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Abstract: Automating the process of finding patentability would involve 
using technology and tools to assist in patent search and analysis. 
Patentability searches are usually performed to determine whether an 
invention is novel, non-obvious and industrial application or utility, which 
are key criteria for obtaining a patent. Keywords: Patentability, patent 
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1 Introduction  

We can see many countries already implementing AI and new technologies in their national 
office examination of patentability. Which increases efficiency and saves time.  

Patent search is a critical step that precedes the determination of patentability. During the 
patent search examiner finds relevant documents. Which could affect novelty, non-obvious 
and industrial applications or utility. Regarding that examiner decides whether the invention 
should be patented or not. 

Automating the process of finding patentability offers several advantages, making the 
search more efficient and effective. Automation greatly reduces the time required for patent 
searches. Computers can scan vast databases of patents and publications much faster than 
humans, enabling quicker results. Another advantage of automated searches would be that 
they would provide consistent results. The same search criteria applied multiple times yield 
the same results. It is also necessary to point out that automation would great tool for patent 
examiners. They could be searching for a single patent or conducting extensive patent 
landscaping much easier with the help of automated systems. AI or machine learning with the 
help of advanced tools like text mining could find relevant documents to the application. The 
automation would find if the application is or is not obvious. Then after finding that the 
invention has the "inventive step", the automation would check novelty. Lastly, the 
automation would check for if the invention is applicable in the industry. If the invention is 
applicable then the invention would be granted a patent. It would be a bit different for utility 
models and industrial designs. However, automation would help every subject of the patent. 

Automating the process of finding patentability would involve using technology and tools 
to assist in patent search and analysis. Patentability searches are usually performed to 
determine whether an invention is novel, non-obvious and industrial application or utility, 
which are key criteria for obtaining a patent. 
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There are many ways to automate the process of finding patentability. It would depend on 
the level of automation of patent search. Since there are many different ways of the process of 
patent search. One of the ways would use keyword-based searches. During the patent search, 
human examiners could open patent databases and search for patents using the keywords. 
The examiner examines the given application and finds the keywords. After that examiner 
searches with keywords on the patent databases like PATENSCOPE or USPTO. The search 
most of the time gives many documents and the examiner needs to open and inspect them one 
by one. Which only creates partial automation. 

Another option would be using more advanced patent search software or using AI. There 
are many patent search software tools. Examples would be PatSeer, InnovationQ, 
TotalPatent, etc. AI (artificial intelligence) and machine learning algorithms can help 
automate the process further. Some AI-driven platforms, such as PatSnap and Innography, 
can analyze large patent datasets to identify relevant prior art and assess patentability. Those 
ways would create better automation because those would make patent searches more simple 
and less time-consuming. 

I believe automation of patent search would make the process of finding patentability 
more efficient. When automating patentability searches, it's also important to know that 
while technology can assist in the search process, human expertise is often essential to 
interpret search results and make the final determination of patentability. 

Automating patentability searches would also benefit Azerbaijan. Since it could make 
examination easier and less time-consuming. Which could increase the efficiency of the 
organization.  

Numerous conditions must be met to obtain a patent. One of the key substantive 
conditions is novelty. The invention must show some new characteristic which is not known 
in the body of knowledge that existed prior to the filing date (or the priority date) [1]. 

Another substantive condition is inventive step or non-obviousness. The invention must 
involve an inventive step. It could not be obviously deduced by a person with ordinary skills 
in the relevant technical field [1]. 

Another condition is industrial application or utility. The invention must be capable of 
being used for an industrial or business purpose beyond a mere theoretical phenomenon [1]. 

A similar condition could be found in the patent law of the Republic of Azerbaijan. 
According to the law, the subjects of patents can be inventions, utility modes and industrial 
designs. The first condition for the inventions is novelty. The inventions for this condition 
must have new characteristics. Another condition according to the law is an inventive step, 
which means the invention should not be obvious and the last condition is industrial 
application. If the invention can be made or used in any field of industry and economy, then 
the invention is considered applicable [2]. 

