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Development and Verification of the System for
Heart Rate Detection During Exercise
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(Young-Ju Jeon * Seung-Chul Shin - Yong-Won Jang - Seung-Hwan Kim)

Abstract — The aim of this paper is to develop and verify the system which can detect heart rate during exercise by

using conductive fabric electrode and transportable measurement module.

The experiment was performed under 4

conditions(resting, walking, jogging, running) and 18 subjects data are used. By using the ECG measurement system
used in cardiac stress testing as reference value in order to verify the accuracy of the developed system, the relative
error and correlation coefficient was calculated for each subject at every 3 seconds. The results have shown that the
high correlation between the developed system and the reference system for detecting heart rate during exercise. Relative
error and correlation coefficient are 2.27% and 0.9877, respectively. 7 subjects data are omitted in these calculations
because of severe noises. Therefore, it is expected that this system could be used as a health monitoring system in

ubiquitous environment in the future.
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Table 1. Experiment protocol

Stage  Time(min) Speed(km/h) Grade(%)

Rest 1:00 0
1 2:00 48
2 2:00 6.8 6
3 2:00 7.8 6
4 2:00 9° 6
5 2:00 10.2 6
6 2:00 114 6
7 2:00 12.6 6
8 2:00 138 6
9 2:00 15 6
10 2:00 154 75
11 2:00 154 95
12 2:00 154 12
13 2:00 154 14
14 2:00 154 16
15 2:00 154 185
16 200 154 20.5
17 2:00 154 215
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c. Exercise shirt with XPOD and Chest belt
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Fig. 2. XPOD and Chest belt
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Table 2. Mean relative error and correlation of heart rate
between XPOD and Q-stress

A 148 191 3.54 0.9938"
B <187 2 2.76 0.9952"
C 22.5 3.15 4.46 0.9926™
D 195 0.95 168 0.9982"
E 185 2.63 56 0.9876™
F 16.1 121 2.82 0.9934™
G 170 2.76 2.55 0.9933"
H 162 2.87 426 0.9518"
1 17.2 119 2.96 0.9952"
J 180 2.25 249 0.9917"
K 15.0 401 5.08 0.9722"
Mean 176 2.27 3.47 0.9877
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Fig. 7. ECG waveform excluded from analysis
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