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Visualization of Goodness of this Approach
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Deep Learning and HAR: Issues

• Unlike other domains, sensor data often lacks large scale labelled 
datasets
• Difficult to collect large scale ground truth
• This can lead to overfitting! (DNN with many parameters will memorize small 

data)

• Solutions:
• Semi supervised learning
• Self learning
• Self training
• Transfer Learning
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Semi-Supervised Learning: A recap



An Example of Semi Supervised HAR
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Semi Supervised Approaches for HAR

• Semi-supervised learning methods can achieve similar performance 
to fully supervised ones using only a fraction of the labels
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Self Supervision using Transformation Recognition
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Results
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Cohen Kappa is a 
weighted version 
of precision, 
recall and f-score 
robust to 
imbalance.

SS-FT is fine 
tuned on HAR 
task



Self-training
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Teacher Model



Student Model



Performance



Another example of Self Supervision
Application: Cardiorespiratory Fitness



CRF through Wearable Data in Free Living 

Longitudinal cardio-respiratory fitness prediction through wearables in free living environment. D. Spathis, I. Perez-Pozuelo, 
T. Gonzales, Y. Wu, S. Brage, N. Wareham, C. Mascolo. In Npj Digital Medicine. November 2022.



VO2Max Prediction



Heart Rate Prediction from Wearable Data

Self-supervised transfer learning of physiological representations from free-living wearable data. D. Spathis, I. Perez-
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Heart Rate Prediction & Downstream Tasks



Questions


