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A Study on the 2-D FIR Digital Filter

using Window Functions

Bon—-Seok Ku

Department of Control & Instrumentation Engineering
Graduate School of Industry

Pukvong National University

Abstract

The use of digital filters in the signal processing field is increasing rapidly with
development of the modern industrial society. Especially ghost cancelling filters and
noise reducers, all of which use digital filters, tend to be used in digital image
processing, digital voice processing and various communication fields.

The digital filters convert analog signals to desired digital ones, and generally
digital filter is classified into [IR (infinite impulse response) filters and FIR (finite
impulse response) filters. Accuracy is one of the advantages of the IIR digital filter
but the calculation is complicated and the phase variation occurs. On the other
hand, the phase lincarity and the easiness of creation are FIR filter's advantages
but one of its disadvantages is a little inaccuracy, compared to the IIR filter.

In the design of the FIR digital filter, the window function is used to alleviate
ripples caused by Gibbs Phenomenon around the cut—-off frequency of the passband.

In this paper, we designed new window functions and compared with existing



Hanning, Hamming and Blackman window functions. And we used peak side-lobe
and transient characteristics as standard of judgement.

A two-dimensional digital filter was designed by using the proposed new window
function, and the LENA image (size: 256x256, gray level: 256) with AWGN

(additive white gaussian noise} was used to analyze characteristics.
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Table 1. Charactenistics of each window.

Hanning : Hamming | Blackman | New 1 New 2
AF [x] | 0.083068 | 0.085616 | 0.138261 | 0.079251 | 0.085560
ps[dBY 44.02375 | 51.32339 | 75.36845 | 52.11227 | 54.62745
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(a) Original image (b) Noisy image (0=20 )

Fig. 16. LENA image.

(a) Lowpass filtering result (b) Difference image

Fig. 17. Result of lowpass filtering using New window function.

(N=48, f.=05 |, Window = New 3)
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(a) Highpass filtering result (b) Difference image

Fig. 18. Result of highpass filtering using New window function.

(N=48, f.=05 |, Window = New 3)

(a) Bandpass filtering result (b) Difference image

Fig. 19. Result of bandpass filtering using New window function.

(N=48, [, =01 | f, =05 |, Window = New 3)

_29_



(a) Bandreject filtering result (b) Difference image

Fig. 20. Result of bandreject filtering using New window function.

(N=48, ;=01 , fy=05 |, Window = New 3)
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