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Abstract. The article presents a method for implementing the information environment of 

a structural unit for document management (such as a department, laboratories, department of 

work with students) of an educational organization (University, Institute) based on the integration 

of several systems with an additional intelligent analysis module for the purpose of electronic 

document management. Methods for document processing and methods for determining keywords 

are considered. A document type recognition module has been developed. A text recognition 

method based on keywords has been implemented to develop a data mining module. This article 

sets the task of developing an intelligent text recognition module and a method for distributing 

documents to the desired department. 

Keywords: word weight, OCR, document flow, distribution, expert system, predictive 

analysis, Uzdoc collaboration software. 

 

Introduction. A centralized database of information resources and the possibility of 

document flow between structural divisions significantly increase productivity [1]. The problem 

of electronic document management is relevant not only in higher educational institutions, but also 

in other organizations. One of the problems in document management is document identification 

and distribution to responsible persons or software sections. This article proposes a recognition 

method and data mining. When working with documents, you have to face such problems as 

automated processing and distribution of documents that are available for execution. The solution 

to this problem is to develop an intelligent module that subsequently learns itself and automatically 

recognizes the document. In order to increase the efficiency of document flow, Uzdoc software 

was developed. This software recognizes and redistributes documents that are pending execution. 

The developed module recognizes the type of document, and the learning module, which 

subsequently determines which category a particular document belongs to, distributes and redirects 

the document to the desired address. This method of working with documents creates a number of 

conveniences and automates the process of processing and execution, which leads to efficient and 

high-quality implementation of decrees by the administration. 

Automation of the document flow process has a number of advantages, the main one of 

which is the time efficiency of the execution and processing of certain decrees. The following is a 

list of department documents. Basically, in all departments, regardless of the direction and type of 

training, the same categories of documents and the tasks assigned to the department are identical. 

There are responsible persons who are responsible for the execution of documents. The main 

problem is that there is no module that recognizes the document type and categorizes it. This article 

proposes a solution to this problem. At the Department of System and Practical Programming at 

TUIT named after Al Khorazmi, research work is being carried out to develop a module for 
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      recognition, and specialized software is also being developed. Below are a number of department 

documents. 

 

Table 1. Documents of the department “System and software": 

№ Documents 
Type of 

documents 

1 

Laws and decrees of the President of the Republic of 

Uzbekistan and the Supreme Council of the Republic of 

Uzbekistan. 

Document type 

pdf 

2 

Orders and instructions of the rector and vice-rectors of the 

university concerning the activities of departments, and 

certificates of their implementation. 

Document type 

pdf 

3 
Annual work plan and minutes of department meetings. 

Charter of the department. 

Document type 

microsoft word 

4 
Decisions of the university council, methodological and 

academic council of the faculty. 

Document type 

pdf 

5 
State educational standards, standard educational programs. Document type 

pdf 

6 
Monitoring the implementation of individual work plans and 

calendar plans by teachers of the department. 

Document type 

pdf 

7 

Assessment of student knowledge (base of written and oral test 

questions, written and electronic test questions, options for 

written work, block modules, etc. 

Document type 

microsoft word 

8 
Reviews and patents of department teachers for scientific 

works and articles 

Document type 

microsoft jpg 

 

Materials and methods. The research work sets the task of text recognition using 

keywords to develop data mining modules. The predictive analysis module recognizes a document 

by keywords, determines which category a particular document belongs to and redirects it to the 

desired department [2].  

To recognize documents, a preliminary expert method for identifying keywords was 

carried out. Based on keywords, the recognition module determines which category the document 

belongs to and sends it to the desired department. More frequently occurring words are taken as 

key words [2]. In documents, you may encounter the fact that the same words can appear in several 

documents at the same time. In this case, you should use phrases. For example, the word higher 

education appears in several documents at the same time. In this case, when searching for 

keywords, the phrase “Higher and secondary specialized education” was taken, and in another 

document “Law on Higher Education”. Also, keywords should be considered a word that defines 

the essence of the document and is unique for this document. This way the issue of keyword 

identity is resolved. Below is a table clearly showing the identification of keywords and phrases. 

[2]. 

For convenience, we divide all input data into 4 categories. First category: laws and decrees 

of the President of the Republic of Uzbekistan. Second category Ministry of Higher and Secondary 

Education of the Republic of Uzbekistan, Ministry of Digital Technologies of the Republic of 
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      Uzbekistan. The third category is a certificate of orders, instructions and their implementation by 

the rector and vice-rectors of the university. Each of these categories consists of one folder. The 

fourth category is department documents, curriculum, syllabus, department reports, information 

about graduates and students. The fourth category includes 23 folders. 

