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Clinicians typically rely on self-reporting outcomes to assess an arthritis treatment’s efficacy, leaving reported
data subject to bias. Thus, there is need for devices that can measure and record patients’daily activity to
help assess patient recovery. Inertial measurement units (IMUs) combine an accelerometer and gyroscope to
quantitatively measure physical motion; machine learning (ML) algorithms are well-suited to perform detailed
time series analysis of the IMU data to identify specific patient activities. The objective of this study is to verify
if the LSM6DSOX IMU, which contains a Machine Learning Core (MLC), can classify activities in real-time
based on the 3D motion data from the IMU.

Training data was acquired from 5 participants using a single IMU attached at the base of each participant’s
spine; the IMU measured 3 accelerations (in Gs) and 3 angular velocities (in degrees/s). Data was collected as
the participants performed a series of activities and was then segmented and labelled based on activity type.
The MLC is a binary decision tree model that uses a sliding window approach to contextualize sequences of
consecutive time-series data. Scalar features are extracted from each data window to provide representative
inputs to the classification model. Theses features had to be manually selected to help differentiate between
the target activities using knowledge of the unique patterns produced in the data from different motions. After
training, the model’s accuracy was checked on the test set.

Making predictions on the test set resulted in a test accuracy of 96% and precision scores of: 99% for stationary
motion, 100% for walking, and 86% for running. The results demonstrate that a single IMU with built in MLC
can effectively analyze and identify patterns in complex 3D motion time series data to correctly classify various
physical activities. Using edge Al allows for low power operation, minimizes storage demands, and maximizes
privacy making it ideal for long-term remote applications. This work could lead to a low-cost motion data
acquisition system that provides objective activity data that could significantly improve the assessment of
therapies for musculoskeletal conditions, like arthritis.
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