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ABSTRACT

This research deals with the theoretical and practical aspects
for the transform compression of monochrome images.

The theory of digltal image representation, transformation and
processing has been introduced. A comparison between the
different transforms has shown that the sequency ordered Wwalsh-
Hadamard transform (SO-WHT) provides the best compromlise between
the computatlon complexlity and the mean sqQuare codling error.

A study of different software algorithms of SO-WHT has shown
that the Fast Fourler-Hadamard Transform (FFHT) with Gray codlng
and bit reversal provides the utmost speed effliclency. A study of
the transform domain quantization and coding has shown that block
coding using nonuniform Max gquantizer gives the best image
reconstruction compared to other compression strategies.

A practical microprocessor based digital communication system
has been designed and implemented for the digitization,
processing, transmission, reception and reconstruction of
composite video still images digitized with 7 bits per pixel. It
consists of two main boards fabricated using PCB technology with
CAD design in addition to a digital RS 232 serial channel. It can
be connected to the R5 232 port of any computer for image storage
or retrjeval. It operates in three modes: the basic PCM mode,
the SO-WHT transparent mode and the compressed block coding mode.
A block quantizer has been designed and optimized for the system
based on the statistical measurements of 5 natural images. A
triangular probability model has been suggested for the
quantization of the first coefficlent and a Gaussian model has
been used for the other coefficients. Quantization was performed
using a binary search algorithm. A packing algorlthm was deslgned
to adapt variable word length block codes to the RS 232 channel.

The reconstructed Images have been compared to the original
analog images and PCM images at 3 different bilt rates: 1.7, 2
and 2.25 bits per pixel. It has been shown that 2 bits per plxel
provides the best compromise between the lmage degradatlon and
the compression factor in addltion to a good plcture quality. The
effect of nolse on both PCM and compressed lmages has been tested
using a supplementary nolse simulator. A sample of nolsy Images
were shown under different signal to nolse ratlos and dlfferent
nolse effects.

The varlance medeling in the transform domaln has been carrled
out based on practlical data. An exponentlal n-power law varlance
model with independent row and column welghting parameters has
been suggested. It has been shown that a 0.3 law offers the best
modeling formula and that the process exhlbits more wvertical
correlation, which agrees with the mostly applicable conventions.
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