Another subject of the patent according to the patent of the Republic of Azerbaijan is the 
utility model. They have similar conditions to inventions with a few differences. According 
to the law utility model in Azerbaijan can only be a device. While the inventions have three 
conditions, utility models only have two. Which are novelty and industrial applicability. 
Meaning that utility models do not have the requirement of inventiveness [2]. 

The last subject of patent according to the law of the Republic of Azerbaijan is industrial 
designs. The conditions for industrial designs are a bit different. They only require novelty 
and originality. Novelty would mean the industrial design should be new, while originality 
would mean the significant features of the design should be original [2]. 

Patent law can be different from country to country. For example, in some countries like 
Azerbaijan, Russian Federation, etc subjects of the patent are inventions, utility modes and 
industrial designs. In other countries, the subject of patents could be inventions and utility 
modes. While some countries can only have inventions. According to the law of the 
European Patent Office, the patentability requirements are a bit different. The first criterion is 
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an invention should belong to any field of technology. The second criterion is industrial 
applicability. Another criterion is the inventions must be new. The last criterion is the 
invention must have the inventive step [3]. 

As it was mentioned above the patent laws in Azerbaijan and Russia are similar. 
According to the Civil Code of the Russian Federation patents are granted for three subjects: 
inventions, utility models and industrial designs [4]. 

The patentability conditions for inventions are novelty, inventiveness and industrial 
applicability. Novelty would mean that the claimed subject would be new over the prior art. 
The second condition is inventiveness, which would mean to be patentable, the claimed 
invention must be inventive over its prior art. The last condition is industrial applicability. 
The inventions must be applicable to the claimed industry [4]. 

Similar conditions can be found for utility models, where everything is the same as 
inventions with only one difference. Utility models do not have to fulfil the patentability 
requirement of inventiveness [4]. 

For industrial designs conditions are a bit different. Similar to Azerbaijan the conditions 
for industrial designs in the Russian Federation are novelty and originality. An industrial 
design is novel if the entirety of its significant features reflected in the images of the article of 
the claimed documents and available in the list of the significant features of the industrial 
design is not known from the information that is available to the public in the world before 
the priority date of the industrial design. The claimed design is considered original if its 
significant features are caused by its creative nature and original [4]. 

Other data shows conditions of the patentability. For an invention to be patentable, the 
invention must: consist of patentable subject matter; be novel; have utility; and not be 
obvious. A patent application must sufficiently describe the invention in enough detail to 
enable a person skilled in the invention’s field to make, construct, compound or use the 
invention [5]. 

An industrial design protects the novel visual features of shape, configuration, pattern 
ornament, or any combination of these features when applied to a claimed document. These 
visual features must be purely aesthetic, and cannot be functional [5]. 

In a legal sense, an industrial design constitutes the ornamental aspect of an article. In 
basic terms, it is an IP subject that protects the design of a given product. It may consist of 
three-dimensional features, such as the shape of an article, or two-dimensional features, such 
as patterns, lines or colour [6]. 

As it was mentioned above the subject of patents and conditions could differ from country 
to country. But overall, the national laws of most countries are similar. The main conditions 
are that the subjects of patents should be new, involve an inventive step and be capable of 
industrial application. Exceptions to patentability are also similar in most countries. Those 
depend on the national law but mostly it is: Discovery, Scientific theories, mathematical 
methods; Aesthetic creations; Inventions contrary to morality or public order; Therapeutic 
and diagnostic methods; Plant or animal varieties Plants or animals (other than 
microorganisms) [7].  

Sometimes as exceptions to patentability, they also involve software. However, 
software-implemented inventions might be patentable. The software also can be patentable in 
some countries such as the USA, Canada and some European countries. However, it is not 
patentable in some other countries such as the Russian Federation, the Republic of 
Azerbaijan, etc [2], [7]. 

To overcome some of these disadvantageous aspects of current keyword-based search 
approaches, it is necessary to decrease the manual work of the examiner. It is also essential to 
increase the quality of the search results by avoiding irrelevant patents from being returned, 
as well as automatically accounting for synonyms to reduce false negatives. This could be 
achieved by comparing the patent application with existing publications based on their entire 

3

E3S Web of Conferences 538, 02014 (2024)	 https://doi.org/10.1051/e3sconf/202453802014
IPFA 2024

RETRACTED



texts rather than searching for specific keywords. By considering the entire texts of the 
documents, much more information, including the context of keywords used within the 
respective documents, is taken into account. For humans, it is of course infeasible to read the 
whole text of each possibly relevant document. Instead, state-of-the-art text processing 
techniques can be used for this task [8]. 

