EECS 225B Mhaltidnrensional Sighal Processing

/ Fractal Compression \
+ B

asic Idea: fixed point transform.
« X, 18 a fixed point representation for f1f £f{3{ ) = X,.

* Transform: ax+b — f
* Fixed pomnt: X,=aX,+b
X,(l1-a)=b
XEI = i
1 -a
Idea: instead of transmitting X, transmit a and b.
* Then iterate: Xeh=aX®+Db

* Asn-— e X — X,

Qle can show thig converges regardless of the maitial guey

e [-- . Uhndrrereity of Calitomnia, Berieleyr Lechmre 22.1
! 'J, | Awideh Fabdhor
it Fall 1998




EECS 225B Mhaltidnrensional Sighal Processing

/ Image Compression \

« Image [ = array of numbers

« Find a function f such that f{I) =1 = 1 1s a fixed point
representation for
« Approach: Divide the image into a domain block and a range
block
— Divide image into an M x M “Range block”

— For each range block find another 2M x 2M domain block
from the same image such that for some transform f, we

get 1(D) =R,
« Ref: Jacquin

N /

e [-- . Uhndrrereity of Calitomnia, Berieleyr Lechme 222
'J, | Awideh Fabdhor
it Fall 1998




EECS 225B Mhaltidnrensional Sighal Processing

/ Image Compression \
N:

« (Given an f, and an N range block, for each f_ k=1, ...,

r=Ux

i=rli)

FA
* Collage Theorem: Guarantees covergance to [ using any
arbitrary mitial guess for the image.

N /
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EECS 225B

Mbattidmrercional Sigpal Processing

/ Vector Quantization
. 512

™~

Code Book 1 Codes
B, 1
B, 2 512
B, 19 19 B,
B, 52 52 B,
‘m 200 /
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EECS 225B Mhaltidnrensional Sighal Processing

/ Vector Quantization \
+ Let fdenote an N dimensional vector consisting of N real

valued, continuous amplitude scalars.

« Map Finto I, possible N dimensional reconstruction vectors T

for1 <1< L

* (height)

\@vantage of VQ: removes linear dependency of R.V.g /
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EECS 225B Mhaltidnrensional Sighal Processing

Codebook Design
« L =09cells, C,=1"cell

* Asgsumer,® r,®, .. . 1r,®
* Classify M tramning vectors into L clusters

* Recompute r, based on classification of previous step
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EECS 225B Mhaltidnrensional Sighal Processing

/ Complexity Design \
e N =

= number of traiming vectors

« L =number of codewords = 2

« N = dimension of vectors

« R =hbats/scalar

* There are MLN operations (adds and mults) per iteration.
— N=10,R=2, M = 10L = 100 trillion operations

» Note that there are l'jiff = bits/scalar

« Complexity at the receiver:

— LN operations per vector = 10 million operations in thig
example

N /
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