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Development and application of 60 Hz notch filter to an interfered ECG
Seung Yun Lee, Jong Cook Park, Sang Hyun Park, Yun Suk Coi

Department of Anesthesiology and Pain Medicine, Jeju National University School of Medicine, Jeju, Korea

The ECG is processed for display by user selectable filters to reduce various arlifacts, A notch filter attenuates interference
from power frequency. Digital signal processing (DSP) is one of the most powerful lechnologies in the twenty-first century.
Despite of excellence of the DSP, it is relatively difficult for a clinician o understand the DSP. As a try {o overcome this
difficulty, this paper review how 60 Hz notch filter is developed and appiied to an interfered ECG. (J Med Life Sci 2010:7:66—

69)
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Im X[k
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A7 22 A5 dlA(decibel, dB) H9Z e 5
Ak
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Figure 1. The ECG signal taken from a patient during
operation was digitized at a sampling rate of 300 samples
per second. Acquiring data for 8 seconds produces a
signal of 2.401 points.
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Figure 2. The frequency spectrum can be found by taking
the DFT of the interferedECG. and c¢an be displayed cither
on a linear vertical axis. (A). or on a logarithmic scale
(decibels). (B). The frequency axes are expressed as a
fractton of the sampling frequency,
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Development and application of 60 Hz noteh filter to an interfered ECG
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Table 1. The recursive of 60Hz notch filters.

Bandwidth 0.0066 0.033
a0 0,98048368280899 0.90809207022475
al - 0.6059,7224] 39063 - 0.56123176431315
a2 0.98048368280809 0.90800207022475
b1 '0.60579891577265 0.55684862386366
b2 - 0.96079204000000 ~ £.81180100000000

Table 2. The filter kernels of two notch filters.

Bandwidth 0.0068 0.033

¥10] 0,98048368280899 0,90809207022475
yl1l - 0.01159825037953 - 0.05556194465700
¥(21 0.03117426194164 0.13996242709722
‘ 13l 0.03041309519432 0.12304312716432
yld] ‘ - 0.01152782345858 — 0.04510524224262
v15} - 0,03620417967124 - 0.12500332574695
yl6] — 0.01085653936539 - 0.03299144516278
yI7] 0.02820782857935 0.08310658177915
¥[8I - (0.02751909276402 0.07306027711952
ylgl - 0.01043087560421 - 0.02678249142179
y[10] -(0.03275911815132 — 0,07422419951717
vl ]

¥[(24001 0 0

Figure 3. The band-reject (notch) filter is useful for
removing 60 Hz. The frequency response of notch filters
can be found using DFT and be displayed in magnitude
and phase. (A) and (B) are the bandwidth of 0.0086. {C)
and (D) are the bandwidth of 0.033.
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Figure 4. These show the signal after passing through 60
Hz-notch filters, In the time domain, The interfered ECG
is convolved with notch filters resulting in filtered ECG, as
is shown in (A} and (B). The bandwidth of {A) is 0.0066,
while the bandwidth of (B} is 0.033.
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Figure 5. {A) shows the ECG signal using the bandwidth
of 0.0066, while (B} shows the ECG signal using the
bandwidth of 0.033.
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