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Abstract: Automatic tracking and quantification of exercises not only helps in 

motivating people but also contributes towards improving health conditions. Weight 

training, in addition to aerobic exercises, is an important component of a balanced 

exercise program. Excellent trackers are available for aerobic exercises but, in 

contrast, tracking free weight exercises is still performed manually. This study 

presents the details of our data acquisition effort using a single chest-mounted tri-

axial accelerometer, followed by a novel method for the recognition of a wide range 

of gym-based free weight exercises. Exercises are recognized using LSTM neural 

networks and the reported results confirm the feasibility of the proposed approach. 

We train and test several LSTM-based gym exercise recognition models. More 

specifically, in one set of experiments, we experiment with separate models, one for 

each muscle group. In another experiment, we develop a universal model for all 

exercises. We believe that the promising results will potentially contribute to the 

vision of an automated system for comprehensive monitoring and analysis of gym-

based exercises and create a new experience for exercising by freeing the exerciser 

from manual record-keeping. 
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