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Abstract 

Recently, studies on document recommendation and related document extraction using 

topic modeling have progressed. By using topic modeling, we can quickly understand the 

general overview of the documents. In this paper, we propose a method to extract related 

documents based on topic modeling using cloud system. The method consists of 8 steps. 

The proposed method is applied to extract related documents for each topic. Experiments 

are conducted using ITU-T Recommendations. As a result of the experiments, it is 

confirmed that the extracted documents are related to each series including a subject. 
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1. Introduction 

Finding a document among the huge amount of documents is not easy. However, these 

difficulties are being solved with the development of topic modeling techniques. In 

particular, studies on document summarization and document recommendation using 

Latent Dirichlet Allocation (LDA) have been actively conducted. Extracting topics using 

the LDA can help people quickly and easily understand large amounts of documents. 

There is also a need for a system that can automatically perform topic modeling and 

related document extraction. It will help users summarize and understand the contents of 

documents more easily and quickly. 

In this paper, we propose a related documents extraction method based on topic 

modeling using cloud system. 679 International Telecommunication Union 

Telecommunication Standardization Sector (ITU-T) Recommendations from 2013 to 

2016 are used for the experiments. Each document is preprocessed and constructed into a 

table in database. Then, a representative topic from each document is constructed into 

another table in database. After joining two constructed tables, documents related to each 

keyword and each topic are extracted using the method in this study. To apply this 

method, a cloud system is designed and implemented. 

 

2. Related Work 

Researchers who developed the information retrieval system used topic modeling to 

provide items that meet needs. Topic modeling is a statistical model designed by natural 

language processing and machine learning, and involves finding topics in many 

documents. In general, a document consists of several words, and each word conveys 

specific information through a grouping of words. As shown in Figure 1, it can organize 

word clusters in one document and extract topics representing each word cluster. 
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Figure 1. Document Representation of the Topic Modeling 

Topic modeling is the process to generate document through each word. Probabilistic 

Latent Semantic Indexing (PLSI) is a typical algorithm among the many topic modeling 

algorithms[1]. PLSI is a mixed-decomposition-based. This estimates the coincidence rate 

in a mixture of conditional independent multinomial distribution. Each topic is defined as 

a mixture of V x M size. Therefore, kV + kM parameters are required for k subjects and 

increases linearly with M. The model tends to overfit when the size of the training set 

increases. LDA has been introduced to overcome the weaknesses of PLSI[2]. The LDA 

assumes that the subjects follow the dirichlet distribution. Therefore, there is an advantage 

that the overfit of model does not occur even if the size of the training set increases. 

Since the introduction of LDA, researches have been conducted to summarize 

documents such as LDA-based multi-document summarization and latent dirichlet 

learning for document summarization[3][4]. Recently, it is confirmed that research related 

to document recommendation is proceeded such as LDA based integrated document 

recommendation model for e-learning systems, LDA-based personalized document 

recommendation, keyword extraction and clustering for document recommendation in 

conversations [5-7]. Furthermore, studies on system construction for document extraction 

and recommendation is proceeding such as a document recommendation system using a 

document-similarity ontology, personal document recommendation system based on data 

mining, content-based recommendation systems [8-10]. 

 

3. Related Document Extraction 
 

3.1. Data Set 

ITU-T Recommendation consists of a cover, summary and contents. The cover is 

composed of a title representing the document. The summary is made up of the content of 

the text. The contents contain descriptions of subject of the document. It consists of scope, 

reference, definitions, abbreviations, conventions, content, annex, bibliography, and is 

written in text, picture, etc. 

