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MuscleRehab Walkthrough



MuscleRehab

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



Optical Motion Capture System
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Wearable EIT Sensing Device
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Wearable EIT Sensing Device

EIT 3D Volumetric

Configuration \

16 x 2 Medical Electrodes

0000000000000000

EIT Sensing Board
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EIT 3D Volumetric Configuration

Wearable EIT Device



Wearable EIT Sensing Device
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EIT 3D Volumetric Configuration Muscle Engagement Calculation

Threshold of Engagement = |0.5]
EIT Data Array = {0.56, -0.41, 0.22,-0.69}
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Muscle Engagement Calculation

Threshold of Engagement = |0.5]
EIT Data Array = {0.56, -0.41, 0.22,-0.69}
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Muscle Engagement Visualization
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Rehabilitation User Interface
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User Study #1 — Study Design

* 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



User Study #1 — Study Design

Seated Knee Straight Leg Raise Side

Terminal Knee Extension Single Leg Squat Sit to Stand Standing Fire Hydrant Single Leg Bridge
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User Study #1 — Study Results

Exercise Type Motion Motion+Muscle Vis. p-value
Front Lunge 39.13% 72.02% 0.099
Standing Knee Bend 44.92% 61.58% 0.064
Seated Knee 47.51% 59.52% 0.278
Single Leg Deadlift 41.16% 72.42% 0.010
Straight Leg Raise Side | 48.00% 67.89% 0.041
Terminal Knee Extension | 54.82% 54.84% 0.998
Single Leg Squat 55.58% 53.31% 0.779
Sit to Stand 66.31% 36.01% 0.015
Standing Fire Hydrant | 54.29% 76.07% 0.069
Single Leg Bridge 28.61% 96.55% 0.002
Average Accuracy 50.03% 65.02% 0.024
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~15% More Accurate

Higher Difficulty Levels &
Non-conventional Postures

Some Outliers
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User Study #2 — Study Design
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post-rehabilitation analysis closer to on-site analysis
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User Study #2 — Study Design

* 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



User Study #2 — Study Results

Exercise Type Motion Only Motion + Muscle Vis.
Front Lunge 1.36 0.44
Standing Knee Bend 0.82 0.33
Seated Knee 0.13 0.69
Single Leg Deadlift 1.34 1.61
Straight Leg Raise Side 2.69 1.98
Terminal Knee Extension 2.45 0.16
Single Leg Squat 4.25 0.56
Sit to Stand 0.74 1.11
Standing Fire Hydrant 2.06 0.89
Single Leg Bridge 0.35 0.55
Average Deviation 1.62 0.83
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Exercise Type Motion Only Motion + Muscle Vis.
Front Lunge 1.36 0.44
Standing Knee Bend 0.82 0.33
Seated Knee 0.13 0.69
Single Leg Deadlift 1.34 1.61
Straight Leg Raise Side 2.69 1.98
Terminal Knee Extension 2.45 0.16
Single Leg Squat 4.25 0.56
Sit to Stand 0.74 1.11
Standing Fire Hydrant 2.06 0.89
Single Leg Bridge 0.35 0.55
Average Deviation 1.62 0.83

Closer to on-site PT with
Muscle Vis.

Facilitating Communication
with the Patient

Integrating Exercise Motivators

Additional View Points



Implementation



Electrical Impedance Tomography (EIT)
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EIT Image Reconstruction




EIT Image Reconstruction
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EIT Image Reconstruction
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EIT Image Reconstruction
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* Display Modalities

* OptiTrack vs. Commercial Tracking System
« Multiple EIT devices

 Additional Feedback
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