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Appropriate Choice of Window Function for Noise Reduction
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ABSTRACT

This paper shows a performance estimation of windowing a single tone with added Gaussian
noise and uniform noise. Signal-to-noise ratio can be determined by the ratio of the output
noisy signal variance to the input noisy signal variance of a window. Standard deviation of
noise is reduced by windowing. Signal-to-noise ratio of the noisy signal is reduced by the
windowing operation. Thus, performance of window function can be determined by this filtering
operation that improved the signal-to-noise ratio.
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Table 1 Signal-to—Noise Ratic between Signal and Gaussian Noise for Normalized Frequency (dB)

Normalized
Freq.| 005 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45
Window
Raw signal 379420 | 37.9832 | 37.9435 | 37.9829 | 37.9442 | 37.9832 | 37.9440 | 37.9829 | 37.9441
Hanning 3877805 | 38.7805 | 38.7806 | 38.7805 | 38.7805 | 38.7805 | 38.7806 | 38.7806 | 38.7805
Hamming 387396 | 38.7403 | 38.7397 | 38.7403 | 38.7397 | 38.7403 | 38.7397 | 38.7403 | 38.7397
Blackman-Harris 383554 | 38.3554 | 383554 | 383554 | 38.3554 | 383554 | 383554 | 383554 | 38.35%4
Table 2 Signal~to-Noise Ratio between Signal and Uniform Noise for Normalized Frequency (dB)
Normalized
Freg. 0.05 0.10 0.15 0.20 0.25 0.30 035 0.40 045
Window
Raw signal 63.5368 | 63.5780 | 63.5383 | 63.5777 | 63.5390 | 63.5780 | 63.5388 | 635777 | 63.5389
Hanning 64.1495 | 64.1495 | 64.1495 | 64.1495 | 64.1495 | 64.1495 | 64.1495 | 64.1495 | 64.1495
Hamming 64.0835 | 64.0842 | 64.0835 | 64.0842 | 64.0835 | 64.0842 | 64.0835 | 64.0842 | 64.0835
Blackman~Harris 64.5469 | 64.5469 | 64.5469 | 64.5469 | 64.5469 | 64.5469 | 64.5469 | 64.5469 | 64.5469
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Fig. 1 Gaussian Noise Samples with Window Functions
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Table 3 Signal-to-Noise Ratio between Signal and
Gaussian Noise
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Item 52
=101 3
SNR= £ s | SNR 0g 10 Ui
Type " (dB)
Raw signal 2.3618 17.1886
Hanning Window 2.4579 17.9861
Hamming Window 2.4530 17.9459
Blackman-1 i
ackman-Harris 2.4062 175610
window

Table 4 Signal~to-Noise Ratio between Signal and
Uniform Noise

Item 2
. =101 3
SNR= g) SNR=10log1o 0'3.
Type " (dB)
Raw signal 8.4924 42.7883
Hanning window 87387 43.3551
Hamming window 8.7107 43.2898
Blackman-Harri
aceman-iarns 89140 37505
window
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