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Design and Implementation of 50 Hz Notch Filter for ECG Signal Power Interference

Zhang Xihong, Wang Yuxiang
( Electronics and Electrical Engineering, Bozhou Vocational and Technical College, Bozhou Anhui 236800, China )

Abstract : Taking C8051F362 as the core processor, designs FIR filter by means of window function method to
develop portable and low cost ECG monitoring device. On Mattlab simulation platform, designs 30 Hz and 40 Hz low pass
filters, and makes the two cascade combination for a 50 Hz notch filter, then applies the heuristic method and zero, pole
adjustment method to adjust the filter coefficient of notch filter, and makes the filter to meet the requirements of ECG filtering
and adapt to transplantation to C8051F362 single-chip computer. Tests the notch filter with a lot of ECG data in the MIT-BIH
database, and the results demonstrate the validity and superiority of this algorithm.
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Fig. 1 Amplitude-frequency characteristics
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Fig. 2 Amplitude-frequency characteristics
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Fig. 3 Amplitude-frequency characteristics curve after

interpolation extraction
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Fig. 4 Amplitude-frequency characteristics
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N T SRR P . AR, I Matlab
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( Massachusetts Institute of Technology-Beth Israel
Hospital MIT-BIH ) 4 b (.0 A5 SR Bds

o AT OF FOAES . DRSO SR 50 e ] TR
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TR TR BBCR 515 5 RERAGEEVN LR,
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Table 1 The evaluation parameters table
of algorithm simulation
MIT-BIH L B 50 Bt SNR RMSE  CPU i /s
103%50°20°° ~0" 24" 74.5298 0.170 8 0.187 001
100557117 ~57 15" 73.9899 0.1729 0.187 005
2005072277 ~0" 26" 73.9489 0.173 5 0.180 080
2225073677 ~0" 40" 749638 0.170 2 0.179 980
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Fig. 5 No.103 ECG data simulation results



AU T PR B a1 BT 5 58 75

552 [ S=RaE
2 2
1 iy
-2 : : : -2
0 0.5 1.0 1.5 2.0 0 0.1 0.2 03 04
fiFE)/s A li)/s
a) THRLHEES b) 50 Hz B9 TH 155
2 2
N | 1
E OWWWMW E OMM
-2 -2 s s )
0 0.5 1.0 1.5 2.0 0 05 1.0 1.5 2.0

R E)/s A la)/s
o) HMLLHAES d) IERJE DRSS
Elo 1005 0EHEHNHTESER
Fig. 6 No. 100 ECG data simulation results
2

g0 2 VWA
2 03 10 s 20 0.1 02 0.3
BfTa)/s B 1E)/s
a) T ML HEES b) 50 Hz B9 LA +H15 5
2 2
0 0
g % MVM\*H
) i)
4 . -4
0 0.5 1.0 1.5 0 0.5 1.0 1.5
1K) /s B8] /s
c) FTHLLHGES d) BB HEES
E7 2005 0BHEENHESER
Fig. 7 No. 200 ECG data simulation results
2 2
o OM 2o
20 0s 0 15 o 01 02 03
Atlal/s i) /s
a) ML HEES b) 50 Hz B9 LA +HM5 5
2 2
@MmeMWEMLMWMw“
) . . -2 . .
0 0.5 1.0 1.5 0 0.5 1.0 1.5
W /s BT/
c) THLLHGES d) BEB R HEES

Eg 2250 REBREBKEEAEER
Fig. 8 No. 222 ECG data simulation results
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Y(n)= %[x(n—1)+5x(n—5)+5x(ﬂ—10)—x(n—lS)]o
(10)
FLR ML C8051F362 SIEGE R HLAH L, HoARE
N E I B e T, (A2 RAM =R A
B, BFUAAESE SR A v, R RAM 7%
Ug, mfeAkEE R, ik, AR MEET, R
WAL T, BRIB, A REIE T IR SR
B RO F 5500, = (10) Hy 0.125 B
A 1/80 X T 2 BREECRE )RR, 2y
BRI, Al A A B AR T, Al
LERisasim ., “0.125=1/8" Al LAFHAHE 3 (k5
Mo KT iR fiaHaE, RERSHEA
Pz S ALsE, W (10) 9 5x(n-5), Sx(n-10)A]
LI SR 4x(n=5)+x(n=5)15 4x(n-10)+x(n-10).
TR AS R A R AR
int adc_buffer[16]; /& X 4R A4, HTAY
Y HT A/D SRFEHT 16 YORMESE R
/] PR filter() o BIAZETE: n i YREERAES T
BH. ThRg: S2BL50 Hz TARRGESE .
int filter( int n)
{int filter_temp=0; //IEPFi2HEA 7L 5
int filter_out=0; // &4 H 45
ifin>=15) // WY HTRAE S BOR TUg i 1
KEE, MIHEAT U8
{11 W A 328 pR BIGE 2 A TR (v SR
filter temp=adc buffer[n-1]+adc buffer[n-5]<<
2+adc_buffer[n-5]+adc_buffer[n-10]<<2+
adc_buffer[n-10]-adc_buffer[n-15];
filter out=filter temp>>3;
}
return filter out; // iR [IYE i 45
}o
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