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FRACTAL COMPRESSION ALGORITHMS IN CONTEXT OF
MEDICAL IMAGES PROCESSION

The topicality of medical images’ procession was covered. There was

ered one of the most essential problems of telemedicine furthering,

consid
_ storage and transmission of graphics. Possible methods

development and applying

of images’ procession were discussed. The modifications of compression algorithm,
n and quite small

that provided high compression efficiency of informatio

decompression error values, were analyzed.

are widely used in different fields both in casual life either in narrow

all grayscale ones. It is necessary to

Images

terms of science. Medical images are almost

notice that only the part of whole image is worth analyzing. There is a need for huge

volumes of memory to store and qualitative process the high quality images. As a

result some difficulties of real-time processing occur. According to medical images

some characteristics of the algorithm can be named: compress ratio is high, compress

but decompress one seeks to minimize, output error is minimal.
s treatments and methods those

time vary,

The object of the paper is analysis of exist

provides quite low error after decompress to allow next assay, high compress ratio,

short time for decompression.

It is necessary to discuss the milestones of basic fractal algorithm. It implies a

1 domains and ranks. After this step domains are sorted out

he size of rank and

partition of origin image o
for each rank (the domain is compressed in each orientation to t

the best values of coefficients of process using the method of least squares.

Due to process and usage specificity of medical images the rule “once to

compress and ofttimes decompress” can be named. In this connection the method

offered by Vatolin is fully applicable [1]. The author supposes to allocate significant

areas of an image, to use different compression ratio depending on characteristics of

image’s parts. The half automatic systems are used to choose the areas. A domain is

5



KOHLCHTPALWK a30BbIX KOMIIOHEHT W MBUIM B PYAHMYHOH aTrMocdepe yrombHprx

waxt / A.B. Boua, A.A. 3opu, B.JI. Kopenes, M.I'. XnamoB. — J[oHemux: I'BV3

«dorHTY», 2012. — 260 c.

2. Tlpubopsl waxTHble rasoaHamuTHYeckue. OOmMe TPeGOBaHUS, METOxHI
ucnbitanust: JICTY T'OCT 24032:2009. — [[eiictByrommii ot 2009-02-01]. — K.
Hepxcnoxuscranaapt, 2009. — 24 c.

3. Har. 91795 C2. VYkpaima, MIIK G 01 N 21/35. Cnoci6 BuMiproBanHsy
KOHLICHTpallii MeTaHy B pyaHuMKoBiii atmocdepi / O.B. Boeua, A.A. 3opi, B.JI.
KopeneB, M.I'. XnamoB; JlepxaBHuH BHIIMH HaBYaibHUN 3aKian «JlOHembKiit
HalllOHAIbHUH TexHiUHMH yHiBepcuteT» (Ykpaina). — Nea200906379; saspo.
19.06.2009; omy6:1. Brosi. Ne 8 Bix 25.08.2010.

4. Ilar. 92564 C2. Vkpaina, MIIK G 01 N 21/35. IIpucTpiii ayist BAMiprOBaHHs
KOHLICHTpauii MeTaHy B pyaHWYHiii arMocgepi / O.B. Bosua, A.A. 3opi, B.]I.
Kopene, M.I'. XnmamoB; JlepxaBHHH BHIUMH HaBYAIBHHN 3aKnan «JlOHeLbKiil
HalllOHATbHMI TexHiYHMA yHiBepcurer» (Vkpaina). — Ne a200909360; 3aseiL.

11.09.2009; omy6a. broa. Ne 21 Bix 10.11.2010.

Zolotukhina O.

Institute of Informatics and Artificial Intelligence
Donetsk National Technical University

Donetsk

DESIGN FEATURES OF VIRTUAL LABORATORIES
INTRODUCTION
The computer information technology is widely used in the modern educational
processes. The systems that allow to organize a workshop on the subjects hold a
special place in this segment. The Virtual Laboratory can be viewed as a means to
ensure modeling processes, objects and phenomena, considered in practical and
laboratory studies [1-4].

In most scientific and engineering disciplines conventional laboratory partly or

completely can be replaced by their virtual counterparts. In this case, the realism of
100

the processes is achieved by the use of graphic interface, whose main components are
models of real objects. The main emphasis in the design of virtual laboratories is
usually made on trying to make it look like a real laboratory. The examples of such
laboratories can be a Universal Virtual Laboratory (UVL, a realistic, real-time,
electrical engineering virtual laboratory) [5], a virtual chemistry laboratory for school
children (a tool for conducting virtual chemistry experiments, solving problems and
verifying learning material) [6] and many others. They also have been attempts to
generalize the characteristics of virtual laboratories and create the ontology for a
general virtual laboratory for further use of research results in the design and
development of new virtual labs, and their integration into existing learning
environments such as Moodle [7].

Most of the existing virtual laboratories are widely varied both in structure and
in the methods of interaction with the user. In view of the heterogeneity and
complexity of content and the logical links between elements of the virtual laboratory
it can be classified into classes of complex systems. The problems that arise in the
development of specific virtual laboratories, as a rule, reflect the complexity of the
classic software development in general. Specialists of software development are not
experts in the object domain for which virtual laboratory are developing. In turn,
domain experts may have difficulty in the system requirements formulation.
Insufficient attention to the stage of system design, mismatch of goals and objectives
of users can lead to cost overruns, delaying deadlines and even complete failure of
the project [8].

