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Conversion to Vector Channels
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Vector Channel R S N 
 

     R t S t N t Waveform Channel: Use GSOP to find K orthonormal basis 
functions ߶ଵ ݐ , ߶ଶ ݐ , … , ߶௄ ݐ
for the space spanned by 
ଵݏ ݐ , ଶݏ ݐ , … , ெݏ ݐ .

This gives vector representations for the 
waveforms ݏଵ ݐ , ଶݏ ݐ , … , ெݏ ݐ :	
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Prior Probabilities: 
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Note that ௝ܵ
௜ ,	the jth component of the ⇀ܵ vector, 

comes from the inner-product:

In which case, the corresponding noise vector ⇀ܰ is 
computed in the same way: the j component is given by

   ,j jR r t t

The received vector  ⇀ܴ is computed in the same way:
the j component is given by

     ,i
j jS S t t

   ,j jN N t t

which can be visualized in the form of 
signal constellation 

For additive white Gaussian noise (AWGN) process N(t), 
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