EECS 225B Mhaltidnrensional Sighal Processing

DPCM (Datferential Pulse Code Modulation) \
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EECS 225B Mhaltidnrensional Sighal Processing

/ K-L Transtorm \
o “Best” hnear transform.

— All transform coefficients are completely uncorrelated

— “Best” compaction properties. On average, the first M
coefficients have more energy than any other transform.

 What s KL.?
— Assume 1mages are samples of a stationary R.P.

— Covanance function:

Kf(”l M5k, ) = E[(x(ﬂlnﬂz )_E(Hn”z ))(x("fl 4 )_ f(glnfz ))]
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/ K-L Transform \
— Eigenvectors: A

A-1 AN-1

)L(kl:-kz )A(”l:-”z':-knk ) ZZK (”1:-”2:-51:-3 ) (Elnfz;knkz)
W-1N-1 L
- Fk(kpk ) Z]Zf(”n”z)A(fl:fz;knkz)
« Agsuming a first order Markov model for p, one can show:
- p—1
— KLT — DCT
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EECS 225B Mhaltidnrensional Sighal Processing

-/ 1-D DCT \

x(n) — N ponts
¢ y(n)=x(n)+ x(ZN-1-n)
* Y(k)=2N-poimnt DFT {v(n)}
« CK)== W, "7(k) 0<K<N-1

0 otherwise

_
— 207
aw =€

C. (k)= DCT{x}
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EECS 225B Mhaltidnrensional Sighal Processing

/ ffiveise 1<-DDET \
 Step 1 i

w.., C (k) 0<k<N-1
Yik)=1o k=N
W, AC_ (2N -k) N+1<k <2N-1

 Step2 y(n)=2N-pomnt IDFT {Y(k)}
+ Step3 {y(ﬂ) 0<n<N-1
x{n)=

0 otherwise

N /
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/ Inverse 1-D DCT
LT DLT 1T/
AV A
/ / Runlm?ngth
7 / /r/ coding
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/ Zonal Coding \
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EECS 225B Mhaltidnrensional Sighal Processing

/ Zonal Coding
« Agsume N sgcalarsf 1 <1< N

« Assume f 1s quantized to L, reconstruction levels
» Total of B bits are used

« All f have some pdf but different variances o}

\ Jayant and Noll
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