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Abstract

This study proposes a Smart Fitness System that utilizes smart clothes,
artificial Intelligence technology and wireless sensing technology to easily
reach target heart rate during exercise. The system consists of three
components. (1) Physiological Sensing Module which is comprised of
smart clothes and gateways, records electrocardiography in real time and
conveys the ECG data to Fitness Center Platform. (2) Fitness Center
Platform which provides a service to estimate user’s physical fitness and to
analyze heart function base on heart recovery rate. (3) Exercise prescription
Server which provides a personal exercise plan. The system will monitor
user’s instant heart rate and give a fit beats guidance if the heart rate does
not reach the optimal heart rate. In order to validate the performance of
Smart Fitness Center we proposed, we designed four experiments including
(A) Regression model for exercise heart rate tendency, experiment result
show that the coefficient of determination are 97.21% and 98.09%, and
mean absolute percentage error are 3.12, 2.06. To prove that quadratic
polynomial regression is a better way to predict the rhythm of exercise .(B)
Single quadratic polynomial regression to feedback, experiment result
show that the accuracy of exercise heart rate is 96.14% for warm-up state,
77.27% for training state and 63.27% for cool-down state respectively. (C)
Two quadratic polynomial regressions to feedback for speed up and cool-
down, experiment result show that the accuracy of exercise heart rate is
97.05% for warm-up state, 91.91% for training state and 98.32% for cool-

down state respectively. They are not different in warm-up state and



training state, but single quadratic polynomial regression is worse than
another way. It proves that heart rate changes cannot be mixing up speed-
up state and cool-down state. (D) Initial regression model, experiment
result show that the mean absolute percentage error in heart rate speed-up
model and cool-down model is 5.25 and 6.37. After training, the mean
absolute percentage error in heart rate speed-up model and cool-down
model 3.84 and 3.57. It proves that three physical grouping models have

better prediction, with calculating the mean absolute percentage error.
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