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Abstract

In this paper, a fingertip real-time blood pressure monitor is designed and fabricated with photo-
transistor, which consists of the signal processing circuit and fingertip clamp. The optical signal
generating/collecting unit comprises a LED and two phototransistors. According to the various
light-absorption of flowing blood, the phototransistor is used for collecting the optical signal ab-
sorbed by the blood flowing through the fingertip. Based on the photo electric effect, when the
phototransistor receives different optical signals, the base current changes correspondingly,
which causes the output voltage of the circuit to change, and able to monitor the electrocardio
signal. The signal processing circuit completes the amplification, filtering, A/D conversion of the
output signal of the differential structure composed of two phototransistors. On the basis of the
relationship between blood pressure and pulse trapping, the data are processed by the micropro-
cessor, and the dynamic change of blood pressure is analyzed and displayed. Finally, the test and
analysis of the fingertip real-time blood pressure monitor proves its feasibility. The result shows
that the blood pressure monitor is able to achieve real-time blood pressure measurement, as well
as possesses the characteristics of real-time and portability.

Keywords

Photo Transistor, Real-Time Blood Pressure Monitor, The Pulse Signal Processing Circuit

ET A= M ENRRTENS M S

xxh, 225, RRE
BT RS, BRIl S i TR e %, BRIL F/RIE
Email: yuananyi2@163.com, 20141043@s.hlju.edu.cn, zhaoxiaofeng@hlju.edu.cn

Wehs HEA: 20194F6 H14H; FHBEM: 2019474 1H; KA HM: 201997H8H
SR 2

NEF| M dadh, i, B B TOUBCIAT MRS MBI D). RS AR SR, 2019, 7(3): 75-85.
DOI: 10.12677/jsta.2019.73009


http://www.hanspub.org/journal/jsta
https://doi.org/10.12677/jsta.2019.73009
https://doi.org/10.12677/jsta.2019.73009
http://www.hanspub.org

wUulh %

R

AXETHBERE R BIET RS E R, ZBRNBRELES KN/ RERT. FTLHE
R AITEREERE . J6H T RS/ RELTTEE M ALEDRFE AR SRE, RIETE 5w T3 M E
MBABIERAR, ZABERE R TRERSEROBBEEFES. ETIRRMB, HEEEAR
RG-S H, S HRE RFEAR R RDR R AR, Sl Rk R, SEHU kS S
. F5AEARBI TRANCEEREWROET SHRHESEOR. B A/DE#RSE, WREMm
ESEERIRR, FIHBAVISSREETLEE, 2l EHSRUBRAETER. SRREZ
WARAALIMENE, BEALRHEMESENE KRR R

Xeia
FEERE, ERMENE, FkEMES A A

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

A s A A N AR AR AT AT W PR V2 W (0 F Al o 0 A AL B3R T 0 WA, B 5 AL
R H AT BRI o 22 Dy 2 T e 0 A% IR 1 e BRI B St e v, ik b AT I s Ay SEEIR M, T i
IR BRI RO S AR A i BT 45 B HE R E S IS A8, (Haxt NGB, PItE,  To @& S0 & i T p%
N T E NS R EE AR TR — A S, JOH AR T ki AL S A I S I B[ 1]. AR S ah 9 Mo 't
IR ST REE 2 I I e e sl e RS OB R, A SCER T — A TOU =S iR i sh A U A, I
TZINCR AR SSRGS TARIR B, fESLIEAS b 58 il 1 A i MDA 7 SRR I, de 20 Pl
LREAT T AN

2. EumEhAS LR SN G A Fn IR R
2.1. EM=REHEETRE

Bl L(a)sh MG =R R AR 251, R PR RIEROEIX, AT, T2 BRER R AE T,
BB 5] B — RGPS . N TR AR, NSOGB X, R rE 1 T AR
38 R 2 X AR AR R . B 1(b) A T B A AR B S B, SRR T T R ok 4
MIETEE S, M = Z BRI, SR EE SR PR REE =SS H b,

PO BB BRI, B AT - SO, DR IR, TR F A S A
R, RIRA R, ZHEREI A A ORTE R R S RS R R R, BIJRrR. 2okidEidh
T = AR 1) B RO B IR 05 e LI, B F gk ) 2 ) e A DXORT — AN 5K P Y T ol e A v - 2 O
HL A 25 S8 B L e e AR HE TR . B R IR, SRR A 1 IR ARAE RS HIR Lepor K
NN

Iero :(l+ﬁ)ICBO (1

DOI: 10.12677/jsta.2019.73009 76 TR AR AR 5 N


https://doi.org/10.12677/jsta.2019.73009
http://creativecommons.org/licenses/by/4.0/

2 NN E
[ —
R
o=
|
cl
(a) (W]
Figure 1. Basic structure of phototransistor: (a) Internal structure; (b) External
encapsulation
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Figure 2. Input-output characteristic curve of phototransistor
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Figure 3. Basic structure schematic diagram of the fingertip real-time blood pressure monitor
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Figure 4. The pulse signal processing circuit design block diagram
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Figure 5. The optical signal generating/collecting unit
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Figure 6. Pulse wave signal processing circuit diagram
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Figure 7. Photograph of the fingertip real-time blood pressure monitor
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Figure 8. The program flow chart
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Figure 9. The flow chart of selecting feature points
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Table 1. Measurement results of blood pressure, peak and trough of pulse wave

= 1. MEESKERRIER S ENEER

WK Vinin (V) Vinax (V) SBP (mmHg) DBP (mmHg)
1 1.28 3.76 115 71
2 0.88 4.16 112 69
3 1.04 3.60 116 71
4 0.64 3.60 116 71
5 2.00 3.12 121 74
6 0.88 4.16 109 67
7 0.88 4.16 117 72
8 0.80 3.52 116 71
9 0.96 336 112 69
10 1.16 3.68 115 70
11 1.44 332 116 71
12 1.84 324 110 68
13 1.48 4.12 120 73
14 224 4.12 120 73
15 1.68 436 117 72
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Figure 10. Circuit output result: (a) Differential output voltage; (b) Amplified output voltage; (c) First-order low-pass filter-
ing output voltage; (d) Second-order low-pass filtering output voltage; (e) High-pass filtering output; (f) Trap circuit output

voltage
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Figure 11. Test result: (a) Relationship curve between trough value and diastolic blood pressure; (b) Relationship curve be-
tween peak value and systolic blood pressure
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