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Figl. Wristwatch-type pulse wave sensor with bult-in 3-
axis accelerometer.

(2-2) %} % LZEE& protocol

T E 164 (B4, ZotEls, 38+ 9rmk) & x4,
H % CEEERNCARI G & S E & o AR —i
3 (Fig2, Cardy 303 pico, SUZUKEN CO.,LTD)% %7 L,
BB B ATRFE TRIEZ T o2, ERAET V=2 —1
DR A% L7z, Cardy 303 picolZ, #ME~TiE
W28xD42xH9 mm, B 13g, =1 LAY F o AEHIC &
D, LR & 3N R A 24 IRs R RTAR D T & S FTHE
Thd, LERBIOSHINEE DY 7Y v FTRHIEE
NEN, 125Hz8 L UB1.25Hz CTH 5,

Copyright © 2017 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2017 (% 16 EREHRESEM 7+ —F L)

ARBOT 0 ha—id, Al ETLRER R E AT
FERHREZ AR OFEEZZ, KBS TWD KRER
60160098) .

Fig2. Cardy 303 pico.
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Fig3. Pulse wave interpolation using spline function.
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5 172 (p<0.001), Bland-Altman PlotiZ >\ T, JifaazE1
Pl, VLFp TR b, HHIREEITISTOEE TR b,
R-RIEIRNEL & T KFHM L, R-RE@AAEV & & 1Tl
LT LE YOV BST -T2, ZHIT, BREBBNS
12047 & 28547 3 T3AMRE N K E < &bl THY, Z
D & O R RE B & CR-REIENEIZELT D45
TiX, RREBOHEEBEN S D Z LEZRLTWA, VLF
ELFO RGBS IE, BHRICNORT 504 % LTV 5H A8, (KE)
B OB EZ T T, ZOOMPETADTICY 7

Copyright © 2017 by Information Processing Society of Japan and
The Institute of Electronics, Information and Communication Engineers
All rights reserved.



FIT2017 (% 16 EREHRESEM 7+ —F L)

Pulse intervals (ms)

Pulse intervals (ms)

R-R intervals (ms)

Aceeleration (C)

1800
1500
1200
a00
600
300

1500

(©

. ' [ -
L
L .
| T T T T T T T T T T T
| | | | 1 | | | | 1 1
4 (d) L
- ; L
. | Lo — | LA |
' L ‘4% Il i e o
— I T i i T -
T T T T T T T T I T T
o 30 80 90 120 150 180 210 240 270 300 30

1800

1500 4

1200 4

Pl{ms)

900

Time (min)

Fig4. Bio signal time series during sleep.
(a) Pulse interval (before bir-filter), (b) Pulse interval (after bir-filter)
(c) RRinterval , (d) 3-axis acceleration
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Fig.5 Correlation of estimated value and golden standard.
(a)RR:r=0.92,p<0.001 ,(b)VVLF:r=0.92, p<0.001 (c)LF:r=0.92, p<0.001
(d)HF:r=0.69, p<0.001 (e)LF/HF:r=0.72, p<0.001
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Fig.6 Bland-Altman Plot of estimated value and golden standard (Mean+2S.D. , 95%Cl, r).

(a) RR:0.78+83.33,

0.20=95%CI =1.40,

r=—0.19(p<0.001)

(b) VLF:—0.09+0.46, —0.14=95%CI=—0.05, r=—0.28(p<0.001)

(c) LF: —0.02+0.49,
(d) HF:—0.05--0.66,
(€) LF/HF:0.04+0.68,

—0.06=95%CI=0.03,
—0.11=95%CI1=0.02,
—0.03=95%CI=0.10,

r=—0.34(p<0.001)
r=—0.24(p<0.001)
r=0.08(p<0.001)

Tablel. Results of correlation coefficient and Bland-Altman Plot parameter.

PLRR WVLFg;-VLFgg

LFg-LFpg

HFp -HFgg (LF/HF )p; -(LF/HF Jgg,

Correlation of Pulse and HRV

0.85[0.90-0.79] 0.94[0.96-0.91]

0.89[0.92-0.83]

0.43[0.50-0.31] 0.62[0.65-0.48]

Mean

3.03[3.77-2.05] -0.03[(-0.06)-(-0.02)]

0.12[0.18-0.07]

0.22[0.48-0.05] -0.08[(-0.02)-{-0.20)]

SD.

42 87[52.07-35.00] 0.24[0.26-0.20]

0.30[0.35-0.24]

0.46[0.41-0.53] 0.35[0.29-0.39]

BAP Mean 95% CI 273=CI=3.64 -0.08= CI=0.01 0.06=CI=0.18 0.12=CI=0.31 -0.14= CI=-0.02
t -0.03[0.03-(-0.07)] | -0.23[(-0.13)-(-0.33)] |  0.05[0.32-(-0.09)] 0.52[0.30-0.65] -0.12[(0.00-(-0.36)]
Fixed (% 100 313 §1.3 75 313
Proportional (%) 87.5 62.5 50.0 93.8 62.5
n=16
Median [IQR: Q3-Q1]
Fixed (%) , Proportional (%): ratio of subjects mumber
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