
 

Journal of Theory and Practice of Management Science               ISSN: 2790-1491

www.centuryscipub.com

  
  
   

 

                       

Volume 5 Issue 3, 2025Volume 5 Issue 4, 2025

   

  
  

  

  
  

  

  

 
  

  
  

  

 

Application and Optimization of Natural 

Language Processing Technology in Intelligent 

Customer Service System 
 

Shuai Qi 
 

Sichuan Kerui New Laser Technology Co., Ltd. Chengdu 610299, Sichuan, China 

 

Abstract: In today's global digital transformation wave, it is increasingly urgent for enterprises to pursue efficient and 

accurate customer service. With the expansion of business scale and the diversification of customer needs, traditional 

customer service models have gradually exposed problems such as slow response speed, low processing efficiency, and 

uneven service quality, which are difficult to meet the customer service needs of modern enterprises. In this context, the 

introduction of natural language processing technology has injected new vitality into the development of intelligent 

customer service systems. NLP technology simulates human language processing ability through advanced technologies 

such as deep learning and machine learning, enabling computers to accurately understand and generate natural language, 

greatly improving the interaction ability and service efficiency of intelligent customer service systems. The introduction of 

this technology not only provides more convenient and efficient customer service solutions for enterprises, but also provides 

strong support for their digital transformation and intelligent upgrading. 
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1. INTRODUCTION 
 

The deepening of digital transformation has led to an increasing demand for efficient and accurate customer 

service. Traditional customer service models are no longer able to meet this demand. This article explores in depth 

the application and optimization strategies of natural language processing technology in intelligent customer 

service systems. By analyzing the key features of natural language processing technology in intelligent customer 

service systems, such as problem understanding and intent recognition, automatic question answering and answer 

generation, sentiment analysis and sentiment recognition, the important role of natural language processing 

technology in improving customer service efficiency and quality is revealed. Meanwhile, based on the actual 

application scenarios of intelligent customer service systems, optimization strategies have been proposed to 

provide enterprises with more efficient and intelligent customer service solutions. The research results of this 

article have important theoretical and practical significance for promoting the further development of intelligent 

customer service systems. Recent advancements in artificial intelligence (AI) and computer vision have 

demonstrated significant progress across diverse domains. In object detection, Chen et al. [1] proposed a one-stage 

framework integrating gaze estimation for improved object referring, achieving notable performance on 

benchmark datasets. Similarly, Yan et al. [6] leveraged convolutional neural networks (CNNs) to enhance image 

super-resolution reconstruction, highlighting the versatility of deep learning in visual tasks. Autonomous systems 

have also benefited from AI, as seen in Wang et al. [2]'s end-to-end model for self-driving vehicles, which 

addresses perception and decision-making synergistically. In industrial applications, Yin et al. [4] and Luo et al. [5] 

employed deep learning for material science and e-commerce optimization, respectively, with the latter 

introducing quantized Falcon-7B models to refine chatbot efficiency. Chew et al. [3] further demonstrated AI's 

role in financial risk assessment by streamlining e-commerce accounting workflows. Meanwhile, Long et al. [7] 

applied transformer architectures with InfoNCE loss to improve educational content matching, showcasing AI's 

cross-disciplinary adaptability. Emerging methodologies also address infrastructure and societal challenges. Wu [9] 

developed cloud resource optimization techniques via fault detection models, while Tang and Zhao [8] analyzed 

aging population impacts on real estate using neural networks. In engineering, Yao [10] investigated hydraulic 

testing parameters, underscoring AI's potential in empirical research. Collectively, these studies reflect AI's 

expanding scope, from fundamental algorithms [1, 6] to transformative applications [2, 3, 8]. 

 

2. APPLICATION OF NATURAL LANGUAGE PROCESSING TECHNOLOGY IN 

INTELLIGENT CUSTOMER SERVICE SYSTEMS 
 

2.1 Building a 'Smart Brain' for Intelligent Customer Service 
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The intelligent customer service system is empowered by natural language processing technology (NLP) to 

achieve deep semantic understanding of user input, which is the cornerstone of its efficient and accurate service. 

