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Abstract: The rapid development of information technology has made the paradigm shift in communication studies 

increasingly evident, leading to a growing reliance on text data mining techniques in disciplinary research. This satisfies 

the developmental requirements of computational communication studies. This paper explores natural language processing 

(NLP) techniques, analyzing their role in integrating these technologies into computational communication research. The 

following conclusion is drawn: In the context of global information globalization, NLP technology is advantageous in 

addressing disciplinary issues. 

 

Keywords: Natural Language Processing Technology; Computational Communication; Word Frequency Analysis; Semantic 

Modeling.  

 

Cited as: Li, C., & Lian, S. (2024). Natural Language Processing in Computational Communication Research. Journal of 

Theory and Practice in Engineering and Technology, 1(3), 14–19. Retrieved from 

https://woodyinternational.com/index.php/jtpet/article/view/72  

 

1. Introduction 
 

Against the backdrop of rapid development of the Internet of Things, China has entered the era of informatization. 

Natural language, as a technology that ensures computer systems meet human requirements, plays an important 

role in data processing in the information age. At present, in the research of computational communication, 

analyzing the value of natural language can not only achieve effective interaction between humans and computers, 

ensure that machines can work according to human requirements, but also provide support for computational 

communication research [1-3]. Natural language processing (NLP) technology plays a crucial role in 

computational communication research [4]. It is committed to achieving effective communication between humans 

and computers through natural language, and is an interdisciplinary field of computer science, artificial intelligence, 

and linguistics. The core tasks of NLP include understanding, interpreting, and generating human language, 

enabling computers to process and analyze large amounts of natural language data. Its technologies such as word 

vectors, neural networks, and deep learning have greatly improved the performance of tasks such as machine 

translation, text understanding and information extraction, speech recognition and synthesis [5-9]. NLP not only 

promotes cross linguistic communication, but also demonstrates extensive application value in information 

retrieval, question answering systems, sentiment analysis, public opinion monitoring, as well as natural language 

generation and intelligent dialogue.  

 

2. Overview of Natural Language Processing Technology 
 

The emergence of computer technology has changed the current way of human survival. People can not only enjoy 

the convenience brought by the internet through computers in their daily lives, but also feel the secure and efficient 

lifestyle provided by the Internet of Things. At present, in order to meet people's needs for intelligent and modern 

social development, natural language processing technology can be integrated into current research in 

computational communication to ensure that machines do not require human management during subsequent 

operations. They can refer to corresponding control strategies and complete machine function operations on their 

own, thereby improving the real-time performance of intelligent control work and meeting the requirements of 

human machine interaction work [10-12].  

 

NLP technology is widely used in computational communication research, mainly including speech recognition,   
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machine translation, sentiment analysis, text generation, and other aspects[13]. Speech recognition: NLP 

Technology can convert speech into text, enabling computers to understand human language, such as systems like 

Apple Siri and Amazon Alexa. Machine translation: NLP can achieve automatic translation from one language to 

another, promoting cross linguistic communication, such as Google Translate. Emotion analysis: NLP can analyze 

emotions in text, such as positive, negative, or neutral, to monitor consumers' emotions towards brands. Text 

generation: NLP technology can synthesize natural and smooth text, such as automatically creating press releases, 

to improve writing efficiency [14-16]. These applications demonstrate the importance and potential of NLP in 

computational communication research.  

 

2.1 Application Overview 

 

Natural language processing technology, as a technical method for achieving language interaction between 

machines and humans, can complete the conversion of unstructured data such as language and audio, reduce the 

difficulty of machines understanding human language, and ensure smooth language interaction between machines 

and humans. In practical applications, natural language processing technology has two major functions: natural 

language understanding and natural language generation. Among them, natural language understanding can help 

machines understand human language, while natural language generation can ensure smooth communication 

between machines and humans. When standardizing unstructured content, machine learning and deep learning can 

be used to complete word segmentation, stem extraction, word form restoration, part of speech tagging, named 

entity recognition, and chunk processing of unstructured content. In the research of computational communication 

that integrates natural language, the processing methods for machine learning natural language mainly include text 

analysis, text aggregation, correlation analysis, and trend prediction. Among them, text analysis can improve the 

classification methods of models through supervised learning in the application process. The text clustering 

method can provide feature vectors and classification books in the application process, and complete the clustering 

analysis of sample feature vector similarity. The correlation analysis method can identify the relationship between 

feature vectors and results during the application process. The trend prediction rule can analyze the time series 

distribution conditions of existing data and complete data prediction work [17]. 

 

2.2 Fundamentals of Statistical Models 

 

In the current research process of computational propagation, commonly used natural language system models 

include Bayesian formula conditional probability, N-gram model, HMM model, etc. In specific information 

analysis work, selecting and using appropriate models based on the type of information and the needs of analysis 

workload can provide strong support for improving the quality and efficiency of analysis work. 

