


Background & Motivation 

• WHO’s Call for Action: Scale Up Rehabilitation



Background & Motivation 

• WHO’s Call for Action: Scale Up Rehabilitation

• Physical Therapist’s Essential Tasks

• Determining Patient’s Condition

• Creating & Guiding Training Tasks

• Correcting Exercise Mistakes and Evaluating



Background & Motivation 

• WHO’s Call for Action: Scale Up Rehabilitation

• Physical Therapist’s Essential Tasks

• Determining Patient’s Condition

• Creating & Guiding Training Tasks

• Correcting Exercise Mistakes and Evaluating

• Unsupervised Rehabilitation Sessions



Background & Motivation 

• WHO’s Call for Action: Scale Up Rehabilitation

• Physical Therapist’s Essential Tasks

• Determining Patient’s Condition

• Creating & Guiding Training Tasks

• Correcting Exercise Mistakes and Evaluating

• Unsupervised Rehabilitation Sessions





MuscleRehab Walkthrough



• Optical Motion Capture System
• Wearable EIT Sensing Device
• Rehabilitation User Interface

MuscleRehab



Optical Motion Capture System 
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Rehabilitation User Interface
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• Hypothesis: real-time muscle visualization results in higher 
muscle engagement accuracy 

• Participants: 10 participants (4 female, 6 male)

• Conditions: Motion Only vs. Motion + Muscle Vis.

• Exercises: Total Knee Arthroplasty (TKA) rehabilitation protocol

• Measuring Metrics 
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• ~15% More Accurate

• Higher Difficulty Levels &
Non-conventional Postures

• Some Outliers
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• Hypothesis: muscle engagement data assists remote                     

post-rehabilitation analysis closer to on-site analysis

• Participants: 6 licensed physical therapists (2 female, 4 male)

• Conditions: Motion Only vs. Motion + Muscle Vis. (Recorded Videos)

• Compared Ratings to On-site Physical Therapist Analysis 
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User Study #2 – Study Results

• Closer to on-site PT with 
Muscle Vis.

• Facilitating Communication 
with the Patient

• Integrating Exercise Motivators

• Additional View Points
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EIT Image Reconstruction

• J = σ ∇φ 
• ∇ · J = I 
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Discussion & Future Work

• Display Modalities

• OptiTrack vs. Commercial Tracking System

• Multiple EIT devices

• Additional Feedback




