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Development of a portable ECG monitor based on BMD101 chip

HAN Guocheng, GU Wang, ZHU Jianming, CHEN Zhencheng

School of Life and Environmental Science, Guilin University of Electronic Technology, Guilin 541004, China

Abstract: Objective We aim to develop a portable electrocardiograpy (ECG) monitor with which the user only needs to put two
symmetrical fingers of the left and right hands on the corresponding electrodes to complete the ECG detection, abandoning the
shackles of the electrode line. The developed monitor has the functions of ECG display, average and instantaneous heart rate
detection, arrhythmia detection, detection for lead shedding, ECG data storage and transmission. Methods Firstly, ECG signal
was filtered and amplified by BMDI101 chip, and then R-wave peak was obtained by filtering ECG signal again with the processor
to obtain the ECG parameters. Finally, the results were displayed, stored and sent by the corresponding module. Results After
the hardware and software filtering, the power frequency interference and baseline drift in ECG waveform were filtered out, and
the R-wave peak of ECG waveform was extracted by differential threshold method, with an accuracy of 98.57%. Conclusion
With the characteristics of small volume, low power consumption, convenient carrying and no restriction in the testing process,
the ECG monitor can accurately extract the ECG information of the user and meet the actual needs of the user.
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Fig.1 Structure diagram of the monitor
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Fig.2 Monitor test chart

ISR FH ) FEUAR A PR - ST AR (Ag-AgCl L
e, FH PR TR e U A 70 FEASHI S FASn Jy
I A FH P i s T 000 0, G S P P 9 B e ) R
P WP E 2 B A S A A s 1, T AT B
FPAHMZ AR LR B Al s 224 16, SRR LAAE R
WAB GO, 580 B A B[R]

F AR UL FEL A 5 1% i 280 R AR AR 0 H R
£ BL 5L i BMDI01 Gt R Fi A [ H % 20 1 o
BMDI101 6 f 5 Je X0 AR 5 A T il 8, DR
T IELIERS A HEA TR S O, B 12467
1Y) AD 4l O UM E S o B A5 5 5
283k 50 Hz P U I A% , B IR 1 4 30 4 -63 dBL 28
S AP B8 U A%, AR 100 Hz, 3 55 24-40 dB, i

JeiE i R AR AR A A S

Ab TSR Y & MSP430 251 8 - HL2 % b B
i ELAT THARE AR AR A o WS R b (P i A 4
[ 12 Ak L 1 A R AR D %) K 07 6 U1 B vl
SR A AR 2 R AR N HTE TFT SR Bt , 4
AN 320%240, 1% R BERE S A I R O HIETE
5 P LA B LA Sz [ S AGE 0 235 SR i s 0 23R
D FAR MR 2 P o R BRI T R o WA
WL LA WS 2%, 2 O R R AR AN R 2%
X P A TR R P PR A B2 . B A S g FH 1Y)
S SD R, HAFE 2 R (R BUIN, P AT AT sl e
PEATEARA A, 2 IO 2R DU R 2 A
BIGF ARG I B[] o B8 2 S TR L FELESCHE A T A7 1
DME H 55t P g S e T A i o BT . KRR
o7 AR A A R, R Ry R E T R A T A
i 1) F-HL APP 1 HL i 4 14 FH2U BMD101 s Jr &
T B SRR L FH A2 1 I R A TR, BT DL
TR WIS i B O EE BB 22 4 T BILRT L
(& 3.4) RS 1 35 2 & 2 Hdi

@ NeuroSky BMDI0
High Performance Bio-Signal System-on Chip

eart Rate
i HRy 72
® o00

B3 DEHIELEEF
Fig.3 Electrocardiograpy (ECG) data displayed on phone

i
. .—:—-W i

..

"

E4 CRBIRLEZ B
Fig.4 ECG data displayed on computer

2 It

2.1 BRFIRH
Ab PR g I AR RO LS RIS D L S



- 852 - H ] B2 B

ARG 34

WA Sa itz , b0 BRI A A3 AT , ARAS 45T &
ik sb s . MK SbHTET LI Y, 200 BMD101 3th
AR 2 S A S AT R 5 A 0~0.5 Hz 3L RS |

4000

3000
2000~

1000

-1000 w

-2000 |

Amplitude

A !

: : : : :
500 1000 1500 2000 2500 3000
/5 ms
a

-3000 |

-4000
0

50,100 Hz i) THR T3, S A 23 Bty I B9 iILE
T, BT LAAL BRESXT T 3200 3 1.0 FL A 5 1 S0 B i
SRR 2

Amplitude

0 50 100 150 200 250

E5 FRigCBES@MFRRCBRESITEE ()
Fig.5 Original ECG signal (a) and the spectrogram (b)
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a: Signal spectrogram after median filtering
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b: Signal spectrogram after smoothing filtering
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c: Signal spectrogram after weighted recursive average and

wavelet threshold combined filtering
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Fig.6 Signal spectrogram obtained using different filtering methods
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Fig.7 R-wave detection map

20 40 AR A TUE I AL B, SR 2200 (AR B R
P WL, A D RO 1 ME B 23R 98.57% , g i 2 S BR
20K,
23 DEBEERITHE

R-R A A AR A

=N
7 (3)

27 Sk 5 min P R-R [a] B % 34 (8 s 14 22
(SDANN) "2 SEFALC 3 1 min PRSI 2] ) R I 1
S DR O SRR A R

_60%f
== (4)

St N A R 2 R FRLCRC, f R
ST, W (U SRRy 200 H

W EE R B DR R
LA STILASRARL, HERER T

HR

F1 DREBFIERE

Tab.2 Criteria for the determination of arrhythmia

Type Judgment condition

Dropped beats 2.4 s>R-R interval>2*Mean heart rate
Arrest R-R interval>2.4 s
Sychnosphygmia instantaneous heart rate>100 bit/min
Bradycardia instantaneous heart rate<60 bit/min
Arrhythmia Adjacent R-R interval difference>0.16 s
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