A systematic approach that modifies robotic 

rehabilitation exercises online, by 

continuously monitoring intention levels 

through EEG-based BCI. 

• Speed of contour following tasks is 

determined by continuous posterior 

probabilities extracted by LDA classifiers 

during motor imagery of right arm. 

• Feasibility studies have been conducted with 

a holonomic mobile platform based series 

elastic robot, ASSISTON-MOBILE. 

M Sarac, E Koyas, A Erdogan, M Cetin, V Patoglu: Sabanci University, Turkey 
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Toward Gesture Controlled Wheelchair: A Proof of 

Concept Study  

 

• We propose a gesture-based wheelchair 

control system for helping wheelchair users 

in activities that require holding an object 

with both hands and driving the wheelchair at 

the same time. 

•  The wheelchair control system contains an 

image sensor directed to the user’s arms.  

• An initial wheelchair prototype, operated by 

the intentional motions of one hand, was built 

and was tested by several initial experiments. 

Noriyuki Kawarazaki: Kanagawa Institute of Technology, Japan 

Dimitar Stefanov: Coventry University, UK 

Alejandro Israel Barragan Diaz: Kanagawa Institute of Technology, Japan 
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A Five-wheel Wheelchair with an  

Active-caster Drive System 

• A five-wheel wheelchair with an 
active-caster mechanism is 
proposed. 

• Independent 2DOFs of the 
wheelchair can be controlled by a 
single drive-wheel with two electric 
motors. 

• Two drive modes (front or rear 
drive ) can be changeable by a user. 

Y Munakata, A Tanaka, M Wada:  

Tokyo University of Agriculture and Technology, Japan (TUAT) 
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Determining Navigability of Terrain Using Point Cloud 

Data 

• An algorithm to detect 

navigable terrain in front of a 

wheeled robot 

• Enables a robotic wheelchair 

to detect stairs, ramps, 

obstacles 

• Uses depth data from Xbox 

Kinect 

S Cockrell, G Lee, W Newman: Case Western Reserve University 
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Using Machine Learning to Blend Human and Robot 
Controls for Assisted Wheelchair Navigation 

• A shared control system has been 
developed, that blends user and robot 
controls based on task variance learned 
from demonstrations using a statistical 
machine learning algorithm.

• Successfully developed specifically for 
doorway traversal, but could be 
expanded to other scenarios

Aditya Goil, Matthew Derry: Northwestern University, Evanston, IL
Brenna D. Argall: Northwestern University, Evanston, IL and Rehabilitation 

Institute of Chicago, Chicago, IL
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A Depressurization Assistance System with a Suitable 

Posture for a Seated Patient on a Wheelchair 

• The depressurization assistance 
system for a wheelchair user. 

• The sitting surface device and the 
adjustable backrest coordinates a 
suitable posture of a patient. 

• By the experiments with elderly 
subjects, our device 
demonstrates the 
depressurization performance as 
the nursing specialist. 

K. Shiotani, D. Chugo: Kwansei Gakuin University, Japan 

Y. Sakaida: RIKEN, Japan, S. Yokota: Setsunan Univ., Japan 

H. Hashimoto: Advanced Inst. of Industrial Tech., Japan 
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Development and Preliminary Testing of a Novel  

Wheelchair Integrated Exercise/Rehabilitation System 

• A wheelchair integrated lower limb 

exercise/ rehabilitation system is 

proposed to help quadriplegics’ 

daily access to automated physical 

training programs. 

• Based on the design concept, a 

prototype is fabricated and its 

performance is evaluated through 

preliminary experiments. 