Table 1. Fragment of keyword combinations. 

№ Folder name 

Frequency of 

occurrence of keywords 

or phrases 

Keywords 

1 References on the orders, 

tasks and their 

implementation of the 

university rector and vice-

rectors regarding the 

activity of the department (5 

years Article 14a, Article 

65) 

X1 Higher and secondary special 

education, information, rector, 

vice-rector 

X2 faculty, dean, students 

X3 Ministry of Development, 

order', 

X4 technologies, communication 

X5 Secretary, report, decision 

2 Annual agenda and minutes 

of department meetings 

X6 Work plan, agenda, attended, 

attended, number, plan 

X7 excerpt, day, chair, order, 

spoke 

X8 accepted, Agreed. agreed, 

X9 systematic and applied 

programming, university, 

meetings, I confirm, 

X10 faculty, software engineering, 

director, teachers, BMI, 

students 

 

For 26 inputs that consist of specific documents. For each input data, several keywords are 

defined. In general, for 26 inputs, we have identified 557 keywords that can be used to recognize 

inputs into categories. 

 

Based on the above data, an algorithm is constructed that determines the input data stream 

to determine keywords. For 26 folders, the input data consists of: 

𝐼 − 𝑥𝑖 : 𝑥̅𝑖 =
1

𝑘1
∑ 𝑥𝑖

𝑘1
𝑖=1  ,  𝑎𝑡  𝑥𝑖 = 4; 𝑥̅1 = 1 

𝐼𝐼 − 𝑥𝑖: 𝑥̅𝑖 =
1

𝑘2
∑ 𝑥𝑖

𝑘2
𝑖=𝑘1

 ,  𝑎𝑡 𝑥𝑖 = 4; 𝑥̅2 = 2 (1) 

𝐼𝐼𝐼 − 𝑥𝑖: 𝑥̅𝑖 =
1

𝑘3
∑ 𝑥𝑖

𝑘3
𝑖=𝑘2

 ,  𝑎𝑡  𝑥𝑖 = 4; 𝑥̅3 = 3 (2) 

… 

26 − −𝑥𝑖: 𝑥̅𝑖 =
1

𝑘2
∑ 𝑥𝑖

𝑘2
𝑖=𝑘1

 ,  𝑎𝑡 𝑥𝑖 = 4; 𝑥̅4 = 4         (3) 

At 𝑥̅1 ≠ 0 the input data belongs to the first category, for x ̅_2≠0 the input data belongs to 

the second category, etc., for x ̅_26≠0 the input data belongs to the 4th category. Starting from the 
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      4th folder to 26, all documents belong to category 4. This way we can divide all input data into 

categories. This implies: 

𝑥̅4 = (𝑥̅4 + 𝑥̅5 + 𝑥̅6 + 𝑥̅7 … + 𝑥̅26)                   (4) 

We define a vector string x ̅_1,x ̅_2,x ̅_3,x ̅_4 and, based on the length of this vector, 

determine the category of the input string as follows: calculate the Euclidean length of the vector 

x  ̅

|𝑥| = √𝑥̅1
2 + 𝑥̅2

2 + 𝑥̅3
2 + 𝑥̅4

2           (5) 

Thus, if |x ̅ |≥4, then the input flow belongs to the 1st category, if 3≤|x ̅ |≥4, then it belongs 

to the 3rd category, if 2≤|x ̅ |≥3, then it belongs to 2nd category, if 1≤|x ̅ |≥2 belongs to the first 

category. By applying this recognition method to elements of the first category, you can determine 

what type of document the input string of the 1st category belongs to. Thus, if some input string 

x ̅ is expected, then by the length of the vector of the string x ̅, it is possible to determine the 

category of this string, which allows the data to be processed by the necessary specialists. 

Therefore, function (2) can be used to recognize normal strings constructed using keywords 

and phrases. Next, based on keywords and key phrases, an intelligent module is developed, which 

self-learns based on manually compiled data. Keyword extraction programs are often used to 

capture the main idea of a document and create or select keywords. 

Step 1. Preliminary familiarization with the text and identification of keywords. Dividing 

text into sentences. Dividing a sentence into words, terms 

Step 2. Calculate keyword weight. More frequently occurring words or phrases have a 

higher weight. 