The search for prior art for a given patent application is in general conducted by a single 
person using mainly keyword searches, which might result in false positives as well as false 
negatives. Furthermore, as different patent applications are handled by different patent 
examiners, it is difficult to obtain a consistently labelled dataset. A more reliably labelled 
dataset would therefore be desirable to properly evaluate our automatic search approach [8]. 

Search for prior art for a given patent application, and thereby the citation process, can be 
greatly enhanced by a precursory similarity scoring of the patents based on their full texts. 
With a natural language processing (NLP) based approach we would not only greatly 
accelerate the search process, but, as shown in their empirical analysis, their method could 
also improve the quality of the results by reducing the number of omitted yet relevant 
documents [8]. 

The search for a patent's prior art is a particularly difficult problem, as patent applications 
are purposefully written in a way that creates little overlap with other patents, as only by 
distinguishing the invention from others, does a patent application have a chance of being 
granted. By showing that the automated full-text similarity search approach successfully 
improves the search for a patent's prior art, consequently, these methods are also promising 
candidates for enhancing other document searches, such as identifying relevant scientific 
literature [8]. 

The automation in the intellectual property rights domain has been growing. It is time for 
organizations to adopt the technology for faster growth and explore various other 
opportunities in this field. It is also crucial to provide opportunities for employees to learn 
machine learning tools and innovate new ways for patent analytics, drafting, and prosecution 
[9]. 

Several countries are already implementing AI tools for examination. For example, in 
Australia Data Science techniques are being used to analyse profiles of a patent within the 
current stockpile and predict the level of manual intervention required from the examiner to 
progress a patent application to the outcome. The model is used to predict the effort required 
to conduct a high-quality examination. This approach facilitates the allocation of appropriate 
resourcing for each examination task thereby improving examination efficiency [10]. 

IP Australia's Family Member Analyser (FMA) tool provides patent examiners with 
direct links to family members and documents from their electronic dossiers (where 
available) during patent examination. Examiners would often consider observations made in 
Foreign Examination Reports (FERs) of closely related patent family members to improve 
examination quality and avoid duplication of work where appropriate [10]. 

Other countries such as Austria, Brazil and China also use AI for classifying patents. In 
Canada, they use semantic AI search engines. Semantic search is a set of search engine 
capabilities, which includes understanding words from the searcher's intent and their search 
context [10]. 

Some regional patent offices such as the European Patent Office (EPO) also use AI. The 
EPO has been active in developing business solutions using Machine Learning and AI to 
manage patent files at various degrees of implementation: Automatic annotation of patent 
literature; Automatic detection of problem/solution in the patent document; Automatic 
detection of exclusion from patentability [10]. 

We could also use text mining tools to investigate patentability. Text mining is also 
known as text data mining. It is a process of transforming unstructured text into a structured 
format to identify meaningful patterns. The tools apply advanced analytical techniques, such 
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as Naïve Bayes, Support Vector Machines (SVM), and other deep learning algorithms. In this 
way, companies can explore and discover some relationships within their unstructured data 
[11]. 

Text mining is a process of getting high-quality information from text. With text mining 
tools like Angoss, DigitalMR, IBM SPSS and others, the patent examiner might analyse the 
document much faster. Patent documents usually have significant study results. The 
documents are usually lengthy and rich in technical terminology. That takes a lot of human 
effort to analyse. Automatic tools like text mining might make the process faster and more 
efficient. 

Text mining could be done in this order: Firstly, we could use text mining to identify 
other terms that define the universe of things we are interested in. Then we could identify the 
relevant areas and find where those terms fall in the patent classification. After that, we could 
filter the data to the terms and the patent classifications on the document. Later we could 
measure how frequently those terms and classifications appear in the text. In the end, we 
could use experimental visualisation along the way to test and refine our analysis [12]. 

