581

J. Biomed. Eng. Res.
Vol. 25, No. 6, 581-587, 2004

MHHE NGO Al-F@4 HAS 0|28 AEHA EMo| B3 AT

lo

S A LR EY
2 RAEY S oo

A BAGAAZNE ABAZLE
Acjeta ol Baois AFEAA B
(2004 88 31Y T 2004 12¥€ 10Y A H)

The Analysis of Mental Stress using Time-Frequency
Analysis of Heart Rate Variability Signal

Seong Hong Mo, Lee Joo Sung’, Kim Wuon Shik’, Lee Hyun Sook®,
Yoon Young Roz, Shin Tae Min®

'Korea Food&Drug Administration, Pharmaceutical Safety Bureau, Medical Devices Surveilance Division
*Yonsei University, College of Health Science, Department of Biomedical Engineering
’Human Life Measurement Group, Center for Environment & Safety Measurement,
Korea Research Institute of Standards and Science
‘Sangji University, College of Science and Engineering, Department of Computer & Electronic Physics
(Recerved August 31, 2004. Accepted December 10, 2004)

of : FFT t AR ol 712814 sAsu=9e Fahe Wi e AANEs go) Aol met 2 E4o
th e, A-F35 g Azl weh B0 Wae ABE BASI H88 AR AUD Atk B ERAAE A-Foe 240
olgate] Al-FhF JelolA HUNFNBE PAstE PHS ATHAL. oe FFY A-Foh AY BLE FoIH Auas A5 43

e 27) dlM 2o HRV 452 o] g8tk HRV RIAEE o) §otel AW @55 AB-F34 Bal 583 aAg2AA 590
U3 BLE HGD A-Fae Gl JHEFASY Fie YEES FEH Ut PUES AASGY 1799 AGAES Yo SHE
) AYe 384 Adste]l 4L AL S 0L 0T NUAF ASE ATHse] EAsdrh A8ATY YPASAA AN HAH A=
das mANAS BYR A LF/HF 3719 99l0] & 202 yehgth 485958 et ¥ 1802 ol B Axyas
gol i 1§l 237 G Fyel v AYsPe) WP T 4 Ak

WeA WAsse Aselr et

1o o X, kO

N

Abstract : Conventional power spectrum methods based on FFT, AR method are not appropriate for analyzing biomedical signals whose
spectral characteristics change rapidly. On the other hand, time-frequency analysis has more desirable characteristics of a time-varying
spectrum. In this study, we investigated the spectral components of heart rate variability(HRV) in time-frequency domain using time frequency
analysis methods. In the various time-frequency kernels functions, we studied the suitable kernels for the analysis of HRV using synthetic HRV
signals. First, we evaluated the time/frequency resolution and cross term reduction of various kernel functions. Then, from the instantaneous
frequency, obtained from time-frequency distribution, the method extracting frequency components of HRV was proposed. Subjects were 17
healthy young men. A coin-stacking task was used to induce mental stress. For each subjects, the experiment time was 3 minutes.
Electrocardiogram, measured during the experimenf, was analyzed after converted to HRV signal. In the results, emotional stress of subjects
produced an increase in sympathetic activity. Sympathetic activation was responsible for the significant increase in the LF/HF ratio. Subjects
were divided into two groups with task ability. Subjects who have higher mental stress have lack of task ability.
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Table 1. Frequency components of HRV Signal
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Fig. 1. Frequency components of HRV signal
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1) Short Time Fourier Transform(STFT)

2) Wigner Ville Distribution(WVD)

3) Smoothed Pseudo Wigner Ville Distribution(SPWVD)
4) Choi-Williams Distribution(CWD)
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