
Insights from two Studies on AI-based Learning in
Strength Training
Bastian Dänekas1,*, Tanja Döring1, Tjorven Schnack1, Georg Volkmar1,
Robert Porzel1 and Rainer Malaka1

1University of Bremen, Bibliotheksstraße 1, Bremen, 28359 Bremen, Germany

Abstract
AI-based exercise execution recognition is a current topic in computer science in sports. Through
different learning algorithms systems can be build, which do give feedback about the correct and wrong
execution of an athlete in regard to a specific exercise. We built two exercise execution systems in
two separate studies. While one was built using supervised learning and investigating the exercise
push-ups, the other was created through unsupervised learning methods for the exercise of military
press. Both systems were able to detect exercise execution very well for individual persons, while correct
recognition rates for the whole population of participants was worse. These two studies revealed two
main challenges, which are not solely solvable in the area of AI. However, HCI researchers are be able to
address those challenges and to develop future inventions. This paper opens up the design space for
future HCI research in AI-based exercise execution systems, where athletes will greatly benefit from.
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1. Introduction

Strength training is an essential component for a sustainable healthy life. Strength training is
divided into different exercises, which can either be done with or without weights. If exercises
are performed incorrectly, joint injuries can occur in the short or long term, which makes future
training impossible and therefore has a negative effect on peoples health [1, 2, 3]. In order to
prevent incorrect execution, it is recommended to consult a trainer about the correct execution.
The trainer can then correct misalignments during the performance of an exercise and thus help
to ensure correct execution. However, training lessons with a fitness coach are quite expensive
and not every training session can be monitored by a coach.

Furthermore, technology in the area of training is constantly evolving. Cameras can be used
to record and analyze motion patterns. In addition, every commercially available smartphone
now contains sensors that can measure not only the position of a person on the globe but also
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