Traditional customer service systems often rely on keyword matching or fixed dialogue processes, making it 

difficult to deal with complex and variable user problems. NLP technology can deeply explore the true intentions 

and potential needs of user discourse through semantic analysis, syntactic analysis, and other means. For example, 

when a user asks, "When will the goods I bought be delivered?" At that time, intelligent customer service can not 

only identify the user's explicit need to query logistics information, but also analyze the anxiety that the user may 

experience due to long waiting times through context analysis. On this basis, intelligent customer service will 

provide more humane answers, such as "Your goods have been delivered and are expected to arrive tomorrow 

afternoon, please be patient". This answer not only meets the basic needs of users, but also provides additional 

comfort and explanation, greatly improving the user experience. In addition, deep semantic understanding can also 

help intelligent customer service deal with some vague or ambiguous problems. For example, when a user says 

"this piece of clothing is too big", intelligent customer service can recognize the user's intention to exchange or 

return it and provide corresponding solutions. This ability benefits from advanced technologies such as semantic 

role annotation and sentiment dictionary construction in NLP technology, jointly creating an intelligent customer 

service "smart brain" that can "understand human language" and understand the user's real needs. 

 

2.2 Expand the communication boundaries of intelligent customer service 

 

With the continuous development of technology, the interaction mode of intelligent customer service systems is 

constantly innovating. Traditional text dialogue can no longer meet the diverse needs of users, and the emergence 

of multimodal interaction technology has broken this limitation. Through the combination of NLP technology and 

other techniques, intelligent customer service systems can process various forms of user input, such as images, 

voice, and videos. On e-commerce platforms, users can inquire about details or after-sales issues by taking photos, 

uploading product images, and other methods. The intelligent customer service system can use image recognition 

technology to quickly identify product information in pictures, and combine NLP technology for semantic analysis 

to provide accurate answers or processing suggestions. This interactive mode not only improves users' shopping 

efficiency, but also reduces the work pressure of customer service personnel. In addition, the application of voice 

interaction technology has brought more possibilities for intelligent customer service systems. Users can complete 

shopping inquiries, order management, and other operations through voice commands without manually entering 

text. This interaction method is not only suitable for users with limited vision, but also provides a more convenient 

service experience for elderly people who are not good at using keyboards. In addition to image and voice 

interaction, intelligent customer service systems can also combine video, AR/VR and other technologies to 

achieve richer multimodal interaction. For example, users can communicate face-to-face with customer service 

personnel through video calls, or use AR/VR technology to simulate product usage scenarios, gaining a more 

intuitive understanding of product characteristics and advantages. The application of these multimodal interaction 

technologies not only broadens the communication boundaries of intelligent customer service, but also provides 

users with a more convenient, efficient, and personalized service experience. 

 

2.3 Build a continuously evolving intelligent customer service 

 

Through machine learning algorithms and big data analysis techniques, intelligent customer service can 

continuously learn and accumulate knowledge from user feedback, thereby improving its service quality and 

efficiency. Intelligent customer service systems can use machine learning algorithms to cluster and analyze user 

questions, identify common and hot issues, optimize the response strategies of these questions using training 

models, and improve the accuracy and efficiency of answers. Intelligent customer service systems can 

continuously adjust service strategies based on user feedback and satisfaction survey results to meet the constantly 

changing needs of users. The intelligent customer service system can also utilize big data analysis technology to 

explore users' potential needs and preferences. By analyzing users' historical data and behavior trajectories, 

intelligent customer service can predict their future shopping needs and preferences, and provide more 

personalized service suggestions in advance. This personalized service can not only enhance users' shopping 

experience, but also bring more commercial value to enterprises. In addition, the intelligent customer service 

system can also achieve more intelligent services through integration and linkage with other systems, such as 

integration with logistics systems, which can update real-time logistics information of products and provide users 

with more accurate delivery times; Integration with payment systems can simplify the payment process and 

improve user payment efficiency. These intelligent services not only enhance user satisfaction and loyalty, but also 

provide more comprehensive and efficient service support for enterprises. 
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3. OPTIMIZATION STRATEGIES FOR NATURAL LANGUAGE PROCESSING 

TECHNOLOGY IN INTELLIGENT CUSTOMER SERVICE SYSTEMS 
 

3.1 Enhance user satisfaction and loyalty 

 

With JD Taking the COM platform as an example, the platform introduces an NLP based emotion analysis module, 

which enables its intelligent customer service "JIMI" to capture real-time emotional changes in user conversations. 

