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Motivation and Aim: Nowadays, the excess of the information on the web hinders 

research and finding relevant information. For example, when searching for papers that 

include keywords “Depression” and “Genes” there are approximately 12,000 results. 

And when searching using keywords “Proteins” and “Neurotransmitter systems” about 

137,000 results are given. That means that finding data connections is difficult if not 

impossible. 

Ontologies aim to fix this problem by providing data systematization for different fields. 

For example, ontologies are widely used in medicine, one of them being ANDDigest 

that helps find genes associated with certain organisms and illnesses, along with a lot of 

other information [1–3]. However, creating anthologies is a time-consuming and 

difficult process that requires a lot of specific expert knowledge. This led to the 

development of tools that automate certain parts of ontology creation. The problem with 

automatic approach is that it is usually based on deduction, rather than induction, which 

can provide false information. 

These negatives of both approaches (manual and automated) can be solved by creating 

a hybrid system utilizing automation algorithm and expert knowledge. 

Methods and Algorithms: In this work a 4-level ontology system will be used [4]. The 

four levels are: ontological knowledge, general theoretical knowledge, empirical 

knowledge, probabilistic knowledge. Automated ontology creation steps correlate with 

ontology system levels: term extraction for ontological knowledge, link extraction for 

empirical knowledge and axiomatics extraction for theoretical knowledge.  

After studying existing ontology creation tools, it is clear that there are two approaches: 

linguistic and statistical [5, 6]. 

Linguistic tools are most commonly used for text preprocessing, as well as parsing part-

of-speech and syntactic information. Later this information can be used for term and link 

extraction.  

Statistical tools are also used for term and link extraction, however they use very 

different principals. Using frequency and statistic information lets these tools become 

language independent. 

Results: At this stage, a basis for tool creation has been developed. Firstly, it includes 

the tool’s structure: it will consist of several modules (axiomatics creation, text parsing, 

term extraction and link extraction) with the first one being an expert module, others 

being automatic and the latter two being expert-verified. Secondly, the requirements for 

the tool have been formulated: Technology stack – Python will be used for the tool and 

one of the more universal ontology systems will be used for automatic modules 
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(OntoGain or text2onto) as this provides the ability to use both statistical and linguistic 

algorithms without having to switch ecosystems; Integration – the tool must be 

compatible with modern existing ontology editors (like Protege) by utilizing commonly 

used formats (for example, omn or rdf); Simplicity – the tool must be usable by a person 

not fluent in computer science, which implies have an intuitive user interface; 

Discreteness – different modules need to be able to function on their own to save time 

and make testing and ontology creation more effective. Lastly, the list of classes that will 

be used in a final test ontology has been created. It was done by hand using Protege in 

collaboration with a field expert, however in the future, a special module will be 

developed to simplify this process. 

Conclusion: Currently, all the necessary preparations for development have been made 

and the next step will involve integrating automation algorithms in a tool and testing it 

on scientific papers on mental illnesses and their studying and causes. 
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