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Introduction

New compression methods with loosing of
information:

+ JPEG based methods
+ Wavelet compression

+ Fractal image compression

Fractal image compression — method with
lost of information, that appear 1n 1992.
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Compression method — searching for similar regions
with other size.
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Idea of the method (2)
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Affine transform 1s used for transformation .
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Idea of the method (3)

w;(6) — Iterated Function System (IFS)

¢ Collage Theorem theory tells that using only
coefficients we can get the original image.

¢ Coefficients are saved to file

+ If the size (1n bytes) of coefficients is smaller than
the size of the original image — we have a
compression algorithm

International Conference Graphicon 1999, Moscow, Russia, http://www.graphicon.ru/



Decompression

One iteration:
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Selecting method: Idea

Main idea: Increase quality only in selected areas.

Hi rate compressed
1mage
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Selecting method: Problem
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Quality degradation on the decompression stage
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Selecting method: In short

Original method:
Set of blocks Search for | Begt transforms | Select qtree
A > best pairs > nodes s
Y ol J
New method: Mask image
Search for i el Select gtree Make evaluation
Set of blocks transforms _
A > best pairs > nodes —T>| image & select —>
! best
|
|
|
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Original method

Step 1. Pre-calculation
for (all range blocks) {
dist;; = MaximumDistance;
Rij = Image->CopyBlock(i,j);
}

Step 2. Searching for a best blocks
for (all range blocks) {
for (all domain blocks) {
current= current coordinates;
D=1mage->CopyBlock(current) ;
current_dist=R;;.L2dist (D);
i1f(current_dist < dist;;) {
dist;; = current_dist;
best;; = current;
+
}

Save All Best To Fractal File(best);
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Selected method: Compression

Changes in the algorithm:

Step 2. Searching for a best blocks
for (all range blocks) {

for (all domain blocks) {
current= current coordinates;
D=1mage->CopyBlock(current);
current_dist=R;;.L2dist (D);
Insert(best current, current_dist);
s

ij

+
+
// Prepare evaluation image.
for (all best;;) {

Fill 1n evaluation image block with brightness,
depends on best distance of this block

// Other levels of gtree
for (all best;;) {
for (all transformations in best;;)
select best transformation

+
Save All Best To Fractal File(best);
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Selected method: Decompression

Decompression does not changed
in this approach!
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Original 1mages
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Original method Mask image
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Decompressed 1images
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Original method New method
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Creation of evaluation 1images

Two ways:
1) Faster:

Use block L, distances for average block as
accuracy.

2) Better quality:

Use full image decompression and pixel
differences.
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Evaluation images (distance)

Original mthod New method |
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Evaluation images (differences)

Original method Our method
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Zoomed images
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Results: Quality increasing (1)

PSNR, db
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Image quality increasing for Barbara & Dmc images.
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Results: Quality increasing (2)
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Image quality increasing for Barbara from compression rate
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Results: Block selecting (1)
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Frequency distribution of block number in ordered lists for fast and slow

compression of Barbara image (7 times compression rate)
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Results: Block selecting (2)

Number of blocks

666 100 times rate, slow
XXX 40 times rate, slow
BB 100 times rate, fast
—o— 40 times rate, fast

Frequency distribution of block number in ordered lists for fast and slow

compression of Dmc image (40 & 100 times compression rate)
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Very bad area for compression -- non sharp but important area

40 times old 40 times
compression compression

using areas

Peresl.bmp 320x512 40 times compression Original
491576 bytes using areas
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Florian.bmp 384x608

700472 bytes E ,
65 times compression JPEG
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Example: Color photo dm (1)

Original image (307Kb) Rate 40 times (7.67)
Used 320x320 True Color (24 bits per pixel) image

International Conference Graphicon 1999, Moscow, Russia, http://www.graphicon.ru/

25



Example: Color photo dm (2)

Original image (307Kb) Rate 100 times (3.02Kb)
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Compare with JPEG

JPEG: Rate 100 times (3.06Kb) FIF: Rate 100 times (3.02KDb)
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Conclusion & Future Work

+ We increase 1image quality (without mask!)

+ We increase average compression rate

Future work:
¢ Automatic mask construction

¢ Iterated block selection
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CpaBHEHME C APYTUMHU
anroput™Mamu (1)

AJropurm 3a cyer yero MPOMUCXOAUT CKATHE

RLE 22222221515 15 —TIloapsia niyiwe npera

LZW 2315402 3 15 40 — OnuHaKoBbIE TTOIETIOYKA

Xagpmana 223224322724 —Pa3Had 4yacToTa MOsBJICHUS
[[BETA

Wavelet [ InaBHBIE NIEPEXO/IBI IIBETOB U OTCYTCTBUE PEZKUX
I'PAaHUIL

JPEG OTCyTCTBHE PE3KUX TPAHULI

dpakraababi || log00Ke MEXTy Pr1eMeHTaMi N300payKeHKS
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CpaBHEHME C APYTUMHU
ANropuTMamu (2)

Adaroputm | K-TbI cxaTus Cum- Ha uyro |Ilote-| Pa3s-
MEeTPHUY- |OPMEHTH-| pPH | Mep-
HOCTh poBaH HOCTh
RLE 1/321/2 2/1 1 3-8 bit | Her 1D
LZW 1/1000 1/4 7/5 1.2-3 1-8 bit | Her 1D
Haffman 1/8 2/3 1/1 1-1.5 5-8 bit | Her 1D
JBIG 1.5 ~1 1-bit. Her | 2D
Lossless 2 ~1 24-bit Her | 2D
JPEG greyscale
JPEG 2-20 ~1 24-bits Jla 2D
greyscale
Wavelet 2-200 1.5 24-bits Jla 2D
greyscale
Fractal 2-2000 1000- 24-bits Jla 2D
10000 | greyscale
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