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                                                          Summary

The Sepsis is one of the most dangerous diseases and its prevention through creation of early diagnostic system is one of the very important tasks of modern medicine.

The elaboration of the intelligent computing techniques with relevant expert system for Sepsis monitoring should be the basement of the sepsis fighting process.

This study investigates the concept of sepsis monitoring system, which is the core issue for new paradigm – development of information technology methods and tools based control systems for modeling and simulation of all processes within human organism. These are possible only by using the intelligent techniques, decision support systems, which can transform large amounts of quantitative data into intelligible classifications. 

Presented expert system is very accelerates the decision making process for all stages of medical care as well as its reliability and complex ability. In connection with sepsis high-risk disease it is necessary to build the two stage diagnostic system: human constitution general monitoring and detailed monitoring and control instruments for process parameters and mechanisms estimation.     

The right of living is the main point among the Human Rights, and health care is first task for whole mankind. Obviously there are the serious achievements in biomedicine as well as health care technologies, however some highly distributed diseases are still the world problem because of their strong influence on duration of human life. Luck of relevant biomedical information, banks of their sufficient dates create many problems, which sometimes finalized with very negative medical results [1].       

To day several biomedicine-oriented expert systems already exist (MYCIN, etc), which with its artificial intelligence very help to practical medicine for diagnostic purposes [2].

Architecture of these systems is based of last achievements in monitoring system design and computer-modeling algorithms for highly distributed networks [3]. 

The human body should be observe as multidimensional, multiplan system with complicate structural hierarchy (atoms, molecules, clusters, tissues, organs, etc.), and at the same time interactive, dynamic machine with homeoretic and task oriented behavior.   

Taking into consideration complication of any biosystem, which is the result of its high number of biostructural elements and their determinated connections, it should be shown

by means of maximal and continuing entropy 

Hmax  = logn    (1)

H = ∑ pi log pi     (2),

where n – is number of the possible conditions of the system; p – is a probability of the system staying in i – condition.

On the other side for the determination of biosystem’s structural and molecular disordering it is possible to use so called absolute organization ability 

O = H max  - H       (3)

Or relatival organization ability: 

R = 1 – H/Hmax        (4).

Following that, determinated biosystem’s organization ability should be considered as human health criterion. Regrettably, because of human organism is not still fully investigated, the mathematical instruments of human body determinated model today is not well studied [4]. For these reasons human organism systematic research is possible only through studies of its organs and other subsystems. The simple general model of human organism is possible to show as a graph, where the tops are so called blocks (organs, their bunches and groups), and energy connections in between them are  graph arcs (Fig. 1).

In generally human organism is a determinated structural biosystem permanently interacting with environment. According to that any input of each block of the human organism model is an output of other block or channel to environment. At the other side

any output of each block is input of another block or output to environment. At the same time every blocks are characterized by relevant functional operator, which determines functional dependence in between the input and output vectors of each block. The maximal and minimal sense of that function created the size of so called functional reserve of the system. 

Environment changes as well as its perturbations, which have any influence on concrete block and relevant functional operators of the biosystem through the block chains are distributing within the graph structure. As result of these processes the significances of the output vectors are changed, which evoke also the significant changes in whole organism sustainability as well as in the parameters of entropy. 
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Fig. 1. Approximated model of organism.
Human organism property to restore its homeostasis e.g. recover its normal physiological conditions in mathematical language means changes in blocks working regimes – their self-rebuilding. In this case in concrete block functional reserve frame the function of the process will be optimized, which also will minimize the system entropy. When the homeostasis cannot restore ness of the normal physiological conditions of the organism the outsource influence would be appeared and it will be realized by the relevant medical care.             

Taking into consideration that any medical help is starting by diagnostics when following to anamnesis e.g. vector of system output condition the organ responsible for pathology should be identify and only after that the organism sustainability can be restoring. It is often necessary the patient condition permanent and intelligence monitoring of medical treatment process, and in this case the medical treatment can be considered as decision making process, where on the base of image recognition method and decease specific knowledge decease identification will be done automatically. For the case of sepsis, high-risk complicate disease the relevant diagnostic system should include two stages:

1. General – systematic monitoring of organism

Investigation of segment of pathology (organs, group of organs, etc), its level and analyses of accompanying deceases.

2. Detail diagnostic of concrete decease

In case of the systematic monitoring the graph model of organism would be shown as 

Y = K f (X,Z)                (5),

Where: X  = (x1,x2,…,xn) is input and Y = (y1,y2,…yn) is output vectors by which an organism is connected with environment;

Z – is perturbation vector of environment, which is responsible for block balance change e.g. destroys of sustainability;

f – is relevant functional operator, which can be described by algebraic, differential or integral equations;

K – is a vector of functional regimes of an organism K = {ki}, I = 1, … N.

and ki – is hyper or hypo coefficient of  i-block’s operation.

N – number of structural blocks of the organism. 

As ideal would be consider the organism equilibrium condition  

Y* = {yj*},  j =1,…m, when all parameters of the process are normal  -  ∏ki = 1.

These coefficients are representing the momentary meanings of the organism relevant blocks conditions, its sustainability, and pathology level. Following that, the main task includes determination of ki coefficient meanings connected with model vector equal to patient real anamnesis. The task is successfully performing by usage of genetic algorithms [5].

Step1. Generation of chromosomes population, where gens are representing by accidental  meanings of graph model elements {ki} coefficient. 

Step 2. Taking into account {ki} coefficient meanings and graph model parameters the model’s output vector Y = {yj}, j = 1,… m; so called fitness function. 

Step 3. Sorting of chromosomes population following fitness function meanings.

Step 4. Comparison of population’s best fitness function (graph model output vector) with the organism’s real condition vector.

Step 5.  In case of existence of ∆ = I Y-Y’I ≠ 0  by usage of crossover, mutation and inversion operators population will be restored and transition to step 2 will be happened.

Step 6. In case of ∆ = 0 algorithm will stop its work.

Results received at the systematic monitoring stage are showing organs functionality level and their pathology as well. As the next step it would be considered the usage of statistical, Bayes or similar neuron networks as usually is doing for relevant graph systems.

The medical expert systems include not only databases. They are effectively working with Knowledge bases and Inference engines. Today these methods are giving the real picture of knowledge trough the integrated frames [6]. 

Sepsis expert system should be include the relevant knowledge, past experience, number of specific information in form of data bank, and decision making system, which will work on the base of number of frames. There each frame is showing the relevant rule of the system functionality and knowledge presenting the network of that rules.

On the basis of statistical information, which includes patient general conditions and decease history, decease parameters, blood and bacterial analysis, treatment dynamics, etc. number of frames is making the system, which can recognize the concrete situation in concrete organism. The system can choose the suitable frame with terminals are more close to concrete parameters or create in connection with existing logical conditions a new more clear frame. At the same the bad working frames will be excluded from the system automatically. 

Conclusion

On the basis of the works related to sepsis expert system creation there is very clear of systematic monitoring importance at the all stages of the process of decease treatment. It is very necessary to build the right and fully relevant graph model of organism. It is very possible that expert systems as part of the modern information technologies will be engine of new organism system modeling based new type of medicine. For the sepsis decease it looks very promising to create the wide data bank and knowledge management system determine the right and exact treatment of it. 
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