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Cloud service-based intelligent electrocardiograph diagnosis system

LIU Kai, XIAO Chao, CHEN Beiyi, HUANG Zijian, GUO Jiahui, NIU Jinhai

School of Biomedical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: Objective To introduce a remote intelligent electrocardiograph (ECG) diagnosis system based on cloud service. Methods

The hardware system consisted of ECG acquisition board, low power consumption MSP430 chip and Bluetooth module HC-06;

the software system was based on android mobile app; the server was equipped with MySQL database and internet information

services (IIS) for providing database and FTP service. The real-time analysis and diagnosis were performed on the cloud server

through intelligent analysis algorithm. Doctors' workstation was almost the same as mobile client as it had access to the list of

corresponding patients after registered. Using PC or mobile client, doctors accessed the information of patients from the server.

Results The whole system was reliable and fully functional. The detection algorithm was accurate, and the errors of the

measurements of the total number of heartbeats and mean heart rate were within acceptable limits. However, the detection of

sinus tachycardia and sinus bradycardia was unsatisfactory as two in ten samples were not diagnosed correctly. Conclusion Based

on cloud service technology, a convenient and efficient diagnosis and treatment interactive platform (cloud service-based

intelligent ECG diagnosis system) is established so that patients and doctors can share information instantly.
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Fig.1 System architecture diagram

FH P S U LR SEAE i it A R R A W 4o
TR 50 H R AR AIKIIRE MSP430.85 - T
FEHLHC-06, L HRAEMCR S SN A R SR sl i,
A BRI HAF T BRI , MSP430F5529 H. FrHLXT
(G5B, 5 A HC-06 381 5 B R AILER 113
FAo B . L R T E S R G R T
HLAPP , A5 P S5 B0 A5 2 1O U B A 7
W Seht R BRI AL B IR S a4 N aRigwr ik
TEIR A TIRE , BB B A, (EAS FH P B R I
A B R RSB WI AR 6 o RS f et i
FH PRI AR MR 3 B Re A BT 3k S o i P A%
R, BB Bl U P oRER A R 2k
e A v AR TFAIL B i o RIS A T LARRAA R
FHFHLAS A HL i DA 2 S R IO A FL S | TRT A
O HL B E— 200 T N TAS ST, AL 2 BT 48 S

VYENHSWZ% T mi2 e s N TigWiie &1F
IR NEZAS WA, B 5 AR i R SE AL
b fERERRL B RGLIIRSS A AL, TRl PR A
# 5 RN A A7 TR A DR
WA .

B 43, BV FH P B R B A i 8 vy, L 2 28
I3 R0 LR AR (8] 2) , G FE T B ORI I
FYOIK R T4 R EUOCR HT AD620
TRTHFE EokG BE AR IBOR A, RUHAIRE A IRV RS
iy A BHPT A A5, B 1z N T BT AR B4
B AR RO HUAE S K 7 A TR B SR
AD705 305 F Bt A H U A R IR oy e %, A Ak v
BEINH] EL 5 BSOS 155 4048 0.05~49.10 Hz 45 8
DR A% W E T, R BRI R AR A
LM358 XUa MR AT 150 1% E R, ik
RO HAE SR 1 050 A%, IF38 o v R 4R T A1
S HLRAEAL T MSP430A/D R AEEITLFE N

Uses terminal hardware

Electrode+

ECG
ECG
Cable —¥ | processing  [—#{ module U

collection d ser
ata
ECG signal |::> module with MSP430 |::> mobile

T Stable voltage T

| Power module ‘

Signal Bluetooth

2 BHRGIERE
Fig.2 Hardware block diagram
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Tab.1 Simulation test results

Simulated heart Measured heart

Diagnosed result
rate/bpm rate/bpm
Sinus bradycardia,
40-65 39-59 ]
ventricular arrest
70-85 64-76 Normal
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Tab.2 Test results for the standard MIT-BIH ECG database

Number Diagnosed result Conclusion

232(1)(2) Low heart rate and cardiac arrest Meet the doctor diagnosis
231(1)(2) Normal The illness is beyond the scope of testing
228(1)(2) Normal Meet the doctor diagnosis
223(1)(2) Bradyarrhythmia Diagnosis error

222(1) Sinus bradycardia and cardiac arrest Meet the doctor diagnosis
219(1)(2) Normal Meet the doctor diagnosis
215(1)(2) Normal Meet the doctor diagnosis
212(1)(2) Normal Meet the doctor diagnosis

210(1) Normal Meet the doctor diagnosis

210(2) Sinus bradycardia and cardiac arrest Diagnosis error

107(1)(2) Normal The illness is beyond the scope of testing
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