 

(1) Bayesian formula conditional probability 

 

In the process of applying Bayesian formula conditional probability judgment to determine which set of words W 

belongs to A1 or A2, the probabilities P(A1 | W) and P(A2 | W) can be calculated first, and the values of the two 

probabilities can be compared. If the probability value of A1 is greater than that of A2, it means that W belongs to 

A1, otherwise W belongs to A2. 

 

(2) N-element model 

 

The N-meta model is a commonly used mathematical model in natural language processing. In the process of 

applying this model, if the natural language meets the Markov property, the probability of the occurrence of a word 

w in a sentence r can be calculated by the formula P(wi | w1w2... wi−1) = P(wi | wi=n+1... wi−1), and a formula for 

calculating the sentence probability can be derived: 

 

p(S) = p(w1w2 … wm)= p(w1 )p(w2 |w1) ×…× p(wi | wi−n+1 …wi−1) 

 

In the actual analysis process, the larger the value of n in the formula, the higher the accuracy of the model. 

However, considering that the parameters used in the model and the required training set will also increase with 

the increase of n, and the training set is not large enough, it will lead to a decrease in the number of occurrences 

of most molecules or conjunctions in the corpus, or even the absence of this situation, which will inevitably lead 

to data sparsity. Knowledge shortage affects the performance of the model in subsequent processing work, so when 

applying n-source models for analysis work, data smoothing is required [18]. 
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(3) HMM model 

HMM model is an extremely important mathematical model, which is widely used in natural language processing 

and speech recognition. In the current research work of computational communication, this model has also been 

applied to other fields [19]. 

 

3. The Application Functions of Natural Language Processing Technology 
 

In the current development process of information technology, the application principle of natural language 

processing technology is to use preprocessing techniques to standardize unstructured content. The standardized 

content can be actively and correctly understood and specific functions can be completed. In the current research 

process of computational communication, natural language processing technology is widely used for functions 

including word frequency analysis, sentiment analysis, and semantic modeling [20-21]. 

 

3.1 Word Frequency Analysis 

 

Word frequency analysis is one of the most commonly used functions in current computational communication 

science. In the process of ranking analysis of hot words on websites such as Baidu Index and Tiktok Hot List, 

word frequency analysis technology can help the above websites use word segmentation technology to preprocess 

the corresponding data information, and then help the distributed big data system stream processing method to 

complete the quantitative statistics of word information. 

 

3.2 Emotion Analysis 

 

Emotion analysis technology is an analysis method that uses algorithms to refer to specific types of emotions to 

complete text classification processing. Common emotion classifications include positive, negative, happy, sad, 

and other emotions. In the process of applying sentiment analysis technology, effective analysis of attitudes 

towards textual information evaluation objects and evaluated subjects, as well as communication topics and 

emotional tendencies in cyberspace can be achieved through sentiment classification, subjective judgment, opinion 

summarization, and comment validity analysis. In the current research process of computational communication, 

sentiment analysis technology is mainly applied in word-of-mouth analysis. In the analysis process, not only can 

the evaluation of positive or negative information be completed based on the rating level, but also the subjective 

evaluation sentiment tendency of the evaluators can be analyzed through manual annotation, dictionary matching 

and other methods, providing reference for the development of product optimization work [22]. 

 

3.3 Semantic Modeling 

 

Considering the extreme complexity of human language, words have different meanings in different contexts. To 

improve the accuracy of word analysis, semantic modeling can be introduced into computational communication 

research, using algorithms combined with context to analyze the hidden meanings behind words. In current 

computational communication, semantic modeling technology is a relatively mature topic analysis technique. For 

example, semantic modeling techniques can be applied to extract the semantics of forum network users, compare 

user knowledge frameworks and explain similarities and differences, and complete research on the impact of 

response information on audiences. 

 

4. The Application Value of Natural Language Processing Technology 
 

4.1 Meet the Demands of Computational Communication Research 

 

In the current process of social development, the application of natural language processing technology can 

effectively meet the demands of computational communication research in communication paradigm adjustment, 

textual research, and other aspects. 

 

(1) Paradigm adjustment in communication studies 

 

From the perspective of paradigm adjustment in communication studies, the deepening of computational 

communication research has expanded the study of communication phenomena beyond functional research. 

Instead, it has begun to describe complex and diverse communication phenomena and group characteristics, and 

extract new research themes and their underlying meanings during the research process. At the same time, 
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computational communication research can effectively balance the subjective thinking of researchers and the 

objective requirements of textual research in the application process. With the rapid development of information 

technology, computational communication research has integrated fragmented, low probability, and large capacity 

event information into scientific research content, enhancing the depth of communication element research. 