In order to apply the method to extract related documents, we have collected 679 ITU-

T Recommendations on Aug 29, 2017 from the ITU official website[11]. The ITU-T 

Recommendations consist 23 series from A series to Z series. Each series was published 

including each subject. However, we used 22 series from D series to Z series as shown in 

Table 1 because A series does not contain subject. ITU-T Recommendations from 2013 to 

2016 was used. 
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Table 1. Series of ITU-T Recommendations 

Series Subjects 

D General tariff principles 

E Overall network operation, telephone service, service operation and human factors 

F Non-telephone telecommunication services 

G Transmission systems and media, digital systems and networks 

H Audiovisual and multimedia systems 

I Integrated services digital network 

J 
Cable networks and transmission of television, sound programme and other 
multimedia signals 

K Protection against interference 

L 
Environment and ICTs, climate change, e-waste, energy efficiency, construction, 
installation and protection of cables and other elements of outside plant 

M Telecommunication management, including TMN and network maintenance 

N Maintenance: international sound programme and television transmission circuits 

O Specifications of measuring equipment 

P Terminals and subjective and objective assessment methods 

Q Switching and signaling 

R Telegraph transmission 

S Telegraph services terminal equipment 

T Terminals for telematic services 

U Telegraph switching 

V Data communication over the telephone network 

X Data networks, open system communications and security 

Y 
Global information infrastructure, internet protocol aspects and next-generation 

networks 

Z Languages and general software aspects for telecommunication systems 

 

3.2. Design of Flow Chart 

Flow Chart of the proposed document extraction method is composed of 8 steps as 

shown in Figure 2 and the description of each step is as follows. 

1. Extract the representative topic 

- Extract the topic in each document and normalize the word count in the topic 

2. Topic Modeling 

- Implement topic modeling after setting the scope of the documents and normalize the 

dirichlet parameter in the topic 
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3. Compare keywords results 

- If the keywords from the results of step 1 and 2 are the same, send them to step 4, 

otherwise send them to step 5 

4. Extract the weights of occurrence rate 

- The weight are extracted by multiplying the occurrence rate of the same keywords 

5. Compare documents results 

- Select the topic for extraction of related documents (The selected topic contains 10 

keywords) 

- If the documents with the occurrence rate of each keyword are the same, send them to 

step 6, otherwise send them to step 7 

6. Sum up the occurrence rate 

7. Sort the cumulative occurrence rate in descending order 

8. Extract related documents 

 

 

Figure 2. Flow Chart of Proposed Method 
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3.3. Design of Cloud System 

We designed a cloud system to apply the method of related document extraction by 

topic. The overall design of the cloud system is shown in Figure 3. Topic modeling is 

performed after the scope of documents, the number of topics, and the number of 

iterations of the LDA have been set. The topic modeling results are constructed as a topic 

table. Then, the document table and the topic table are joined to extract related documents 

by keyword. If the keywords are the same, the occurrence rate is multiplied to extract the 

weight. The next step is to add up the occurrence rate if the documents from the keyword-

related document extraction are the same. Finally, related documents for each topic are 

extracted after sort by descending order based on the total occurrence rate. 

 

 

Figure 3. Design of Cloud System for Extracting Related Document by Topic 

As shown in Figure 4, the document table is constructed. The name of each ITU-T 

Recommendation file is formatted as ‘T-REC-E.1110-201301-I!!PDF-E.txt’. Therefore, 

‘E.1110’ is extracted as Document ID, ‘E’ is extracted as Series, and ‘2016’ is extracted 

as Year into table in database. The contents of the file are preprocessed. The 

preprocessing process is designed to construct the document table after three steps: 

Tokenization, Stop-word Removal, and Lemmatization. 

The topic table is constructed by performing topic modeling on the document table. 

Representative topic which includes 10 keywords and word count of each keyword is 

extracted when topic modeling is performed. The number of word count of each keyword 

in the representative topic for each document is different because the size of each 

document is different. Therefore, occurrence rate is extracted so that all documents can be 

considered equally, and the equation is shown in (1) [12]. 
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Figure 4. Configuration Process of Document Table 

 

                    (1) 

 

4. Experiments and Results 

 
4.1. Results of Topic Modeling 

The configuration for the topic modeling are as follows. 