Beomsoo Hwang and Doyoung Jeon 

Sogang University, Korea 
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Rehabilitation Robotics Ontology on the Cloud 

• RehabRobo-Onto: first formal open-source 

rehabilitation robotics ontology, to represent 

knowledge about rehabilitation robots 

• RehabRobo-Query: Web-based software 

system, to facilitate access to this ontology  

• Intelligent-user interface guides researchers 

to add/modify information in ontology, and 

ask complex queries in natural language 

• Automated reasoners find answers to 

complex queries about rehabilitation robotics  

Z Dogmus, E Erdem, V Patoglu: Sabanci University, Turkey 

A Papantoniou: National Technical University of Athens, Greece 

M Kilinc, SA Yildirim: Hacettepe University, Turkey 

Poster C13



Poster C14



Poster C15



Poster C16



Prediction of Stroke-related Diagnostic and Prognostic 
Measures Using Robot-Based Evaluation 

• Stroke-related diagnostic and prognostic 
scores were predicted using KINARM 
evaluation metrics. 

• Fast Orthogonal Search and Parallel 
Cascade Identification make better 
predictions of clinical scores than simple 
regression. 

• Preliminary results highlight the importance 
of proprioceptive information for prediction of 
motor-based scores. 

Sayyed Mostafa Mostafavi, Janice I. Glasgow, Stephen H. Scott, Parvin 
Mousavi: Queen’s University, ON, Canada 
 Sean P. Dukelow: University of Calgary, AB, Canada 
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An inverse dynamic analysis on the influence of upper 

limb gravity compensation during reaching 

• Shoulder and elbow moments are 

reduced with an arm support system 

during reaching in healthy (H) and 

muscular dystrophy (MD) subjects 

• Compensatory strategies while 

using the support may result in 

additional shear loads on the joints 

• Preliminary results can be used to 

design better arm supports for 

subjects with muscular dystrophies 

J.M.N. Essers, A. Bergsma, K. Meijer: Maastricht University (MUMC+) 

Alessio Murgia: University of Groningen (UMCG) 

Paul Verstegen: Focal Meditech BV 
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Development of a Novel Evidence-Based Automated 
Powered Mobility Device Competency Assessment 

• Clinical study to assess validity of a 
novel stand-alone sensor package and 
algorithms to aid OTs in assessing users 
of powered mobility devices 

• Promising consistency between objective 
data acquired and subjective OT 
assessments 

• Scope for therapists to reflect on their 
clinical reasoning and decision making 

Jaime Valls Miro*, Ross Black^, Bojan Andonovski*, Gamini Dissanayake” 
* University of Technology Sydney (Australia) 

^ Prince of Wales Hospital (Australia) 
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Preliminary evaluation of SensHand V1 in assessing 
motor skills performance in Parkinson Disease  

• SensHand V1, a new full inertial wearable 
sensor system for fingers/hand movement 
analysis. 

• Motor exercises from the UPDRS III scale 
for Parkinson assessment  performed, by 
10 patients and 5 healthy subjects. 

• Preliminary results illustrate the potential 
for quantitative and objective diagnosis 
and rehabilitation assessments. 

Filippo Cavallo, Dario Esposito, Erika Rovini, Michela Aquilano, Maria Chiara Carrozza, 
Paolo Dario: Scuola Superiore Sant’Anna - The BioRobotics Institute 
Carlo Maremmani: ASL1, Neurology Operative Unit  
Paolo Bongioanni: AOUP, Neuroscience Department, Neurocare Onlus 
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Development of the iPAM MkII System and Description of a 

Randomized Controlled Trial with Acute Stroke Patients 

• iPAM is a dual robot 

rehabilitation device for upper-

limb therapeutic exercise. 

• Refinements to iPAM MkI 

system based on patient 

feedback and study experience. 

• Protocol of ongoing 

Randomized Controlled Trial 

introduced. 

A. E. Jackson, M. C. Levesley: University of Leeds, UK 

S. G. Makower: Leeds Community Healthcare NHS Trust, UK 

J. A. Cozens: Grampian NHS, UK 

B. B. Bhakta: Leeds Teaching Hospitals Trust, UK 
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Selecting Services for a Service Robot 
Evaluating the problematic activities threatening the 

independence of elderly people 

• ACCOMPANY project 

• Care-O-bot 3 robot 

 

• What should a service robot do 

to make a difference in daily 

care? 

Sandra Bedaf: Zuyd University of Applied Sciences, the Netherlands 
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