Course 18.327 and 1.130
Wavelets and Filter Banks

Sampling rate change operations:
upsampling and downsampling;
fractional sampling; interpolation
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As a matrix operation:




Upsampling

Definition:
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As a matrix operation:
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Downsampling
Downsampling by 2
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Downsampling by M
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Upsampling
Upsampling by 2
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Upsampling by L
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Downsampling
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Upsampling
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Interpolation
Use lowpass filter after upsampling
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Fractional Sampling
Consider
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Matlab Example 1

Basic filters, upsampling and
downsampling.




Lowpass filter

Frequency response of Haar lowpass filter: [1/2 1/2]
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Highpass filter

Frequency response of Haar highpass filter [1/2 -1/2]

Fourier transform magnitude
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Linear interpolating lowpass
filter

Frequency response of lowpass filter [1/2 1 1/2]
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Fourier transform magnitude
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Upsampling

Fourier transform of [1/2 0 1/2 0]
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Downsampling

Fourier transform of x=[-1091690-1]/16
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Downsampling

Fourier transform of [-1 99 -1] /16
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Downsampling

[X(w/2) + X(w/2+m)}/2
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