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Abstract

j Fractal image compression is one of second new generation compression
m niques. The most significant advantages of this method is the high quality of
4. reconslructed Images at reasonable coding rates, rapid decoding, and

mresolution independence” in the sense that encoded images may be decoded at a

. her resolution than the original.

In classical FIC method, a fixed block pattitioning is employed

fmmughaut the image. The proper block size is usually chosen to achieve an
acceptable trade-off between compression ratio and image quality. One ol the
weak aspects of classical fixed size partitioning 15 the difficulty of finding a
unique suitable partitioning block size which can match the local statistical
spatial characteristics of the image regions.

To reduce encoding time while maintaining the image quality. a
hierarchical quadtree scheme was adopted in the current work. The image region
is first partitioned into equal size sguare blocks using the uniformity criterion.
then each block may be further partitioned into four smaller square blocks. The
partitioning process may proceed further vn the sub-blocks until the unitormity
criterion is satisfied, thesc partitioned blocke are called “Range Blocks™. they
are non-overlapping blocks.

Smaller copy of the original (range) image, whose size is quarter the
size of range image. is produced by taking the average of cvery four (2> 2)
adjacent pixels in the range. the small copy is called the "Domain Image”. From
the domain, a list of overlapping hlocks can be constructed to lform a “Domain
Pool™. All range blocks are matched against the domain blocks taking mto
consideration zll possible arientations of the range blocks. We adjust the gray
scale values by applving the intensity shift and contrast scaling to make the
domain and range blocks look similar. The matching criteria between the range-
domain blocks will be the least mean square error between the two blocks. The
position of the best domain, its orientation, the required contrast scaling, and the
intensity shift are the transformation parameters which have been recorded for
each range block as parts of the compression codes for IFS. The decoding
process is typically done by iteratively applying the transformations starting
with any initial image. The iteration should procesd until the attractor is
achieved. This scheme is called the full search matching. Such a greedy scheme
will cause a high computation load.
A new mathematical modeling for reducing the encoding complexity of
FIC is still required. In the current work, three new searching schemes based on
the complex moments for FIC are designed and implemented. They are praposed
for reducing the searching complexity of adaptive quadtree partitioning FIC. The
j-'alues of CM's are needed to be computed one time only for the whole domain
Image. The results will be arranged in a matrix. This matrix is used for matching
between range and domain blocks. This process effectively reduces the encoding
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omplex moments are v
hing scheme. The
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time. In general ¢
the core idea of the matc
fulfilled only when the coordinates are

coordinates of the doma

[-1,1]
Some tests are performed on certain standard 1m
that the suggested adaptive methads significantly reduce

FIC while preserving the quality with respect
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encoding time of the
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