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Annotation

There are giute conflicting with eachother blood coagulation and blood thinning factors
in every human organism. For the human health is very important this factors to be balanced in
the organism. If this balance was violated for various reasons, it is possible to arise a thrombus or
bleeding. Thrombus formation is promoted by blood clotting, or by slowing down the blood
flow, for example if the reason is the expansion of blood vessels or heart failure.

A thrombus is a blood clot that forms in a vessel and remains there. An embolism is a clot that
travels from the site where it formed to another location in the body. Thrombi or emboli can
lodge in a blood vessel and block the flow of blood in that location depriving tissues of normal
blood flow and oxygen

Thrombosis - is the process of formation blood clots in blood vessels, as a result blood
vessels lumina may be partially or completely stopped up. In clinical practice, the most common
is the thrombosis of the lower extremity.

The deep venous thrombosis occurs mostly in large-sized veins, in most cases in the lower
extremities. Thrombosis causes the pain in a limb and swelling in the right place where a blood
clot ocures. The limb can blushed and it is possible to feel warm when touch. The most common
complication of the DVT (Deep vein thrombosis) is the pulmonary embolism, which means that
the blood clot formed in the leg vein or any part of the clot with the blood stream goes into the
blood vessel of the lung and obliterates it.

Pulmonary embolism features include: shortness of breath, frequency and difficulty of
breathing, chest pain that is getting worse while deep inhalation of fresh air. If the thrombus has
suppressed the large size of the lung vessel it is possible to cause the patient’s death.

DVT can happen to anyone, but there are factors that increase the risk of:

e Surgical intervention or a big trauma;



e Overweight;

e Smoking;

e Taking contraceptives;

e Being motionless for a long time (long flight or car trip);

¢ Blood diseases (blood clot - a congenital or acquired)
Complex biological systems pose many challenges to researchers, including, inter alia, choice of
computational model, with its consequences for simulation and analysis; methods of
manipulating the system exogenously (control); and model validation. I attempt to address these
issues for human blood clotting. By treating the system as comprising interacting discrete and
continuous aspects, i.e. as hybrid, the entire coagulation cascade may be simulated: Blood
proteins, elemental ions, and other state elements are modeled either as real-valued
concentrations or as binary variables (present/absent); interactions are rendered either as ODEs
(per their chemical equations) or as discrete events. Techniques from nonlinear control theory
are then used to devise drug therapies for diseased patients. Finally, the model is used to warp
variations in the input parameters rate constants and initial conditions into an output space
where pathologies and healthy clotting are cleanly separated by a semi-supervised clustering
analysis. This serves to validate the model as well as to summarize efficiently the predicted
clinical consequences of individual variations.

Neural networks are used in many medical issues. Neural networks are very useful in the
diagnosis of diseases and the establishment of assistance. The main task of the Medical Sciences
is a prevention and diagnose the diseases. We will focus on the second issue.

Artificial Neural Network is one of the partitions of the genetic algorithms which is directed
towards to modeling simulation of the artificial network of the human brain. Brain consists from
lots of (1011) specific cells — neurons. They are composed of cells (soma) with spikes of it -
dendrites and axons. These two spikes are the receivers and transmitters of the synaptic charges.
Dendrites receive and the long axons of the neuron bring to other neurons or cells via its
dendrites (or directly to the soma). So the typical synapse looks like this: brain can be considered

as a multilayer cyclic structure of these neurons where impulses received from the irritants of



outer space (Incoming layer) transmitted to the cerebral cortex (the intermediate layer), they are
under process and then operating result returns to outer space ("solution" layer).

Artificial Neural Network is modeling the brain that combines artificial neurons. Such a model
can receive information from the outside, Process it and output the results. As it shown on fig. 1,
neuron may have lots of information receivers (dendrites) and one output point (axons). Also by
the mathematically literate the neural network performs several incoming signal into a non-
linear output signal in the artificial neuron.

The goal of the Genetic Algorithms invention was the imitation some natural evolution
processes, monitor and manage them. The creator of the Genetic Algorithms, its father, is John
Holland. He started his inventions in the early 1970s.

GA are adapted heuristic search algorithms based on natural selection and genetics of
evolutionary ideas. They represent an intelligent exploitation of a random search optimization
to solving problems. Basic techniques of genetic algorithms simulates the processes of evolution
for natural systems, especially those principles that Charles Darwin first laid the foundation for
and called "natural selection" principles. This is similar to the real world, the strong dominate
the weak.

Why the Genetic Algorithms (GA)?

This is much better than the conventional artificial intelligence. Unlike the old artificial
intelligence, genetic algorithms do not fall (don’t collapse) if the input values change slightly, or
there will be reasonable (small) Noise (mathematically concerns / changes). Also, while
searching in the large, multimodal spaces or in case of n-dimensional surface Genetic
Algorithms have a significant advantage than optimized techniques (linear programming, the
depth of the search, the width of the search)

Despite the advantages, it should be noted that the solution by genetic algorithms is not always
accurate.

It is clear that right and correct diagnose the diseases can contribute to avoid them in the future,

so the most effective is the using modern computer technology.



With the using Artificial Neural Networks and various computer applications it is possible to
achieve the goal and create a system that will be able find the desired results with high accuracy
rate easily. We are carrying out a research on the neural networks in order to help create a
unified system of using such systems and smartphones as well, so that with the new devices for

diagnose will be able to help medical specialists working in the field.