Another option we could use for automating finding patentability would be machine 
learning. In recent years Artificial Intelligence (AI) have been the focus of discussion. In 
recent years AI improved and started to be used widely around the globe. Machine learning 
libraries will typically make a big difference in patent analytics. Identifying packages and 
models that are well documented and have active communities will allow us to get things 
done rather than navigating complex layers of documentation or puzzling over what the 
statistics from a model run mean [12]. 

Any company, patent office, or academic institution that works with patents would 
benefit from doing patent analytics and machine learning. Patents represent great business 
value to many organizations, with corporations spending much money a year developing 
patentable technology and transacting their rights and patent offices around the world spend 
much money a year reviewing patent applications. AI or machine learning might help patent 
offices and companies working with patents [13]. 

Patent document collections are an immense source of knowledge for research 
worldwide. The rapid growth of the number of patent documents creates challenges for 
retrieving and analysing information. There are different patent analysis tasks that have been 
automated at least partially in the past [14].    

As we move toward this new era of patent practices, the future is not bleak but full of 
opportunities. With automation taking over a significant chunk of the production work, law 
firms can focus more on complex tasks that require human expertise and judgment [15].  

Embracing change and adapting to the new technological landscape will be key for law 
firms looking to thrive in this era of transformation. By understanding and leveraging these 
emerging trends, firms can position themselves at the forefront of the IP industry [15]. 

The integration of automation in the patent process can reduce the occurrence of human 
errors, help to optimize time and enable more efficient operations. Patent professionals often 
need to submit an Information Disclosure Statement (IDS) to the United States Patent and 
Trademark Office (USPTO), along with their patent application, to fulfil their “duty of 
candour.” This duty requires patent applicants to provide their patent examiners with any 
information they have come across that could affect patentability. Completing an IDS form is 
basically just a matter of data entry, it can be quite daunting and time-consuming to input 
information for each material prior art reference that is known. The development of patent 
prosecution strategies will likely never be a completely automated activity. Automation in 
the patent process, patent professionals can conduct research to find viable office action 
rebuttals and produce drafts of office action responses in less time without sacrificing quality 
[16]. 
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In patent practice, the industry is experiencing an explosion in new technologies that let 
examiners process their work efficiently with fewer errors, make data-driven decisions, and, 
overall, provide more value while respecting existing budget constraints [17]. 

Document automation has been on the rise for years across many industries and is now 
becoming mainstream in legal. Stanford’s LegalTech Index lists about 250 legal document 
automation companies with more and more being added regularly [17]. 

Technology has long played an important role in the patent examination process. The 
modern examination system makes extensive use of technology, but the final decisions as to 
patentability are still made by humans. Automated patent examination technologies will have 
profound effects regardless of how they are integrated into the patent system. It is thus 
important to carefully plan for their development and implementation. When new 
technologies are adopted, they are often designed to fit into existing systems and complement 
existing practices [18]. 

Many advanced technologies might help to automate the process of finding patentability. 
One of the tools could be text mining. Text mining is a process of transforming unstructured 
text into structured data. With the data, the application does an easy analysis. It uses natural 
language processing (NLP), allowing machines to understand human language and process it 
automatically. With the help of it, patentability could be automated [19].   

For industrial designs, the main thing is design as the name would suggest. For 
automating the patentability search of the industrial design we could use image search 
engines. Many image search engines such as Google, Bing, Yandex, etc could be used for 
industrial designs. 

According to Forbes, 91% of consumers prefer interactive and visual content over 
traditional, text-based or static media. Search for images can be used in various ways. One 
could use it by typing keywords to find the picture or could use an image to find similar ones. 
Images may look complicated, but they’re actually just collections of pixels that are either 
illuminated or not illuminated. An image search engine works in the same way a text search 
engine does. The text associated with an image, such as its file name, can play a role in the 
image search process. A search engine confirms that an image is related to the keyword, 
which involves checking out the data on the web page on which it appears. In many cases, 
you can find an image based just on its file name and the context you want. Depending on the 
broadness of the search query, an image search engine may provide a cluster of images that 
have matching content, and you can then identify the specific context in order to drill down 
and find the exact right photo, drawing, painting, or other type of image you need [20]. 