 

(2) Text research 

 

At present, there is an urgent need for tools related to textual research in the paradigm of computational 

communication studies. Specifically, due to the fact that image data is generally a collection of RGB pixel files in 

matrix format, it is necessary to comprehensively apply knowledge from disciplines such as image processing and 

computer vision in the process of processing image data. This situation greatly increases the difficulty of research 

on image data. In the face of the above situation, text has become the main object of current news communication 

research and the main content of data mining and analysis in computational communication studies due to its 

advantages such as low difficulty in obtaining information in cyberspace, less background knowledge required for 

data processing, and low computational complexity. In the current research process of computational 

communication, network data acquisition and analysis is one of the important links in the research work. However, 

in the context of the information age, research in computational communication is facing enormous challenges due 

to factors such as the lack of regulation over network data sources and exponential growth in data volume. In order 

to improve the quality and efficiency of research work as much as possible, building an effective set of 

computational and text semantic recognition methods in the current research process of computational 

communication, and using them as analysis tools for semantic texts in cyberspace has become an important 

measure to enhance the data acquisition ability, processing efficiency, and analysis ability of research work. In 

this context, natural language processing technology has attracted the attention of researchers, and applying this 

tool to the current research process of computational communication can effectively meet the needs of researchers 

for personalized and customized data acquisition, organization, and processing [23]. 

 

4.2 Create Opportunities for Research in Computational Communication Studies 

 

The continuous development of natural language processing technology has brought new directions for the 

research of computational communication, and also provided new ideas for solving problems in traditional 

computational communication research. 

 

Firstly, the rapid development of natural language reading comprehension technology has propelled the study of 

computational communication texts towards refinement and customization. Specifically, natural language reading 

comprehension algorithms can enable machines to complete semantic understanding tasks according to context 

during application. Summarize, generalize, and refine the key points of language, effectively addressing language 

diversity, ambiguity, robustness, and knowledge dependence. It should be noted that although natural language 

reading comprehension technology has significantly improved its technical capabilities after the development of 

knowledge dependent machine reading comprehension technology, there are still certain difficulties in detecting 

unanswerable questions and partitioning reasonable answers in the actual text analysis process, which reduces the 

quality level of research in computational communication. 

 

Secondly, in current research on computational communication, researchers often first propose corresponding 

models and then use statistical and other disciplinary methods to complete information correlation verification. 

However, due to the fact that textual data often contains a large number of hidden variables that are difficult to 

detect and have characteristics such as small sample size, dispersion, and high dimensionality, applying the above 

methods to carry out text correlation verification will inevitably increase the difficulty of model design verification. 

To solve this problem, unsupervised learning natural language processing techniques can be applied in the analysis 

process to complete the analysis of text data feature vectors without providing a specific model in advance, timely 

identify hidden variables contained in text information, and then carry out model design work based on this, in 

order to make up for the inherent shortcomings of the assumed model. 

 

Again, in the current research process of computational communication, the application of natural language 

processing technology can further enhance the objectivity of research work. Specifically, in order to shorten the 

distance between computational communication and objective science, researchers in computational 

communication want to find more objective ways to study communication objects as their research focus. In recent 

years, with the continuous optimization and upgrading of natural language processing technology, its application 

in computational communication research has become an important measure to improve the accuracy and 
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objectivity of research results. For example, in practical research work, researchers can replace survey 

questionnaires and interviews with datasets and validation sets under information technology mining. By analyzing 

massive amounts of data and weakening individual heterogeneity, the reliability and accuracy of data mining work 

can be improved. 

 

Finally, with the continuous optimization and upgrading of natural language processing technology, research on 

communication mode analysis and ethical exploration has become increasingly in-depth. Specifically, in practical 

applications, natural language processing technology not only has language comprehension capabilities but also 

natural language generation capabilities, which can be applied to the generation of data news. In recent years, with 

the continuous development of natural language processing technology, this technology not only effectively meets 

the current demand for actively generating text in the cyberspace, but also provides new topics for the research of 

computational communication research objects, models, and ethics. 

 

5. Conclusion 
 

In summary, computational sociology can effectively analyze complex social systems by collecting and analyzing 

data related to human behavior in cyberspace, eliminating heterogeneity and noise factors, and enriching people's 

social cognition while identifying social phenomena in the system. At present, conducting research on the 

application value of natural language processing in computational communication can provide assistance for the 

development of computational sociology. The future development of NLP technology in computational 

communication research will show a trend of diversification and depth. Firstly, with the continuous advancement 

of deep learning technology, NLP models will have stronger language understanding and generation capabilities, 

capable of handling more complex language phenomena and contexts. Secondly, multimodal NLP technology will 

gradually emerge, combining various information such as text, images, and speech to achieve more comprehensive 

and accurate information understanding, expanding the application scenarios of NLP. In addition, NLP technology 

will be deeply integrated with other fields such as machine learning and knowledge graphs to solve more complex 

natural language processing problems. Finally, with the advancement of globalization, multilingual processing 

will become an important development direction for NLP, constructing models that can understand and process 

multiple languages, promoting cross linguistic communication and understanding. 
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