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Abstract: A photoplethysmogram (PPG) is a volumetric measurement of arteries. A PPG sensor is famous as a
wearable sensor and useful for the evaluation of heart rate. In particular, a green light PPG sensor is less affected by
motion artifacts than a near-infrared light PPG sensor. Thus, the green light PPG sensor is expected as a new
wearable sensor to obtain the biological information. However, the method of estimation of blood pressure using the
green light PPG have been not proposed. Therefore, we propose the method to estimate blood pressure variability
using the pulse transit time (PTT) obtained from the green light PPG. The results of an experiment including the
Valsalva maneuver show that we can obtain blood pressure variability from the PTT calculated from the green light

PPG in a similar way to the near-infrared light PPG.
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Fig. 1 Definition of pulse transit time (PTT)

mm) PHVWLRLZHELEL o TWVD

PPG oAb 2FARERE LT, IREEHE
e fi] (pulse transit time: PTT) 284 % . PTT I Fig.
1 WCRT L, DEKOREOE—27 25 PPG
DB ERY RETORMZEIZL > TEZ SN,

MmMELADHBEBRICHD ZLRHENTND Y.

AWFFE T, MEZ —EDMEICHIE T 5720 DK
W ATATHIEZRHBEXFICERL, THIC
ERT 28R RIEEEZERTHEETHD pox D
HHOE, PTT # M/ EHROMAE®RE L THW
LT EEBRETD.

2.2 %t*ﬁﬁ*ﬁﬁ{%ﬁpmax

B A b RIS B o0 FE AT S A W B B R AH LA BE 4R
Bopmax lZRDOE I ICLTCREEND.

HOERT—HFIZBWT, L ICELNDFE
BimEELHBEDO 2 50F—F%, 3IRDATS T
AR AEROT Ar=02 82 & OS5RE O R
FIF —ZIZEHBRL, TRENE u®), v)TET.
ZIZT, t=iA(i=0,1,2,.)THD. ®IZ, HEE
MRRIE B 2 R 3 0.1 Hz B % O Mayer # & M 5
By EfHT 201, ThEROFE SR,
0.08 Hz7» 5 0.12 Hz &£ TZ @ik & 3 2 i@ i
TANEERET. ESIZ, u() & v(O)D H B ([s]
WXL, t-60[s]2 5 t+60[s]ETENI V&L
NFTHHL, ()Xo XL 5 I ZFFEHMTHEKIL
SENHEHBEER TS 2MHAEMBERE pu(n)E
kKD,

_ P (7) (1)
N P

Z 2T, pw(E u(@®) B v(t)~OFH A BB 4L,
0u(0), Pw(ONTFIFN u(t), v(OD TV c% 0 &
L-BCHEEE TS L. /o, t=jAr(j=0,1,
2, . )THDH. ZDLx,

= max T 2
pmax 0s<z<10s puv ( ) ( )
T =arg max T 3

max g 0s<7<10s puv ( ) ( )

DL 5 I pmaxjactoi'[max %}%ﬂ%ﬁ—é U\J:@%EE
Z, REGMICIBILICy 7 P LR GET Z

E T pnax BE D tmax ZRERFFAIIT KD 5.

Pmax X, J_J[[LE%@ s ’L‘*E;&%@QFEEOD%}%}FZ*EF%
PEDIR S 2 R TR, RRKMMA 1 &2 X
INCHBILLEEHRETHD L WVWR D, AW TIL,
PPG L&A 6N 5 PTT & LA %2 W T pmax
ZEHEL, HROMEICE D pmax & BT 5 Z &
THIEDORAEEIT D .

3. RIoZAWMARERAVERER

AT, MEZBERMUICELIEDLDO
FEE L LT, Valsalva RERICHET 272 b0E 2
LRICEDAMRBREITV, IREFIEOAIMED
MEEAAT o 72, 723, KW TIT > ERIL,
W72 Valsalva kbR L 13 B THRZ2B720, B2 5
ZEAMRBREESZ LT 5.

3.1 Valsalva iR E&

Valsalva SRR Clx, BZ o x %2952 L CThje
WIEZ 2L S8, DR X O E O K G842 —
VICK YV ERMRROKEEAHE T T S ENTHE
it STV 5. Valsalva 3 ER O IEH KK X, Fig. 2
WWRT X2 IcmiT®hEmic4micsiiohTnd
0., FDHL, ETHLIF LV b oMok
MR OAERPEAL & 72 B8 T AHIZB VT, pmax 2
KTFTs&EE2615.

32 EBROME

EBoOT7a hanid, 2530, B2 b2 15
TE Sy, BIBbx 14y, 3 HOIETEH 13
FORBREAIT oo, BERICIE, REFILA B
WaITo-THbHolz. £, BZ5H X 10 Bain
LAY NET BT, BEWR>THLIEDD
EOICETE B X 0. #BREI3 22,8111 iE DR
F204 (Br204) Thb. 2k, ERiZ~NL
UXESIICHY, BHIERFERERE TEHER O
e FExtg T 2RICETIMBEES] O
KBEHB/TL I AT, HBREPSFEFNIA 7 4 —
LARarvkvry bEHBTITo 2.

N
o

75 [ 1

HR [beat/min]

5w
S o

BP [mmHg]
=
S

%
o

time [sec]

Fig. 2 Responses of heart rate and blood
pressure in Valsalva maneuver
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Fig. 3 Summary of experimental setup
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Fig. 4 Comparison between mean blood
pressure and PTTs obtained from
near-infrared and green light PPG
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