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Overview of Lecture 

• DT filtering of CT signals (review)

– Illustration 

– Examples

• The need to change sampling rates

– Decimation

– Interpolation

– Non-Integer Rate Change

• Over-sampling to ease filtering
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DT Filtering of CT Signals (III)

• If the input is bandlimited such that 

and                       then the overall input and 
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2 / T  2N ,

Yr ( j)  H(e
jT

)Xc( j)

LTI

System

Ideal

D-to-C

Ideal

C-to-D

xc(t) x[n] y[n] yr(t)

Y(e
jT

)X(e
jT

)Xc( j) Yr ( j)

Yr ( j)  Hr ( j)H(e
jT

)
1

T
Xc( j( ks ))

k





Xc( j)  0   for   N

 Heff ( j)Xc ( j)

ECE4270 Spring 2016

Example
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Another Example

• Difference equation:

• Frequency response:

• Overall frequency response
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Sampling Rate Conversion
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Decimation - I
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Decimation - II
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Decimation - III
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Decimation - IV
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No prefiltering
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Decimation - V
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Interpolation - I
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Interpolation - II
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Interpolation - III
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Sampling at Ns  2
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Interpolation - IV
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Non-Integer Rate Change - I
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Non-Integer Rate Change - II

Sampling at Ns  2
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Non-Integer Rate Change - III
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Anti-Alias Pre-filtering

• What is the overall effective frequency response?
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Oversampling Eases Filtering - I

  Xa( j)  0  for   MN
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Oversampling Eases Filtering - II 
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Oversampling Eases Filtering - III 


