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Introduction:

Machine learning, data science techniques, and IMU sensors open the door to an automatized
and exhaustive analysis in patients' rehabilitations allowing to provide effective rehabilitation
in a cost-efficient manner. Many different approaches have been raised with applications such
as the recognition of different activities (Jalal, Quaid, Ud Din Tahir, & Kim, 2020) and data
analysis for identifying the repetitions number and the movement quality (Roos, Button,
Sparkes, & Deursen, 2014). A novel methodology was designed for extracting meaningful
information from the IMU data followed by an activity recognition process and deep analysis
of the movements.

Research questions:

e st feasible to create a full-fledged methodology to track the patients’ movements,
identify the activity, and assess its quality?

e Are the machine learning algorithms able to classify different activities performed by
the patients?

e |[sit possible to extract statistical metrics based on patient’s movements to spot
anomalies?

Methods:
A two-step methodology is suggested:

e The usage of a random forest classifier for identifying between three activities:
standing still, walking the stairs, and normal walking.

e The extraction of different statistical metrics (mean, median, minimum, maximum)
and the data trends to detect the number of repetitions and to give information about
movement quality. The methodology was tested using the following dataset (Luo et
al., 2020) containing data from 30 patients. For validating the classification process,



ten trials were selected from different patients to perform 10 folds cross-validation.
For validating the movement analysis, the results were compared to infer the correct
number of repetitions, and the movement quality metrics were compared.

Results:

After performing cross-validation, the random forest had over 80% of accuracy classifying
activities. Additionally, the quality assessment task could identify correctly the steps providing
useful information: movement velocity, time, fluctuations in the sagittal plane...

Discussion:

The usage of machine learning algorithms allows making a fully automatized and continuous
learning approach. The good results of the solution and the robustness of the random forest
indicates that the solution could work reasonably well in a real case scenario.
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