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Abstract: The flexible sensor based on photo plethysmo graphy (PPG) can detect heart rate (HR) and blood pressure
(BP), but the calibration of their detection results is rarely reported. Therefore, this paper proposes a reflective PPG heart
rate detection and blood pressure calibration system based on simulated blood circulation. The peristaltic pump is used to
generate pulsating flow,and the frequency and pressure of simulated blood delivery are controlled by adjusting its rotational
speed,thus causing the change of the volume of simulated blood in the elastic latex tube and changing the signal period and
intensity of reflected light, which is closer to match the actual scenario of human pulse measurement process. The mean val-
ue of heart rate detection error of the system is 0.277 78, and the 95% consistency limit is (=2.595 62, 3.151 17). The good-
ness of fit of measured systolic blood pressure (SBP) and diastolic blood pressure (DBP) are 0.971 85 and 0.981 11, respec-
tively. The mean value of mean deviation (MD) + standard deviation (SD) of SBP and DBP detected by the calibrated flexi-
ble PPG sensor on four volunteers is (1.21+2.16) mmHg and (0.76+2.02) mmHg, respectively, which are in line with and
far less than the standard index of 5+8 mmHg for measuring the accuracy of blood pressure monitors set by the associa-
tion for the advancement of medical instrumentation (AAMI). The results show that this system can calibrate the flexible

PPG sensor accurately and efficiently, which provides the calibration basis for the accurate blood pressure detection of por-
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B R A% B 30 R 0 A5 IR b R AR R R T B
e R BLRUAE 5, 10 T P S E E SOKE A o B A
5, AT AR A5 4 0 38457 19 SBP 1 DBP, I H2K5 5 45 5
PRI I 3 RO ) ot s A% JER A 2 A\ b 8 2R 6 A A 0 0
PEIR A, DU O R R A bR vE(E

ML ERRE RGN B R WE 4(0) s . FEfEIRAS
BF, AR I B B9k 3 — Rk 22 5 1 24 70 ml(60~80 ml)
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PERSALLIN I A 21 €8 357K e 25 A 1 il R A Ek 1) COMEN
C50 IfiL & W 4742 . BG60OFJ-S I sh 22 | 15 80— vk 1 T
LIRS AR TR 3.3 VAL S M PPG 4 es
SRR ALK .

055 2R 1) LS SRS — M0 2 A A A AL ML VR T 25 25
L, 3 — M0 2 424 ) . A SR RN R A a2 1 22 1 PPG
g ASEABLIN 8 1 RIIAE 0] 28 B, B B — 4 A B [
B . 7 A ol 0 T R R R R ) A5 SRR A B i
JE HEL 2 3 2% 3 I 45 A7 B I R AR ER i) COMEN €50 Ifit
WA b . ERRE FFUATT, 2 FH I S 45 f) R 455 80— Y
JE R s A T E AR R EK R 2SR Aa R
W FEXT YA A i A B AT A L AR I R
B R — Yk 7 A% B A RV LI 4 B T R — K £k
e TR AL I A A 1 e, B Lk Bk sl AR
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