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STARR - Decision SupporT and self-mAnagement system for stRoke survivoRs

> Goals:
e Reduce the cost of rehabilitation

* Enable rehabilitation at home

> Challenges:

* Design motion analysis system using small data
o Limited number of patients
o Data is destroyed due to legal and privacy issues

* Design interpretable visual feedback for seamless user interactions
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» Physical therapy for post-stroke patients
e Supervision of a health professional

o Helps to restore lost body functionalities

o Helps to maintain daily life activities

» Role of the physiotherapist
* Explain movements to be performed
e Advise how to improve the performance

* Interrupt the exercise in case of health related issues
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> Motion Analysis

 Combine exercises with video games
* Emulate a physical therapy session

o Detection, recognition, and analysis of specific motions

* Assess how well people perform certain actions

o Rehabilitation

> Feedback proposals

* Improve an action being performed
o Per joint analysis

o Motion constraints
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» Feedback is analyzed per joint

* Complex set of instructions for suggesting a particular body-part
motion (e.g. move arm up)

» Motion constraints are action specific and manually defined
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Skeleton, S Template, S

How to provide feedback in the form of visual information?

» Proposed approach:

* Feedback per body-part
* Visual directive to achieve goal

> Advantages:
e Seamless human-machine interaction
* Action-independent feedback
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» Body-part representation
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» Similarity between corresponding body-parts
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» Compute the rotation between current and target poses of a body-part

such that the following is minimized by
k R
kipk) n kwk k2 A
e”(R )_ijlHR bj_bj” b4
» Generate a set of transformations
RZ{Rl,...,Ri,...,RN} R4
where R; = R¥, such that:
* Ry highest

impact in the human pose match
Ry lowest

» Store body-part rotations maximizing the cost

ck = mF — eF(R¥)

April 24, 2018



Proposed Approach
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Feedback Messages
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> Discretize feedback vector f* = [ka,fyk,fzk]
* Select the dimension d with highest magnitude |fj‘|
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Self-Trainer

File Edit View Inset Tools Desktop Window Help
TEMPLATE TO MATCH

IMAGE DISPLAY

* Interactive Demo
 Real-time feedback
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