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ABSTRACT 

 

The nowadays statistics shows a frightening picture of an increase in mortality due to cardio - vascular 

diseases. Therefore, the early identification, detection and prevention of disease development become 

very crucial task in medicine. The development of expert systems in medicine may give the good 

foundation for the improvement of medical diagnostics. 

In this paper, we consider the issues of representation of medical knowledge and development of 

algorithms for inference engine. Main task is to form the ontology of the expert system for detection and 

prevention of cardio - vascular diseases that are based on the different methods of fuzzy mathematics.  
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1 GENERAL 

 

Today is very difficult to imagine our life without modern technology. Every day information 

technologies improve the quality of our life and first of all it has direct impact to our health. More and 

more frequently by the media, we hear about a new invention or about use of the capabilities of new 

technologies, which allows fast and painless, without scars, recover health for the most complex diseases. 

In medicine and health care these technologies relate the mostly to special medical equipment 

accompanied by software applications and information systems for medical diagnostics.  

Expert medical systems are designed to provide rapid and systematic assistance to medical personnel 

in the scope of problem situations and making decisions for the treatment of patients [3]. 

Cardio - vascular diseases (CVD) are the leading cause of death worldwide: for no other reason, every 

year more people die from CVDs than before. According to estimates in 2008-2012, 17.3 million people 

were died from CVDs that represent 30 % of all deaths in the world. Of this total, 7.3 million people died 

from coronary heart disease and 6.2 million died due to stroke [4]. Moreover, this is a problem not only 

for the elderly population, but unfortunately equally for young generation. In light of the above facts, we 

can see that there is a need to develop expert systems for identification and prevention of CVD.  

The expert system is able to determine the presence or absence of symptoms of the disease, define the 

diagnostics, and give recommendations by presenting different experts opinions and integrating results 

[8]. 

Expert medical systems have the characteristics [6] related to the ability to provide solutions and 

answers in the presence of source data, formulated with varying degrees of assumptions. 

Generation of not only diagnosis, recommendations or advice concerning individual cases , but also 

the possibility of formulating hypotheses about what happened to the object under study . 

The main objective is to develop a system of medical diagnosis based on the ontology model, in 

which the knowledge presented in a form close to the views of experts and allow to determine not only 

the diagnosis of the patient , but also explain the observed phenomena [7]. 

Perhaps the most important advantage is the fact, which shows the ontology leading to creation of 

health systems able to support the integration of knowledge without replacement of data. [1] 
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In this paper, we consider the ontology that can cover cardio - vascular disease (CVD), as an object, 

and several classes as symptoms and diagnosis of treatment methods. Each class has its own parameters 

and terms (Figure 1). 

 
FIGURE 1 ONTOLOGY STRUCTURE 

On the figure above we can see some information about the ontology structure such as basic 

information about Symptoms (for example, shortness of breath on slight exertion or at rest, weakness, low 

endurance, heartbeat), Diagnosis (for instance, arrhythmia, cardiovascular failure, angina), Treatment (as 

an example - Complete blood count - specify the number of red blood cells and hemoglobin, as well as 

other cells for subsequent detection of diseases (leukemia, anemia, etc ECG or electrocardiogram, which 

is recorded using electrical impulses characteristic of the heart). 

In systems based on knowledge rules or heuristics) which solve the problem in a particular domain the 

knowledge base is stored in database.  

Heuristics are rules of inference, which allow us to find solutions to the known facts [5]. In general, 

knowledge of such a system are divided into three types [9]: 

1. Declarative knowledge (facts). This kind of knowledge is the facts about specific situations. 

Such facts may be described in advance and included in the knowledge base on the stage of 

creating Expert Systems.  

2. Procedural knowledge (rules). Typically, this knowledge is collected by interviewing experts in a 

particular domain and then they form the core of knowledge base.  

3. Control knowledge. In expert systems we should provide a set of strategies to be able to consider 

alternative opportunities for output in time, and if it fails to move from one strategy to another.  

 

2 CONCLUSION 

 

Based on knowledge types and types of the system structure we can build the ontology that may become 

the core for the medical expert system for identification, detection and prevention of CVD. The 

generation of recommendations and support for diagnostics is created by using the fuzzy logic rules that 

are the most appropriate for this type of expert systems because of different features and different 

diagnosis that are defined by experts. The collecting and integration of results serves as a base for optimal 

diagnostics and helps to make decision. 
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