2 Methods

The way of finding patentability is shown in the scheme below. According to the Patent Law 
of the Republic of Azerbaijan, inventions should have novelty and inventive steps and they 
should be applicable in the industry. While the utility models only require novelty and 
industrial application. That would mean the inventions lacking the inventive step could be 
protected as utility model patents [2]. 
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Fig. 1. Algorithm of finding patentability for device 

 In the scheme above (fig.1) we took the "inventive step" as our first condition for 
patentability. AI or machine learning with the help of advanced tools like text mining could 
find relevant documents to the application.  

 Firstly, the automation would find if the application is or is not obvious. In case, the 
device is obvious it could be protected under the utility model. The utility models only 
require novelty and industrial application. According to this, the automation would find out if 
the device is novel or not. If it's not novel the application would be refused. If the application 
is novel, the automation would check if it's applicable in the industry. If the invention is not 
applicable then the application would be refused, and if it's applicable then the device might 
get a grant as a utility model. Whether the application would be converted from an invention 
to a utility model is up to the applicant. 
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Fig. 2. General algorithm for finding patentability for invention 

 Secondly, after finding that the invention has the "inventive step", the automation would 
check novelty. Again, if the invention is not novel the application would be refused (fig.2).  

 Lastly, the automation would check for if the invention is applicable in the industry. If 
the invention is not applicable then the application would be refused, and if it's applicable 
then the invention would be granted as patent. 
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Only devices could be protected under the utility model law. That means not every patent 
could be converted into a utility model. Some inventions such as methods cannot be utility 
models. This means that generally finding patentability would be similar to finding 
patentability for devices with one difference. 

 Here again, firstly, the automation would find if the application is or is not obvious. In 
case, the invention is obvious it would be refused. If it's not obvious the automation would 
move into the second step.  

 Secondly, after finding that the invention has the "inventive step", the automation would 
check novelty. Again, if the invention is not novel the application would be refused.  

 Lastly, the automation would check for if the invention is applicable in the industry. If 
the invention is not applicable then the application would be refused, and if it's applicable 
then the invention would be granted as patent (fig.3). 

 

 
Fig. 3. General algorithm for finding patentability for industrial design 
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 The laws and conditions for industrial designs are a bit different than other subjects of 
patent. It only needs to have novelty and be original. Basically, industrial design significant 
parts should be new and have to be original. 

  Here firstly, the automation would check novelty. If the invention is not novel the 
application would be refused.  

 Lastly, the automation would check for if the industrial design is original. After checking 
the significant part of the industrial design for originality, the automation would make a 
decision. If the industrial design is original, the automation would grant a patent. If it’s not 
original automation would refuse the industrial design. 

 We can see many countries already implementing AI and new technologies in their 
national office examination of patentability. Which increases efficiency and saves time.  

 Patent search is a critical step that precedes the determination of patentability. During the 
patent search examiner finds relevant documents. Which could affect novelty, non-obvious 
and industrial applications or utility. Regarding that examiner decides whether the invention 
should be patented or not. With the automation of patent search the process of finding 
patentability could be automated too. 

3 Result and discussion 

Automating the process of finding patentability offers several advantages, making the search 
more efficient and effective. Automation greatly reduces the time required for patent 
searches. Computers can scan vast databases of patents and publications much faster than 
humans, enabling quicker results. Another advantage of automated searches would be that 
they would provide consistent results. The same search criteria applied multiple times yield 
the same results. It is also necessary to point out that automation would great tool for patent 
examiners. They could be searching for a single patent or conducting extensive patent 
landscaping much easier with the help of automated systems. AI or machine learning with the 
help of advanced tools like text mining could find relevant documents to the application. The 
automation would find if the application is or is not obvious. Then after finding that the 
invention has the "inventive step", the automation would check novelty. Lastly, the 
automation would check for if the invention is applicable in the industry. If the invention is 
applicable then the invention would be granted a patent. It would be a bit different for utility 
models and industrial designs. However, automation would help every subject of the patent.  
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