


Introd

Image compression Is a trade-off between
achieving the optimal rate and the
resultant quality.

Propose a design (unimplemented) for a
fractal still iImage compressor based on
an affine video compression system.




s ile “classical” fractal transtorm

s Rate-distortion theory and Lagrangian
Costing

— Optimal codeneok generation

e Quad-tree partitioning

» De-blocking technique“(Euzzy: Bixels)







shlimage Is partitioned Into (square)
demain blocks

e [0 each demain assoclate:
— a range block el twice the:size
— an additive (brightness) adjustment g

— a multiplicative (contrast)radjustment o

— A dihedral symmetry operation




Sirmnplif]

s Wil assume:

o IS eld to be constant (= 3/4)
— all that Is requilread fierr cenvergence isi [p| < 1

— can assume that range Screen; Is computead
once

e The identity symmetry.




shSEt all pixels tora known initial state
(SUciapas neuitral gray)

s |[lerate:

— Replace domain pixels; oy range: pixels
o downsamplead spatialiy 1oy 2
e multiplied by p
e added to g (g varies DieckIBYIBIGEK)







st AShong as |p| < 1 for all blocks, the
AlPeVe procedure converges to a fixed
polnt

o Distance froma transtermed range hlock
to the correspondingl bleck In the exiginal
IS the “collage error*




siCollage error Is not the same as final
@Eecompressed error

o [HIgh' correlation

e The measure under our direct conitrol







2 \Worse

Better 2




e Choose a fixed distortion metric such as
SSE (sum of squared errors)

o Pick domain bleck and @ to minimize tais
metric




shEVerything to date has been solely
geemetric

o Encoding method completely
Independent of cost oif Sending
description




s Chieose range block from a discrete set of
canadidates

— wsually lecally’ determinead areund bleck

— Chooese q from a fixed set of Intensity,
displacements (Usually, -255 10’ 255)

» Classically, representations requires -1og.f
bits where f Is the proaBility,
(normalized frequency)




ssChicose a positive | =0

o Pick candidate which optimizes cost: C =
D+ R

— C = cost
— D = distortion

— R = rate




Slope -lameda




s Clicular (rate determines probability
getermines rate)

Set prebability distribution te Uniform

Compute optimalicodes via fermuia
Observe probabilities

Iterate with new probabilities




s Pleblem does not depend on simplifying
asstimptions albove

o |n presence of costing, adding
parameters always ImpreVves conpression
(while increasing complexity)




siCalculation Is dependent on lambda

== Selution IS tor use a typical lamihda

» Calculations can converge to a local
minimum

— Simulated Annealing

e Use simplified variables stichras x and y
displacement




siKEéep track ofi expected values rather
tlian tracking a discrete histegram







Partial

sHljopeach block assign a decomposition
taken.from one of 16 possibilities

o Shape determines how many child blocks
with respect to this parent
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sHINoI basic approaches:
—jopdown

— Bottem-up

o The latter Is optinal




sNASSIgN a cost-optimall code to each
smallest subblock

o EQIF each group of feur guadirants decide
on optimal shape (possibly merging
subblocks)




shliifdistortion IS SSE (Sum sguared errors)
thercalculation can be done Independent
Of @ By change oif varianles.

o By making range adaless the outer loop,
one can optimize shape for each choice
of range block.







lastead ofi pasting range block, add It

Range Is multiplied by a 3x3' mask

By adding copies: off mask, can obtain
mask for any blecksize

Generalization of Overlapped Block
Motion Compensation (@BNMC) tsed n
H.263 (video standard)










plicable at allllength scales

s [Deplocking explicitly calculated 1n

distortion measure







shlfAgrangian costing cleanly makes
@Eecisions between coding methods

o |Viajor advantage Is guarantee of a point
on convex hullfof R-D curve

e Disadvantage Is Uncertaity of exact rate
(can be approachedviteratively)




ss@ptimization all based on collage error

shlocal activity measuie can be hanadied by

changing lambaa locally




shlimplement a fractal compressor
aceording to design outlined

s EValuate versus existing fractal
COMPressors
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