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Abstract

Topicality of the research. E-Medicine (Hedth-Grid) is a new type of
treatment, an example of innovative use of information technologies that are designed
to provide high-quality medical care. E-medicine promotes the use in clinical practice,
diagnosis of a new type (which can be found in violation of the normal processes of
the body) and allows physicians to work together regardless of their geographical
location.

The main aim of the dissertation. This work is devoted to investigate on the
effectiveness of electronic medical techniques wavelet technology, the theory of
dynamical chaos and fractals for processing and compression of biomedical signals
and digital images. In this case, the implementation of the proposed computational
methods and algorithms implemented in the software environment MathCad, since the
solution of problemsin this versatile package is simple, relatively high speed and does
not require knowledge of the high-level language and more accessible to the user.

The main objectives. Execution of this problems include addressing the major
objectives of the study: baseline characteristics and unique properties of discrete
wavelet transforms, fractal image compression, analysis of the geometrical methods of
nonlinear dynamic properties of the bio-medical systems and other computer
technologies for the digital signal and image processing.

The main value of practical and applied aspects.

1. Visualization of images is a prerequisite for medical introscopy. And to link
the medical and engineering aspects of the diagnostic procedures makes it possible to
highlight trends in the field of computer technologies that are more promising and
effective, in the sense of practical implementation. In this regard, analyzed, and
suggested the use of discrete wavelet technology, methods of fracta image
compression and geometric methods for studying the dynamic properties of the bio-
medical systems based on deterministic chaos.

2. Developed computer-based digital processing of biomedical signals and
images, which are implemented in a software environment MathCad. Use this
versatile package be conditioned by ssimplicity of realization algorithms, no need for
knowledge of the high-level language and accessible to users.

3. Investigated the unique properties of discrete wavelet, which consists in the
possibility of obtaining high compression ratios, the selection of details in the image
and filtering of random errors while preserving the characteristics of the original
signal.

4. Experimentally confirmed that as a result of wavelet transform the main
energy source signal, as in the one-and two-dimensional case, contains only 10-15%
transformations, which leads to high compression ratio in terms of good quality
decoded data reconstruction.

5. Determined that the wavelet transform has the unique property of the
localization function (signal) in both time and frequency domain. This led to the use
and implementation of time-frequency representation for the diagnosis of the disease
patients. Analysis of the ECG on the basis of time-frequency wavelet transform has
shown that this structure becomes more visible and apparent, if we use the wavelet
packet best base function.

6. It was found that filtering a noisy signal of nuclear magnetic resonance
(MNR) method, and David Donho Join Jonstone in the wavelet transform has made it
possible to save the recovered signal all the features that are necessary for proper
diagnosis of the patient.
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7. The presence of ischemia on the background of the initial stage of
development of thrombosis, is expressed in lowering the peak-SNR (peak-signal to
noise ratio). With respect to the values of peak-signal to noise ratio resulting from
stenting, it is approaching the value characteristic of a healthy person.

8. Experimentally found that for the analysis of the dynamic system heart
rhythm effectively applied visualization computer techniques based on deterministic
chaos. Geometric nature of these methods and algorithms implemented in the package
MathCad, greatly simplifies the understanding of the dynamic behavior of the system
describing the change in heart rhythm of healthy and sick patients and help physicians
in establishing the correct diagnosis at an early stage of the disease.

9. Experiment showed that the disease causes the restored image peak signal-
to-noise ratio (psnr) - a sharp reduction of, for example. Epidural hemorrhagic
psnr decreased during the 22 dB - 20 dB to - before, when compression factor (c.f.)
Close - 7, therefore disease causes the restored image quality of a sharp decrease. This
reduction of haemorrhage during the more bigger.

10. There are a Mathcad ready modules and functions greatly simplify the
experimental implementation of the proposed methods and algorithms, analysis and
interpretation of results when using them in the process of diagnosing the disease and
the automation of individual steps of this process.

The practical value of the work lies in the fact that it includes the necessary
data, methods and recommendations on the latest computer technology (wavelet -
conversion, fractal image compression methods and determinate chaos theory) the
simple use of the different nature of the visualized medical image processing by
Mathcad software environment. Use of the offered methods of computer technologies
in medicine gives the chance disease diagnosing at an early stage of its development,
that will help physicians with an establishment of the correct diagnosis.

Experimental studies conducted by the specific materials based on the real,
which provided: 1. Acad. A.m. Saradjishvili. Clinical Neurology and Neurosurgery
Institute, 2. Cardio logical clinic, heart, 3. Article 9 of the city hospita in the cardio
logical clinic. All three of us had the establishment of joint scientific research and
cooperation.



