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Abstract

In this paper, based on the continuous monitoring of blood pressure, a set of non-invasive conti-
nuous blood pressure detection system based on ECG and pulse was designed and implemented.
Adopting the monitoring mode of hardware terminal + mobile APP, hardware terminal realizes
ECG and pulse signal acquisition and processing; mobile APP realizes the recognition of characte-
ristic points of ECG and pulse signal, establishes blood pressure model, then calculates pulse tran-
sit time, and finally calculates blood pressure value. The system effectively achieves non-invasive
continuous blood pressure measurement, and provides an effective solution for the treatment and
prevention of hypertension diseases.
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Figure 1. System block diagram
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Figure 2. BMD101 internal processing flow chart
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Figure 3. BMD101 ECG detection circuit schematic
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Figure 4. Bluetooth module circuit schematic
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Figure 5. Terminal signal acquisition
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Table 1. System measurement and cuff sphygmomanometer measurement results statistics
%= 1. RGNESwHILETNESE RS T

- —— W46 I fmmHg
SBP. SBPs DBP¢ DBPs
1 1843 116.6 114 77.9 74
2 2232 94.7 98 75.9 66
3 192.2 112.2 118 77.3 73
4 200.1 107.6 108 77.9 79
5 2255 90.4 91 75.8 67
6 1955 1103 110 77.1 70
7 188.2 1145 118 775 71
8 1745 1228 124 78.1 72
9 196.4 109.8 111 77.1 74
10 216.4 985 101 76.2 69
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Figure 6. Bland-Altman analysis of system blood pressure and cuff blood pressure
& 6. ARG MESH#H MER Bland-Altman 434

HRHE Bland-Altman 73 #7 A DL HU & AW 1 5 875K IS AE 10 D EIEE S, RRmhil ik al A
A RAE 95% BRI 2 Ah, Ui R Gt 0 7 ik S Al L I 5 R B IR I — B, AR E RN
B, A RGUR] DL AT I S T
7. BE

ASCHATFFSEIL T BT O UK T B SR I AT I AR S8, AR 10 KaAE T I DL I T bk
AL SR PRI ETT X, RAEEPE 2 + FAHL APP iR B, AR St 17— MRk A 2L
LU SRAE R (R RENE TN S8 o JI S ARG A B A% 3 A 90 5 i 1 2[RI AEARBF O ARSI, DAkl 1%
SN R R R AR Bt T 2%, (HRSRIERAFAE—EMIRE, TEARYIN T — PR

5.
E&WMAE

LA Bt &3 0T 78 00 H (LGG18F010012) , #iVL A8 4 i BEAR N FHBIF 78 10 H (11 K14 5 : 2017C31037).
S E 3wk

[1]1 ®F53, B, BFEA, & EELAERNE AT R R e 59597, 2016, 27(18): 3364-3366.
[21 BRE. S Em AR R SR R N]. B RS0 (P RHE), 2000(6): 753-755.

[3] i T kA A 2 0 W A 2% (9 1 T [D]: [AR-E 22 A 3], R REEK %, 2016.

[4] FEF. HET AL T R oA S MR E R 7 [D]: (146718 30]. TEFH: RIEK%, 2012,

[5] Chen, W., Kobayashi, T., Ichikawa, S., et al. (2000) Continuous Estimation of Systolic Blood Pressure Using the Pulse
Arrival Time and Intermittent Calibration. Medical & Biological Engineering & Computing, 38, 569-574.
https://doi.org/10.1007/BF02345755

[6] ZE&FAR. FET GBI SRR L EES M RN R[], A E A 2 TR 2R, 2012, 31(4): 607-614.

DOI: 10.12677/iae.2019.72012 85 INE SR &S


https://doi.org/10.12677/iae.2019.72012
https://doi.org/10.1007/BF02345755

KRR R BB R 7 2\
1. ¥TFFEIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

THFIRMEESE: [ISSN], FIAWIT ISSN: 2332-6980, RIA[#¥if
2. FTFFENIE TR http://cnki.net/

ZEm) “HE BRSCHEREZE” BEN, BIANSCERAE, BIA i
hEE S http://www.hanspub.org/Submission.aspx
WIFIHEAE: iae@hanspub.org

Hans Xl


http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:iae@hanspub.org

	Design of Noninvasive Continuous Blood Pressure Detection System Based on ECG and Pulse
	Abstract
	Keywords
	基于心电脉搏的无创连续血压检测系统的设计
	摘  要
	关键词
	1. 引言
	2. 系统测量原理
	3. 系统总体方案
	4. 系统硬件设计
	4.1. 心电采集模块
	4.2. 脉搏采集模块
	蓝牙传输电路


	5. 系统软件设计
	5.1. 终端软件设计
	5.2. 手机APP设计

	6. 系统测试
	7. 总结
	基金项目
	参考文献

