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Abstract 

The exponential growth of digital text data has made text summarization an essential tool in 
various natural language processing applications. Text compaction, a subset of text 
summarization, is a process that aims to generate concise and coherent summaries while 
preserving the main information from the source text. In this research paper, we explore 
different techniques used in text compaction, their applications in the real world, and the 
potential for future development and improvements. 

1. Introduction 

Text compaction is the art of condensing large volumes of textual information into shorter, 
coherent summaries. It has gained significance in the era of information overload, where 
individuals and organizations grapple with vast amounts of text data. This paper explores the 
techniques used in text compaction, real-world applications, and avenues for future research. 

2. Techniques in Text Compaction 

2.1. Extractive vs. Abstractive Summarization 

Extractive and abstractive summarizations are two distinct approaches to automatic text 
summarization, which is the process of generating concise and coherent summaries of longer 
text documents. These approaches have different methods and characteristics, and they are 
used in various natural language processing (NLP) applications based on their specific 
advantages and limitations. 

 Text compaction can be performed through extractive summarization, which involves selecting 
and extracting sentences or phrases directly from the source text, or through abstractive 
summarization, which generates new sentences that capture the essence of the original 
content. 

2.2. NLP and Machine Learning 

Natural Language Processing (NLP) and machine learning techniques are commonly used for 
text compaction. Natural Language Processing (NLP) and Machine Learning are closely related 
fields that intersect in various ways to enable machines to understand, analyze, and generate 
human language. NLP is a subfield of artificial intelligence (AI) that focuses on the interaction 
between computers and human language, while machine learning is a broader field that 
encompasses algorithms and techniques that enable machines to learn from data and make 
predictions or decisions based on that data. Here, we will explore the relationship between NLP 
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and machine learning and how they are applied together in various applications.  Algorithms like 
TF-IDF, LSA, LDA, and neural networks have proven effective in identifying key sentences and 
generating concise summaries. 

2.3. Sentence Scoring 

Scoring methods play a vital role in text compaction. Sentence scoring algorithms assign 
importance scores to sentences based on various factors like term frequency, sentence position, 
and semantic analysis. 

3. Applications of Text Compaction 

Text compaction, which involves the generation of concise and coherent summaries while 
preserving the main information from source text, finds applications in various domains. Here 
are some key applications of text compaction: 

1. News Summarization: 
1. Application: In the field of journalism and news aggregation, text compaction is 

used to generate concise summaries of news articles. 
2. Benefits: It allows readers to quickly grasp the main points of news stories 

without reading the entire article, saving time and providing a quick overview of 
current events. 

2. Legal Document Summarization: 
1. Application: Legal professionals and organizations use text compaction to 

summarize lengthy legal documents, contracts, and court decisions. 
2. Benefits: Legal document summarization streamlines legal research and due 

diligence, enabling lawyers and legal researchers to identify key information 
more efficiently. 

3. Academic Paper Summarization: 
1. Application: Researchers and scholars use text compaction to create concise 

summaries of academic papers and publications. 
2. Benefits: It aids researchers in quickly understanding the main contributions 

and findings of academic papers, facilitating the literature review process. 
4. Content Aggregation: 

1. Application: Content aggregation platforms employ text compaction to 
generate short, informative snippets for online articles, blog posts, and product 
descriptions. 

2. Benefits: This improves the user experience by providing concise previews of 
content, helping users decide whether to read the full text. 

5. Search Engine Results: 
1. Application: Search engines often provide snippets of text from web pages in 

search results, which can be generated through text compaction. 
2. Benefits: Users can quickly assess the relevance of search results without 

clicking on links, improving the efficiency of web searches. 
6. Email Summarization: 



INTERNATIONAL JOURNAL OF ADVANCED STUDIES IN 
COMPUTER SCIENCE AND ENGINEERING                                
IJASCSE VOLUME 12 ISSUE 4, 2023 April 30, 2023 

 

www.ijascse.org Page 17 
 

1. Application: In email clients and communication tools, text compaction can 
generate brief summaries of long emails. 

2. Benefits: Users can rapidly comprehend the main points of emails, saving time 
and reducing information overload in email inboxes. 

7. Social Media Feeds: 
1. Application: Social media platforms may employ text compaction to create 

condensed versions of user-generated posts. 
2. Benefits: This allows users to quickly scan through posts, making social media 

feeds more manageable and enhancing the user experience. 
8. Content Curation: 

1. Application: Content curators use text compaction to create curated collections 
of articles, blogs, and news. 

2. Benefits: Curators can provide readers with summarized versions of content 
that align with specific themes or topics, simplifying content discovery. 

9. Voice Assistant Responses: 
1. Application: Voice assistants like Siri, Google Assistant, and Alexa use text 

compaction to generate concise spoken responses to user queries. 
2. Benefits: It enables voice assistants to provide quick and coherent answers to 

user questions, improving the user's interaction experience. 
10. Document Retrieval: 

1. Application: In information retrieval systems, text compaction can create 
document abstracts or snippets for search results. 

2. Benefits: It helps users quickly assess the relevance of retrieved documents 
without the need to open and read each one. 