This paper analyzes the impact of the methods of representing, storing,
transmitting and processing virtual lab data and architecture of the project to
complexity of the system. The proposed data classification (such as direct content and
results of educational activity) allows to estimate the complexity of the project in
general, and the choice of the appropriate architecture is to specify the time and cost

estimates.
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1. THE CONTENT OF A VIRTUAL LABORATORY

The content of virtual laboratories strongly depends not only from the domain

of the laboratory to be developed, but also from the methods and methodologies of:

educational process that uses concrete teacher.

According to the method of presentation the content of virtual laboratory can
be divided into text, graphics and multimedia objects (video, animation, etc.). In
terms of this classification, the developer must define the formats and technologies of
data with regard to the manner of their display (file types, database structure).
Replacement of one way of presenting to another must be strictly regulated because it
can lead to additional costs including the expansion of the development team, for
example, the replacement of textual information to a multimedia presentation requires
the involvement of painters, animators, etc.

According to the degree of variability the content elements can be divided into
the following groups:

—static elements: the appearance of these elements does not change, no matter
which actions the user performed (for example, tooltip text, scheme of the
experiment, the demo video or animation, the image of the object, etc.);

—dynamic elements: the appearance of these elements can change, depending
on what actions the user performed in the system (for example, the image of the
liquid level in the container, the state of the switch, etc.).

The use of static rather than dynamic elements can sometimes significantly
reduce the time and cost of development. However, sometimes this approach can lead
to the need for a separate screen layouts for each page of the system. Therefore, the
virtual laboratories with complex scenarios appropriate to share the page layouts into
independent layers containing elements of various kinds. This separation will allow
further improvement of the system by transforming static layers to dynamic without
modifying the existing layers.

According to the method of forming the content elements can be divided into
the following groups:

—elements that are selected from a database (e.g., base of tasks variants, the
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base images, etc.);

—elements, that are generated in accordance with some regularity or model
(e.g., the raw data of the task generated by a some formal grammar or numerical
series generated by a some distribution law, the object or process, generated on its

mathematical model).
The database elements preferably use in two cases. The first is where the

objects are too difficult or impossible to generate automatically (for example, there is
no pattern generation). The second is when the cost of creating a database of elements
less than the software development for generating elements. However, automatic or
automated generation of the elements is the part of the program code (usually, a built-
in algorithms), so changing the method of forming an element entails the project
modernization.

2. THE DATA OF USERS’ ACTIVITY RESULTS

Users of the virtual laboratory are students, teachers and system administrators.
Items of lab system administration and exchange with the system data to necessary
for the educational process (setting parameters, modes, etc.), are outside the scope of
this paper, because it strongly depends on the system specific implementation. Data
streams that are of interest, primarily associated with data exchange between teacher
and students as a teacher must have access to the results of student’s activities.

Virtual Lab can act as a mediator and can process the students’ study results
automatically. At the same time the teacher gets the final data results and should not
further check the solution of any tasks.

Another option involves the partial or complete handling the data of activity by
the teacher. The functions of the system are reduced to logging activities of the
students, and organizing such a buffer for data exchange between a teacher and a
student.

3. ARCHITECTURE OF A VIRTUAL LABORATORY

Virtual labs can have different architectures. The main elements that influence

the choice of architecture are: an object of study, technology to access to the object

and methods of control (processing) of learning outcomes (Fig. 1).
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Object to study

Technology to access

Fig.1 — Elements of virtual laboratory architecture

As the object of study it can be a real system (a system can be interpreted as a
device, mechanism, etc., as well as some objects to study their behavior or
properties).

Real systems can be partly or completely replaced by the virtual models. On
the one hand, it can significantly reduce the costs of the real lab and increase the
number of lab users by creating individual virtual working places. On the other hand,
the development of the virtual models can be quite a difficult process that can lead to

arise in the cost of the project, and to increase the development time of the system as

a whole.
The advantages of using real models:
— laboratory users can explore objects/processes "live";
- you can use an existing lab fund.

The shortcomings of using real models:

—difficult to integrate real devices/system/objects in a virtual laboratory

environment;
—high cost of experimentation;

—high cost of experimental errors, including errors, that lead to the human
victims (e.g., chemical experiments, surgery, etc.);
—difficult to organize simultaneous access of all students to the equipment or

objects of studies (for each student during the laboratory training should be organized

individual workplace);

- difficult and/or uncomfortable to change the parameters of objects/processes;

—in some cases, there are limited opportunities to repeat the experiment (e.g.,

repeat the chemical experiment).

The implementation of the system as a local application or by using network
technologies largely depends on the educational process method in a particular
school. Often, virtual lab is developed in several versions (network and boxed),
which allows to cover the different user audiences.

The method of processing the results of training depends on the data generated
by students in the learning process. Most of the results of training activities can be
processed automatically, without a significant complication of the system
functionality. However, if treatment is a complicated process, which relates to
artificial intelligence (e.g., semantic analysis of text) then the developers need to
exclude the monitoring validation of the tasks from the system functions.

The reduced classification can be used for a rough estimate of the cost, timing
and risks of the project. Analysis of the content and methods of presenting the results
of learning activities allow the project manager not only to assess the amount of
work, but also to determine the composition of the team to substantiate the
involvement of various specialists. Regarding the choice of system architecture, the
complete "virtualization" of the system is not always realizable, also sometimes
impractical. In choosing some architecture, the developer must conduct a
comprehensive analysis of the factors that can affect the characteristics of the project,
and choose the option, that allows the user to realize maximum goals in the current

version.
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