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Introduction

New compression methods may be:
¢  With lost of information

N Without lost of information

Fractal image compression — method with
lost of information, that appear in 1992.
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Compression method — searching for similar regions
with other size.
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Idea of the method (2)

X a b 0 X e
w.x)=w|y|=|c d O|e|ly|+|f
z 0 0 p Z q

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
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Mathematical Background

[min|R = Z(SX a,+o->b,)
i=1

Explicit statement for s and o:
s =[n*(Qab)=(Qa) QX b)ln’ 2ai ~(2.5,)’]
0= {Zn:bi — -Zn:al}/nz

R = {Zn:biz +5 (s n a’ —2(Zn:aibl.)+2ozn:ai)+0(0n2 —ZZn:bl.)}/n2
i=1 i=1 i=1 -1

i=1
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Original method

Step 1. Pre-calculation

for (all domain blocks) {
distjj = MaximumDistance;
Dij = image->CopyBlock(i,]):

Step 2. Searching for a best blocks
for (all domain blocks) {
for (all range blocks) {
current= current coordinates;
R=image->CopyBlock (current) ;
current dist=Bf===EEEsSt (R);
if (current cissisamad st ;) {
GRS, Scurrent dist;
best = current;
}

Save-—CoeTERECEENINENDE ST ) ;
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Hybrid method: Idea

Main idea:

On the last level of qtree fractal affine
transform was changed to Vector
Quantization block.
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Hybrid method: Compression

Changes in the algorithm:

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

current= current coordinates;

R=image->CopyBlock (current) ;

current dist=DiJ.L2dist (R);

I f (current diSERESEEEEEEE; ) {
dist;j; “HEEEent dist;
best = current;

}

Save Coef fEciEISSNDest) ;

}
This code changed to:

R=codebook->CopyBlock (current number);
current dist = D;j.L2 2x2dist (R);
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Hybrid method: Decompression

Changes in the algorithm:

for (all iterations) {
for (all domain blocks) {
imagel->CopyBlock (image2, coordinates) ;

}
imageZ2=imagel;
}

Save Image (imagel) ;

This code changed to:
1if(!block is VQ)
imagel->CopyBlock (image2, coordinates) ;

else
imagel->MakeBlockFromCodebook (number) ;
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Indexing for VQ blocks

C-code for index calculating:

index=((p[0] > p[1])20: 1) |
Bel2] > p[3])20: 2)
((p[0] > p[2])20: 4) |
e ll] > p[3]) 20U
0] > p[3]) 201 GuN
1] > pl[2]) 20558

This code:
o Effective
¢ Simple

¢ Faster then DCT index for original algorithm
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Changes: Quality & Scaling

+ We can compress small contrast images
+ We can scale, but up to 4 times

Compression of special small 4x4 test image:

a4 B oSS

Original, Original Hybrid Scaling: Scaling:
size method method Hybrid, Hybrid,
4x4 pixels 4 times 4 times
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Example: %rayscale lena image

==
Original With rate 4.4 times With rate 10.5 times 2
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Results: Increased Quality (1)

Difference with original image
Original method Hybrid method
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Results: Increased Quality (2)
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Results: Faster compression

500 -
—— Original  —#— Hybrid

400 /*
Time 300
200
100
O \

Compression rate

Compression speed increased up to 2 times
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ﬁResultsf ‘ after decompress}ﬁgn(l)

Image for 2-nd decompression iteration
Original method Hybrid method
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Results: Faster decompression(2)

Quality of image for number of iterations:

40

25 ]

01 23 456 78 9101112131415
— Original alg.
— VQ alg.
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Results: Compact codepack

Histogram of distribution of the affine coefficients

Red line — original method, black — hybrid
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Conclusion

Hybrid method:

¢

¢

¢

Increase compression speed

Increase decompression speed

Increase quality & increase compression
rate (compact codepack)
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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 1998, Moscow, Russia, http://www.graphicon.ru/

21



Example: Color photo dm (2)

Original image (307Kb) Rate 100 times (3.08Kb)
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Compare with JPEG

JPEG: Rate 100 times (3.06Kb) FIF: Rate 100 times (3.08KDb)
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CpaBHEHUE C APYTUMHU
anroputMamu (1)

AJropurm 3a cyer yero MPOUCXOAUT CKATHE

RLE 22222221515 15 —TIloapsa waynpe nBera

LZW 2315402 3 15 40 — OmuHaKoBbIe TOALECIOYKA

Xagdgmana 22322432224 —Pa3Had 4acToTa MOSBJICHUS
BETA

Wavelet [ ImaBHBIE EPEXOBI LIBETOB U OTCYTCTBUE PE3KUX
IPaHn

JPEG OT1cyTCTBHE PE3KMX TPAHUIL]

@Opaxraabhbiii | [ logodue Mex Ty FneMeHTaMu H300paKEHUS
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CpaBHEHME C APYTUMHU
AropuTMami (2)

Adaroputm | K-TblI cxaTus Cum- Ha uyro |Ilore-| Pa3s-
METPpUY- |OPHEHTH-| PH | Mep-
HOCTb poBaH HOCTb
RLE 1/32 1/2 2/1 1 3-8bit | Her | 1D
LZW 1/1000 1/4 7/5 1.2-3 1-8bit | Her | 1D
Xadhdmana| 1/82/31/1 1-1.5 5-8bit | 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 Ila 2D
10000 | greyscale
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1 enneHIIMM pa3BUTHS
aJITOPUTMOB

¢ OpuenTranusa Ha POTOPEATTUCTUYHBIE
M300paKeHUs

¢ HMcrione3oBaHue cxxatus ¢ IMOTEPSIMU

+ Hcrnonp30Banre N30bITOYHOCTH B JIBYX
M3MEPEHUAX

¢ llosBIEHHME CYIIIECTBEHHO
HECUMMETPHUYHBIX aJITOPUTMOB

¢ Y BEIUUYMBAIOMIASICS CTEIICHD CKaTUMA
M300paxeHUMN
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