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Compression coding
• Let us have a stochastic process with spectral 

density function:
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• Calculate the prediction gain and the number of 
spare-able binary digits by KL transformation!
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• Calculate the # of binary digits spared by sub-
band coding, when using 2 sub-bands only!
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Karhunen Loeve transformation

• Let us have a stochastic process with spectral 
density function:

• The correlation function of this process:
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• The # of necessary binary symbols

• The rows of this matrix consist of shifted 
samples of correlation function

The second term shows how many
digits can be spared.
Calculating λi eigenvalues of Rξ,
we should construct it:
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• For example K=4 (# of block elements)

• Transformed blocks’ correlation matrix
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• Calculating when the # of elements in blocks is 4

• Next slide shows the result for longer blocks

( )

( )
116.0

852.
1

2
1

527.
4

2
1

67.1*22.1*782.*331.
)67.122.1782.331(.

2
1

2
1

4
1

4
11

4
1

4
1

1

1

1

=⋅=
⋅

⋅=

=
+++

⋅=

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅

∏

∑

=

=

ldld

ldld
KK

i
i

K

i
iK

λ

λ



10

0 20 40 60 80 100 120 140
0

0.05

0.1

0.15

0.2

0.25

K

KL transformation vs prediction gain for lin. decr. spectr



11

• Prediction coding of decreasing spectrum:
• Optimal weighting coefficients are the solution of 

the set of equations:

• Or using a shorter notation:
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• Prediction error when using optimal coefficients:

• Prediction gain:
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• Compression in the case of “dominant” spectrum
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• Sub-band coding
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• KL transformation of signal with dominant spectr.

• Ex.: K=4; k=1000; b=0.1*B
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• Calculating when the # of elements in blocks is 4

• Next slide shows the result for longer blocks
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