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Shannon-Nyquist sampling 

Standard acquisition approach 

  

Ɓsampling 

Ɓcompression/coding 

Ɓdecoding 

 

 

 

Å Sampling frequency - at least twice higher than 

the maximal signal frequency (2fmax)  

Å Standard digital data acquisition approach 



Audio, Image, Video Examples 

· Audio signal:  

- sampling frequency 44,1 KHz 

- 16 bits/sample 

 

· Color image:  

-256x256 dimension  

ð 24 bits/pixel 

- 3 color channels 

 

 

 

 

 

 

 

 

ÅVideo:  

- CIF format (352x288) 

-NTSC standard  (25 frame/s) 

-4:4:4 sampling scheme  (24 bits/pixel) 

 

Uncompressed: 

 

86.133 KB/s 

 

 

Uncompressed: 

 

576 KB 

 

 

 

 

Uncompressed: 

 

60.8 Mb/s 

 

 

MPEG 1 ð compression 

ratio 4: 

 

21.53 KB/s 

 

 

JPEG ð quality 30% : 

 

7.72 KB 

 

 

 

 

MPEG 1- common  

bitrate 1.5 Kb/s 

MPEG 4  

28-1024 Kb/s 

 



 

 

 

 

 

 

 

Compressive Sensing / Sampling   

ÅIs it always necessary to sample the signals according to the 

Shannon-Nyquist  criterion ? 

 

ÅIs it possible to apply the compression  during  the acquisition 

process? 

Compressive Sensing:  

Å overcomes constraints  of the traditional sampling theory  

Å applies a concept of compression during the sensing  procedure 

 



CS Applications 

Biomedical 

Appl.  

MRI 

CS promises SMART acquisition and processing 

and SMART ENERGY consumption  

Make entire òpuzzleó having just a few pieces:  

Reconstruct entire information from just few measurements/pixels/data  

Compressive sensing is useful in the 

applications where people used to make a large 

number of measurements  

Standard sampling CS reconstruction 

using 1/6 samples 
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L-statistics based Signal Denoising 
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Sorted samples - Removing the extreme values 

Denoised signal 
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Discarded samples are declared  

as òmissing samplesó on the corresponding 

original positions in non-sorted sequence 

 This corresponds to CS formulation 

After reconstructing òmissing samplesó 

the denoised version of signal is obtained  



Video sequences 

*Video Object 

Tracking  

 

*Velocity 

Estimation  

 

*Video 

Surveillance  


