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Abstract

In this paper, we design a small low power single channel ECG(Electrocardiogram) system of Chest

Belt type with fiber-type electrodes to measure emotional state change of game addict. HRV(Heart

Rate Variability) is analyzed through heart rate signal measurement and the psychological stress state

is judged by using it. And it verifies its effectiveness through prototype. First, we design HR

measurement module through low power MCU(Micro Controller Unit) and implement prototype level

measurement system. The results showed that the difference between the addiction group and the

general group was confirmed and that the system was effective. The result of this study can be used

for health management such as reduction of stress of the user through music and breathing that

lowers the stress by detecting the stress state of the general person or the chronic ill person.

» Keyword: Health care, Stress measurement, HRV(Heart rate variability),
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[I. Background

1. Technology of Wearable
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Fig. 4. CU-EL1 of CU Medical Co.

2. Measurement of Heart Rate
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Fig. 9. Calculation of heart rate

2. Algorithm of emotion condition analysis
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Fig. 10. Classification of Emotions using HRV &
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Table 1. Values of Time and Frequency Domain
Time Domain Frequency Domain
HR SDNN TP VLF LF HF LF/HF
(bpm) (ms) (ms2) | (ms2) | (ms2) | (ms2)
62.52 2297; 9.12 7.04 6.24 4.56 0.20
98.50 7' 11.05 8.98 8.30 7.79 1.99
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Fig. 11. Design of User Monitoring Screen
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IV. Model Verification

1. Object and method of measurement
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Table 2. General Characteristics

Characteristics Frequency Precent Meas+SD
Age 19.8+£0.29
Sex male 84 80.0

female 21 20.0

KS-A High 35 33.3
Midium 47 44.8 53.1£7.56

Low 23 21.9

2. Result of measurement
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Table 3. Comparison of HRV values
KS-A
High Midium Low
Before After Before After Before After

HR 65.11 84.53 66.16 75.37 62.53 68.71

SDNN 103.50 | 212.39 | 101.22 | 200.35 | 98.26 | 199.67

TP 9.24 11.02 9.14 10.42 9.12 10.01

HF 7.24 4.51 6.51 4.74 5.83 4.66

LF 6.48 8.20 6.55 7.55 6.38 7.41

LF/HF 0.88 1.99 0.97 1.05 0.99 1.06
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Fig. 13 Time Domain Analysis before and after
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V. Conclusions
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