11. Business Intelligence: 
1. Application: Business analysts and decision-makers use text compaction to 

generate executive summaries of reports and market research. 
2. Benefits: Executives can grasp the key insights and recommendations without 

delving into lengthy documents, enabling quicker decision-making. 
12. Market Research: 

1. Application: Market research firms use text compaction to summarize survey 
responses, focus group transcripts, and customer feedback. 

2. Benefits: Researchers can extract key findings and trends from large volumes of 
qualitative data efficiently. 

Text compaction plays a crucial role in making information more accessible and manageable 
across various domains, providing valuable insights and facilitating decision-making, research, 
and content consumption. 

4. Challenges in Text Compaction 

Text compaction, the process of generating concise and coherent summaries while preserving 
the essential information from source text, comes with its own set of challenges. These 
challenges can impact the quality and effectiveness of the summaries. Here are some key 
challenges in text compaction: 
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1. Preservation of Information: 
o Challenge: Ensuring that the summary preserves the most critical information 

from the source text while eliminating redundant or less relevant details can be 
challenging. 

o Impact: Inaccurate or incomplete summaries can lead to a loss of crucial 
information. 

2. Coherence and Readability: 
o Challenge: Creating summaries that are coherent and readable is a challenge, 

especially when the source text is complex or when sentences need to be 
combined or rephrased. 

o Impact: Incoherent or poorly structured summaries can confuse readers and 
reduce their understanding. 

3. Abstraction vs. Extraction: 
o Challenge: Deciding whether to use an abstraction-based approach (creating 

new sentences) or an extraction-based approach (selecting and assembling 
existing sentences) is a challenge, and the choice can significantly impact the 
quality of the summary. 

o Impact: The choice between abstraction and extraction may affect the 
informativeness and clarity of the summary. 

4. Multimodal Data: 
o Challenge: When source text includes multiple modalities (text, images, audio, 

etc.), combining and summarizing the information from these different sources 
coherently is complex. 

o Impact: Failure to handle multimodal data effectively can lead to incomplete or 
inconsistent summaries. 

5. Size Constraint: 
o Challenge: Many summarization tasks have constraints on the length or size of 

the summary, which can make it challenging to fit essential information within 
these limits. 

o Impact: Summaries may omit crucial details due to size constraints, making 
them less informative. 

6. Ambiguity and Polysemy: 
o Challenge: Dealing with ambiguous words or phrases, as well as polysemous 

terms (words with multiple meanings), can be challenging for text compaction. 
o Impact: Misinterpretation or misrepresentation of ambiguous or polysemous 

terms can lead to inaccurate summaries. 
7. Tone and Style: 

o Challenge: Maintaining the appropriate tone and style of the source text in the 
summary is a challenge, particularly when the source text has a distinct style or 
voice. 

o Impact: A mismatch in tone or style can affect the summary's overall quality 
and user experience. 

8. Domain-specific Knowledge: 
o Challenge: Summarizing content from highly specialized domains (e.g., medical, 

legal) often requires domain-specific knowledge to ensure accuracy and 
relevance. 
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o Impact: Lack of domain expertise can result in summaries that are inaccurate or 
lack context. 

9. Scalability: 
o Challenge: Scaling text compaction to process a large volume of documents 

efficiently can be challenging, especially when dealing with big data. 
o Impact: Inefficiencies in the summarization process can limit the practicality of 

text compaction for large-scale applications. 
10. Evaluating Summary Quality: 

o Challenge: Determining the quality of a summary is subjective, and there is no 
universal evaluation metric for measuring how well a summary captures the 
essence of the source text. 

o Impact: Inaccurate evaluation metrics can make it challenging to assess the 
effectiveness of text compaction algorithms. 

11. Low-resource Languages: 
o Challenge: Developing effective text compaction models and resources for 

languages with limited data can be challenging, as many models rely on large, 
diverse datasets. 

o Impact: Low-resource languages may not benefit from text compaction to the 
same extent as widely spoken languages. 

Addressing these challenges in text compaction requires a combination of advanced natural 
language processing (NLP) techniques, domain-specific knowledge, and the development of 
robust evaluation criteria. As research in NLP and machine learning continues to advance, these 
challenges may be mitigated, improving the quality and effectiveness of text compaction 
systems. 

 5. Future Directions 

The future of text compaction holds promise. Potential areas for improvement and research 
include: 

5.1. Enhanced Abstractive Techniques 

Developing abstractive summarization models that can generate more human-like summaries 
while preserving key information. 

5.2. Multilingual Summarization 

Extending text compaction techniques to multiple languages to make information accessible to 
a global audience. 

5.3. Domain-Specific Solutions 

Tailoring text compaction models to specific domains, such as medical or technical fields, to 
ensure more accurate and specialized summaries. 
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6. Conclusion 

Text compaction plays a vital role in handling the information overload that characterizes the 
digital age. As NLP and machine learning techniques continue to advance, we can expect more 
sophisticated and accurate text compaction tools. These tools will improve our ability to 
generate concise and coherent summaries for various applications, ultimately enhancing our 
efficiency in handling vast amounts of textual data. 
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