 

- Scope of the documents: 679 ITU-T Recommendations 

- Period: 2013 – 2016 

- The number of Topic: 10 

- The number of Iteration of LDA: 1,000 

- The number of Top Topic: 5 

 

In order to experiments, a total of 679 ITU-T Recommendation are used from D series 

to Z series. The period is set from 2013 to 2016, which is the latest period specified by 

ITU-T. Ten topics are set for the experiment because the loglikelihood is highest when the 

number of topics is 10. Then, the number of iterations of LDA is experimented after the 

number of topics was set to 10. The experiment of iteration is proceeded to 100 units from 

100 to 1500 times and is extracted by measuring the cosine similarity between the 

previous topic modeling result and next topic modeling result. As a result, the number of 

iterations is decided to be 1,000 because the degree of cosine similarity is more than 95%. 

The results of the topic modeling are shown in Table 2.  
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Table 2. Results of Topic Modeling 

Period 
Topic 

Name 
Topic 

2016 

– 

2013 

Topic 1 
Service, Cloud, Network, Information, Application, User, Management, 

Device, Security, Datum 

Topic 2 
Energy, ICT, Datum, System, Network, Impact, Service, City, 

Information, Change 

Topic 3 TS, WWW, HTTP, Publish, ATIS, Service, TTC, 3G, Org, TTA 

Topic 4 
Video, Quality, Element, IPTV, Content, Media, Model, Audio, Image, 

Event 

Topic 5 
ONU, Stream, OLT, Message, PON, Bit, Frame, Upstream, Time, 

Channel 

 

The documents related to topic 2 among the extracted topics, in which the slope of 

each year the sharpest increase, are extracted. The results are shown in Table 3. Topic 2 is 

relevant to the L series (Environment and ICTs, climate change, e-waste, energy 

efficiency, construction, installation and protection of cables and other elements of 

outside plant)[13-22]. 

Table 3. Results of Related Document Extraction by Topic  

Topic Rank Document Subject 

Topic 

2 

1 L.1503 
Use of information and communication technology 

for climate change adaptation in cities 

2 L.1501 
Best practices on how countries can utilize ICTs to 

adapt to the effects of climate change 

3 L.1500 

Framework for information and communication 

technologies and adaptation to the effects of climate 

change 

4 L.1410 

Methodology for environmental life cycle 

assessments of information and communication 

technology goods, networks and services 

5 L.1430 

Methodology for assessment of the environmental 

impact of information and communication technology 

greenhouse gas and energy projects 

6 L.1301 
Minimum data set and communication interface 

requirements for data centre energy management 

7 L.1440 

Methodology for environmental impact assessment of 

information and communication technologies at city 

level 

8 L.1330 
Energy efficiency measurement and metrics for 

telecommunication networks 

9 Y.3035 Service universalization in future networks 

10 L.1601 

Key performance indicators related to the use of 

information and communication technology in smart 

sustainable cities 
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5. Conclusion 

In this paper, we proposed a method for extracting related documents based on topic 

modeling using cloud system. The proposed method is designed for table construction in 

database, topic modeling, related documents extraction by keyword, multiplication of 

occurrence rate in the case of the same keyword, and summing up the occurrence rate in 

the same documents. Then, the cloud system that can apply the proposed method for 

related document extraction is designed and developed. In order to experiments, ITU-T 

Recommendations was used. As a result of the experiment, 10 topics was extracted from 

international standards documents published from 2013 to 2016 and then top 5 topics was 

selected. Documents related to topic 2, in which the slope of each year showed the 

sharpest increase among extracted topics, was extracted. We confirmed extracted 

documents are related to L series. 

The related document extraction method proposed in this study has limitations that are 

not personalized. In the future, we will study personalized recommendation method by 

complimenting the method of related documents extraction. Furthermore, we will develop 

a cloud system that can automatically implement personalized document recommendation 

methods. The system will be developed by using Deep Learning algorithm for 

personalized recommendation. 
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