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Abstract

Conventional physical activity monitoring systems, which use accelerometers, global positioning system (GPS),
heartbeats, or body temperature information, showed limited performances due to their own restrictions on measurement
environment and measurable activity types. To overcome these limitations, we developed a portable exercise analysis
system that can analyze aerobic exercises as well as isotonic exercises. For bioelectric signal acquisition during exercise,
waist belt with two body contact electrodes was used. For exercise analysis, the measured signals were firstly divided
into two signal groups with different frequency ranges which can represent respiration related signal and muscular motion
related signal, respectively. After then, power values, differential of power values, and median frequency values were
selected for feature values. Selected features were used as inputs of support vector machine (SVM) to classify the
exercise types. For verification of statistical significance, ANOVA and multiple comparison test were performed. The
experimental results showed 100% accuracy for classification of aerobic exercise and isotonic resistance exercise. Also,
classification of aerobic exercise, isotonic resistance exercise, and hybrid types of exercise revealed 92.7% of accuracy.
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Picture of designed-system installed weight belt
with body contact.
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