Step3. For each keyword, a weight is determined. The largest weight starts from 40 to the 

smallest weight equal to 10. Accordingly, priority is determined by the weight of the word. 

Step 4: Eliminate duplicate keywords. One method is data compression. But in this case, a 

different method was used. For more accurate text recognition, not words are used, but key phrases 

and phrases. This eliminates repetition of keywords. 

Step 5: Sort keywords by weight. 

 
 

Figure 1.1. General scheme of recognition and execution 

In this scheme, the document is submitted for execution. The document enters the software, 

which works online, through which you can exchange documents with other departments. The 

software has a special module for sending and transmitting documents to the desired department. 

Document  
Document 

modelling 
Keywords 

scanning 

Distribution by 

objects 
Distribution by 

weight category 
String vector value 

resolver 
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      After processing, the document is sent to the required department. After receipt, you should 

determine the type of document, pdf, word, jpeg, etc. Once identified, a conversion process is 

implemented using technology to identify and convert scanned handwritten or printed text 

characters into machine-recognizable characters. OCR technology is implemented directly into 

Uzdoc software. The next step is scanning keywords. Keywords are scanned to determine which 

category (folder) the document belongs to. The document will be distributed by keywords [1]. 

those. Each keyword has its own weight. In this case, the determination of weight categories is 

done manually. At the next stage, the scanned document is transferred to the responsible person 

for execution. For example, if this is a syllabus, work program, etc. then it goes to the teacher 

Sharipov.B for execution, if the topics of the dissertation works then N. Khodzhieva, etc. 

 

 
Figure 1.2. Algorithm for manual distribution by keywords 

In this scheme, the document is submitted for execution. Keywords are defined manually 

[1].  

Keywords are determined in the following way: the most frequently occurring words and 

words that define the essence of the document.  

Once you have identified your keywords, you should categorize them. At this stage, 

keywords are recognized and weight categories are determined for classification by an expert, and 

further training takes place on its basis.  

Certain keywords will be entered into the database. The documents are distributed to the 

responsible person. After distribution 

1. Document for execution 

2. Keywords 

3. Recognition of keywords and determination of weight categories for classification by an expert, 

training occurs. 

4. Certain keywords are entered into the database for further training of the software module and 

automatic determination of the category by keywords 

5. Documents are distributed to the responsible person, in the program itself, automatically. 

6. Volume of documents received for execution. 

 

 

 

Document  Key words Entering into the 

database 

Sending documents 

to the person in 

charge 

Volume of income 

documents 

Determination 

of weight 

categories for 

classification 

by an expert 
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Fig1.3. Algorithm for automatic detection of document topics

 
Figure 1.4. Algorithm of the intelligent software module UzDoc 

Next, the already distributed keywords are scanned. Which category (folder) does the 

document belong to? 

Documents are automatically processed in the program itself. 

1. Document for execution 

2. Keywords 

3. Recognition of keywords and determination of weight categories for classification by an expert, 

training occurs 

4. Keywords are entered into the database 

5. Documents are distributed to the responsible person, in the program itself, automatically 

6. Volume of documents received for execution. 

Results. As a result of experiments conducted on documents, an intelligent module was 

developed for recognizing and distributing documents among departments. Based on the obtained 

key phrases, an automatic document recognition module was built [1]. The resulting algorithm 

allows you to build an intelligent module that is capable of recognizing documents by keywords. 

An algorithm for constructing Uzdoc software has been proposed. Manual definition of keywords 

was performed. Based on it, an automatic document recognition module has been developed. 

Uzdoc software has a number of advantages compared to similar programs. The advantage is that 

Document  Key word Uzdoc  Novelty in 

education 

Responsible person 

Document  
Software  

Uzdoc  

Particular type 

of document 
OCR 

Distribution to the 
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Distribution of weight 
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      it is aimed at processing and executing documents of the department and is designed in such a way 

that it covers all areas of study and type of activity in a higher educational institution. 

Conclusions and Conclusion. As a result of the research, a module was developed for the 

Uzdoc software, which responds and recognizes the document using keywords and sends the 

document; these can be files of various types containing data on the categories of documents given 

above [2]. The process of recognizing and categorizing information is a complex and difficult task. 

The process of manually creating and identifying key phrases has a number of its own 

characteristics. This takes quite a lot of time. Depending on the type of document, it is forwarded 

to the responsible person who reviews the file and executes it. After execution, it is entered into 

the database. In this way, a database is created, which will later be a source for the training system. 
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