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Abstract 
The purpose of the research is the improvement of patent analysis efficiency for analogue and 
prototype search at the stage of conceptual design of management systems elements. The article 
describes the proposed method of search of the most relevant patents to received technical solution 
based on the use of ontology and patent passports. The article gives appropriate algorithms and 
mathematical formulas. This method is implemented in “Patent Search” subsystem of “Intellect” 
software system; the article gives a brief description of their purpose and possibilities. The article 
describes the integration process of “Patent Search” with “Intellect” system. Trial exploitation results 
led to the conclusion about the efficiency of selected algorithmic and software decisions. 
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1 Introduction 
Competitiveness and “patent purity” during new scientific and technical developments creation 

and their market promotion ensuring is largely determined by the efficiency of the use of Computer-
Aided Innovation (CAI) systems [1], completeness and complexity of analysis of existing engineer 
solutions, including those presented in the form of patents and utility models. In addition, timely 
registration of intellectual property rights on original patentable designs has large commercial and 
scientific importance. Solving of these tasks should be based on using of automated search in patent 
information databases and their integration with CAI system. Existing software and hardware do not 
implement necessary functions in full. So relevant are developments ensuring the efficiency of 
working with patent information databases. 
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1.1 The analysis of existing patent search systems strength and 
weaknesses 

According to the World Intellectual Property Organization, since 2009, the annual number of filed 
patent applications, as well as each year registered patents is steadily increasing. So, in 2013 
2,567,900 applications were submitted and 1,169,900 were approved [2].  

Such number of applications greatly complicates the ability to "manual" search of analogues and 
prototypes in patent databases in a period acceptable for industry, scientific researches and engineering 
developments. Quite often the patent belonging to the classification unit of International Patent 
Classification (IPC) is not enough “clear” from the standpoint of a person who is interested in 
information obtaining. 

Therefore, for the patent search has been developed a number of automated systems that enable 
basing on user query select from the database patents, which text contains keywords entered by the 
user. This class of search engines includes such services as site of FIIP (Federal Institute of Industrial 
Property), USPTO (United States patent and trademark office), ESPACENET, Google patents and 
other. Some of these engines provide its services free of charge, other resources (e.g., FIIP) - for a fee, 
which is a disadvantage. The advantages of these systems include high-speed processing of the request 
and a large amount of processed patents. 

However, all systems of this type have one major drawback: the user has to formulate a search 
query and monitor the degree of the resulting formulation correctness himself (“manually”). In the 
early stages of conceptual design, when a scientist or engineer is just trying to define more precisely 
current level of technology in any field on the basis of patent information, to perform the operation of 
the search query exact formulation manually is usually sufficient. 

The task of search of patents-analogues involved many researchers. The vast majority of works 
divide this process into several stages: pre-processing, selection of the individual parts of a patent for 
search, reducing the search set, query formation, ranking and display the results. Various teams of 
scientists offered their own approaches to the implementation of each of these stages. So, for the pre-
processing of texts are most often used removing stop words, stemming [3] or morphological analysis 
of words [4]. The title, authors, abstract and patent formula are most often used as the most important 
parts of a patent. To reduce the search set it most commonly used the IPC group/subgroup, but can 
also be taken into account IPC group/subgroup of cited patents [5]. All these works have their 
advantages and disadvantages, but their common drawback is the need for the full text of the patent 
application to search its analogues. At the stage of conceptual design, the task of patent application 
preparation is much more labor-intensive than the formulation of the search query. 

The purpose of this article is increasing the efficiency of patent analysis in the search for analogues 
and prototypes of received technical solutions.  

2 Materials and methods 
At present there are software systems to support the conceptual design phase, which allow 

synthesizing physical principle of technological devices in a form of successive transformations chain 
from input to output. Example of such system is “Intellect” system developed by Zaripova V., 
Tsyrulnikov E., Podgorov A. [6, 7].  

 This system uses energy-informational model of chains (EIMC) of different physical nature [1, 8], 
which hallmarks are: 

1. Presentation of the technical unit (TU) in the form of a set of chains of different physical 
nature, interacting with each other.  

2. Physical processes within each chain are described by equations of the same type (EIMC 
criteria) using values-analogues and parameters-analogues. 
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