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Description

The project, TwinRehab, embarked on a journey to revolutionize musculoskeletal prehabilitation through
innovative digital solutions. The primary goal was to elevate the Technology Readiness Level (6 TRL)
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EUC INOVAGCAO TWINREHAB

PORTUGAL

Porto, 29 November 2023

Project TRL Advancement Report

Project Overview: The project, TwinRehab, embarked on a journey to revolutionize

musculoskeletal prehabilitation through innovative digital solutions. The primary goal was to

elevate the Technology Readiness Level (TRL) from the initial stage to TRL 6, marking a

significant advancement in the project's development.

Key Steps and Achievements:

1.

2.

Conceptualization and Research:

Objective: Define the scope and objectives of TwinRehab.

Achievements: Conducted thorough research on musculoskeletal
prehabilitation, identified market gaps, and conceptualized the unique digital
twin approach.

Development of Digital Twin Technology:

Objective: Develop and refine the digital twin technology.

Achievements: Collaborated with engineering and medical experts to create a
functional digital twin prototype, incorporating real-time sensor feedback and
tele-rehabilitation techniques.

3. Validation and Testing:

Objective: Validate the effectiveness of the digital twin in a controlled
environment.

Achievements: Conducted rigorous testing, involving simulated scenarios and
user feedback, ensuring the prototype's reliability and usability.

4. Pilot Implementation:

Objective: Implement the digital twin in a real-world setting.

Achievements: Initiated a pilot program with a select group of users, closely
monitoring their engagement and assessing the prototype's performance in
diverse scenarios.
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5. User-Centered Design Iterations:
*= Objective: Refine the digital twin based on user feedback.

= Achievements: Iteratively improved the user interface, features, and overall
user experience, ensuring alignment with end-users' needs and preferences.

6. Collaboration with Healthcare Providers:
= Objective: Establish partnerships for wider adoption.

= Achievements: Formed collaborations with healthcare providers, integrating
TwinRehab into existing rehabilitation programs and receiving valuable
insights from medical professionals.

7. Data Security and Ethical Compliance:
=  Objective: Ensure compliance with data security and ethical standards.

= Achievements: Implemented robust data security measures and adhered to
ethical guidelines, obtaining necessary approvals for data processing and user
interactions.

8. TRL Assessment and Documentation:
*= Objective: Conduct a comprehensive TRL assessment.

= Achievements: Documented all advancements, user feedback, and technical
improvements, providing a clear overview of the project's evolution.

Outcome: The project successfully advanced to TRL 6, marking a pivotal milestone in
TwinRehab's development. The digital twin technology demonstrated its efficacy in real-world
scenarios, setting the stage for further refinement and eventual market deployment.

Next Steps: With TRL 6 achieved, the project is poised to enter the next phase of development,
focusing on scalability, market expansion, and continued collaboration with healthcare
stakeholders. The groundwork laid during the TRL advancement phase positions TwinRehab as
a groundbreaking solution in the musculoskeletal prehabilitation landscape.

Creating a prototype algorithm for remotely adapted exercises involves considering various
factors such as patient characteristics, exercise types, progress monitoring, and adaptability.
Below is a simplified formula as a starting point, and you can expand or customize it based on
specific project requirements:

Prototype Algorithm Formula:

Q- *xOxQS=WxFxR
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Where:
o @S represents the Suitability Score for an exercise.
e  @W isthe Weight assigned to different exercises based on their difficulty or intensity.
e  @F s the Fitness Level of the patient.
e @Risthe Patient's Readiness for the exercise.
Detailed Components:
1. Weight (@W):

e Assign a weight to each exercise based on its complexity, intensity, or
potential impact on the patient's condition. For example, weights can range
from 1to 5, with 5 being the highest difficulty.

2. Fitness Level (@F):

e Assess the patient's fitness level based on parameters such as age, medical
history, and initial assessment data.

e Fitness Level can be categorized into levels like Beginner, Intermediate, and
Advanced.

3. Readiness (@R):
e Evaluate the patient's readiness for a particular exercise.

e Consider factors like recent surgeries, pain levels, or any other relevant health
indicators.

e Readiness can be binary (ready or not ready) or on a scale (0 to 100%).
Algorithm Execution:
1. Exercise Selection:
e For agiven patient, list the available exercises and their associated weights.
e Calculate the Suitability Score (€S) for each exercise using the formula.
2. Ranking and Recommendation:
e Rank the exercises based on their Suitability Scores.
e Recommend the top-ranked exercises to the patient for a specific session.

3. Adaptation:
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e Monitor the patient's progress over time.

e Dynamically adjust weights (@W) and Fitness Level (@F) based on the
patient's performance and improvements.

Example: Suppose we have three exercises (A, B, and C) with weights (3, 4, and 5), and a
patient with a Fitness Level of 2 (Intermediate) and a Readiness of 80%.

Q@ ©O=3x2x0.8=4.85A=3x2x0.8=4.8

©€O=4%x2x0.8=6.45B=4x2x0.8=6.4

Q@ €©=5x2x0.8=85C=5x2x0.8=8

The algorithm would recommend Exercise C as it has the highest Suitability Score.
Ceo of Euc Inovagao Portugal, Unipessoal, Lda

Valter Pagani
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