When users express dissatisfaction or confusion, JIMI can quickly identify and provide timely and appropriate 

comfort and explanation. For example, when a user expresses dissatisfaction due to logistics delays, JIMI will 

immediately apologize and provide real-time updates on logistics information and possible compensation plans. 

This emotional response not only effectively alleviates the user's negative emotions, but also enhances the user's 

understanding of JD Trust and loyalty on the COM platform. In addition, the emotional intelligence integration 

strategy also promotes deep interaction between intelligent customer service and users. By understanding users' 

emotional needs, JIMI can provide users with more intimate and personalized services. For example, when a user 

shows strong interest in a product, JIMI will proactively recommend related products or promotional activities, 

thereby further enhancing the user's shopping experience and satisfaction. 

 

3.2 Achieve precise response and efficient service 

 

Deepening semantic understanding is another key strategy for optimizing NLP technology in intelligent customer 

service systems, which aims to improve the ability of intelligent customer service to analyze complex semantics 

and achieve more accurate and efficient responses. Taking China Merchants Bank as an example, the bank has 

significantly improved its ability to handle complex financial problems through the introduction of a deep learning 

based semantic understanding model for intelligent customer service "small tricks". When a user poses a 

combination problem involving multiple financial products, the 'tip' can accurately identify all elements in the 

problem and provide a clear and comprehensive answer. For example, when a user asks how to calculate returns 

when purchasing both fixed deposits and wealth management products simultaneously, the "tip" will immediately 

analyze the key information in the question and provide detailed calculation methods and expected returns. In 

addition, the strategy of deepening semantic understanding has also enhanced the ability of intelligent customer 

service in cross language services. By training multilingual semantic understanding models, intelligent customer 

service can handle user issues from different countries and regions, providing strong support for global services. 

Taking Alibaba as an example, its intelligent customer service system can already handle multilingual issues 

including English, Chinese, and Spanish, providing an accessible shopping experience for global users. 

 

3.3 Build a continuously evolving intelligent customer service 

 

This strategy emphasizes the establishment of an intelligent customer service system, which can adapt to changes 

in user needs through continuous learning and constantly evolve. Taking Baidu as an example, the company has 

introduced an autonomous learning model based on reinforcement learning to enable its intelligent customer 

service "ERNIE Bot" to continuously learn and optimize in the process of interaction with users. When a user asks 

a new question, "ERNIE Bot" will try to give a preliminary answer and adjust the model according to the user's 

feedback. This independent learning method not only improves ERNIE Bot's ability to deal with new problems, 

but also enables the system to constantly adapt to changes in user needs. Self learning and iterative strategies have 

also enhanced the ability of intelligent customer service in personalized services. Intelligent customer service can 

identify users' preferences and needs by analyzing their historical session data and shopping behavior, and provide 

personalized service suggestions for users. Taking Tencent as an example, its intelligent customer service system 

can analyze user data to provide customized service recommendations and solutions, thereby further enhancing 

user satisfaction and loyalty. 

 

3.4 Creating a comprehensive customer service experience 

 

The Xiaomi intelligent customer service system supports multiple interactive methods such as text, voice, and 

image. When users need to consult about product issues, they can interact with the intelligent customer service 

through text or voice input; When users need to display product issues, they can upload pictures or videos to allow 

intelligent customer service to have a more intuitive understanding of the problem. This multimodal interaction not 

only improves the communication efficiency between users and intelligent customer service, but also enables 

problems to be solved more accurately and quickly. In addition, the multimodal interaction integration strategy has 
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also enhanced the ability of intelligent customer service in cross channel services. By integrating interaction data 

from different channels, intelligent customer service can provide users with a seamless cross channel service 

experience. For example, when a user switches from a mobile app to a webpage, intelligent customer service can 

automatically recognize the user's identity and continue to provide previous services, thereby avoiding service 

interruptions or repeated inquiries that users may encounter when switching between different channels. 

 

4. CONCLUSION 
 

In summary, the application of natural language processing technology has become an indispensable component in 

intelligent customer service systems, providing strong support for improving user experience, enhancing 

efficiency, and expanding global availability. Emotion analysis and text analysis help the system better understand 

user needs, while automatic Q&A and multilingual support enhance the convenience and global competitiveness 

of customer service systems. In the future, with the further development of technology, these application areas will 

continue to evolve, bringing more innovation and improvements to intelligent customer service systems to meet 

the growing needs of users. 
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