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A new fourth-order of Hamming window design used for
FIR filter
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(Faculty of Electricial and Control Engineering, Liaoning Technology University, Huludao,
Liaoning 125105, China)

Abstract: The article put forward a new improved fourth-order Hamming window design based on
fourth-order homogeneous linear theory. It was a linear combination of trigonometric function sequence
with the normalization of conditions for linear amplitude to obtain the fourth-order window function with
a new type adjustable parameter, then a new algorithm to modify the design precision of the filter was
obtained for meeting the requirement of stringent filter conditions. Finally, a comparison analysis and
calculation for this design using Matlab software proved the value of the new fourth-order Hamming
window design.
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Fig. 1 Comparison of amplitude attenuation characteristics of traditional and the new one
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a-Design of Hamming window; b-Attenuation characteristics of Hamming window; c-New type design of Hamming window;

d-Amplitude frequency characteristics of new type Hamming window
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Fig. 2 Amplitude responses of ideal low-pass filter with the Hamming window
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a-Actual low-pass filtering; b-Attenuation characteristics; c-Phase frequency characteristics;
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Fig. 3 Amplitude response of ideal low-pass filter with new fourth-order Hamming window
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a-Actual low-pass filtering; b-Attenuation characteristics; c-Phase frequency characteristics;
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Tab. 2 Key technical indicators of window function
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Fig. 4 Filtering effect pictures of new fourth-order of Hamming window and traditional Hamming window
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a-Ariginal ECG signals collected from the human body; b-Filter graph with a new fourth-order Hamming window function FIR;
c-Filter graph with the traditional Hamming window function FIR
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