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= |:IK._'|E(eIectrocardiography, ECG), §§ —T—(respiration rate),

o| 8287 ﬂ%(skin conductance)

= AlHb 2=(heart rate, HR): 56} t+ = HR 1 (Mehler et al, 2009)

= AEFF7| #HE(heart rate variability, HRV): 6}t = HRV |
(Berntson et al., 1997)

O 28 dNd= 530 HE= HRV HE O A| (o1, 2009)

= Time domain: SDNN, RMSSD - lzj=lgaaj — TR
B N—1

= Frequency domain: LF/HF
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a -gl'_g_jl —71:—2';_ Etl X|'%X|' _S_XI_-I A|O| II‘O‘I IZIO" “—l' % ‘CI)’|-6 751% (Verwey and

Veltman, 1996; Boucsein et al., 2007; Perala and Sterling, 2007)
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0 ECG &
= MEDAC system/3 (Biomation, USA)
= BioHarness BT (Zephyr™, USA): MEDACS| M=t HE It 8

MEDAC sensor St BioHarness sensor £t
= 82, 7, 250Hz) (7t 29 M. 250Hz)
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O One-factor within subject design
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H==: ECG B X (HR, SDNN, RMSSD, RMSE, LF/HF)
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0 ECG Mz MESE 2|8l inter-beat interval (IBI = R-to-R interval) &=
R- peak peak Typical Signal Form
Iinterbeat - Intervall
ECG Mz mter—beat mterval (04 ~ 1 2)
3 1Bl filtering: &7 IBI2] 15% Z=1} A| data X1I71 (7(1|71g < 2%)
1100} Red: Olé)l-xl X-Ilj-l X'—-l - o0&k
| Blue: O|&X| MAH = -
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Q 7|& HZ: HR, SDNN, RMSSD, LF/HF
Q M M HE

Root mean squared error (RMSE)
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Q Variability measure | T
= SDNN: &t CHH| EX}(d =y,-y )
= RMSSD: 2™ data CHH| BHXb(di=vi-v)

= RMSE: 2|7 =87 ChiH| BX}(d =y, -9)

} 1Bl B3} trend £
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800
750 2 31 AA
g 700 BT
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550 Note: SDNN = Standard deviation of N-
500 N intervals
) 1 )1 a1 a1 51 61 1 a1 o1 RMSSD = Root mean of sum of
squared differences
Number of measurement RMSE = Root mean square error
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Al =X XHH| ™Mz
O MEDACXY} BioHarness 5784 &= FAF (411, 389) = 325.1, p < 0.001)
= AEA 2091 (SD = 0.13)
= T AL XH0]: 10.3 ms (SD = 13.7)
SAAH X0| S5 (422, 780) = -0.21, p = 0.83)
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7} e ZHal: HR & RMSE

(J Heart rate

(
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RMSE(57%) > RMSSD(43%) > SDNN(29%) = HR(29%) = LF/HF(29%)

©: Good ®:Bad

HR
%~ LF/HF
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O 2 UFoL & Al AlEF 7|71 WelX|= 2 (transition effect) & A

S0| {A] SDNNI} RMSSD2|

= |BIO| N
U0l 7t = HYRS O RE WA T
BHHSLR| 2 Ew o

300+

200}

= Transition effectE H|7{st £ Bl HS S

=
B AM5L7| Q610 AlF HRV A Z(RMSE) M8
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Number of measurements

QO MME XY 7oL X0|8 =2 52 SHEE HENFE Hes &4
= ECG 7|2ro| 2 For HE A, 52 e RE AH80| FHE
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Thank you for attention.
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