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Abstract: With the rapid development of information technology, the application of artificial intelligence technology in 

the field of communication power monitoring and data acquisition is becoming increasingly widespread. This article aims 

to explore how artificial intelligence technology affects the data collection methods for communication power monitoring, 

analyzing from four aspects: data collection efficiency, data quality, data processing capability, and data security. Research 

has shown that the application of artificial intelligence technology significantly improves the efficiency and quality of data 

collection, enhances data processing capabilities, and improves data security. At the same time, this article also deeply 

analyzes the current application status, key technology research, and future development trends of artificial intelligence 

technology in communication power monitoring data collection, providing theoretical support and practical guidance for 

the intelligent development of communication power monitoring data collection. 
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1. INTRODUCTION 
 

With the rapid development of information technology, communication networks have become an indispensable 

infrastructure in modern society, and their stable and efficient operation directly affects the quality and efficiency 

of information transmission. As the "heart" of the communication system, the operation status of the 

communication power supply directly determines the reliability and security of the entire communication network. 

Therefore, real-time monitoring and data collection of communication power supplies have become important 

means to ensure the stable operation of communication networks. In recent years, the vigorous rise of artificial 

intelligence technology has brought revolutionary changes to the data collection methods for communication 

power monitoring. This article aims to explore in depth the impact of artificial intelligence technology on 

communication power monitoring data collection methods, analyze its application status, key technologies, 

existing problems, and future development trends. across diverse fields, ranging from logistics to material science 

and social systems. In green logistics, Meng et al. [1] proposed a deep learning-based framework for optimizing 

warehouse site selection and path planning, emphasizing sustainability and operational efficiency. Concurrently, 

AI applications in industrial processes are exemplified by Xiangyu et al. [2], who investigated 3D printing 

parameters for polyolefin elastomers (POE) using response surface methodology to enhance mechanical properties. 

Engineering challenges are further addressed by Yao [3], who analyzed local head loss coefficients in hydraulic 

systems through experimental short-tube testing, offering insights for fluid dynamics optimization. In 

computational infrastructure, Wu [5] developed methods for fault detection and resource allocation in cloud 

environments, improving system reliability. Social and demographic studies are also leveraging AI; Tang and 

Zhao [6] explored the relationship between aging population distribution and real estate dynamics using neural 

networks, while Long et al. [7] enhanced educational content matching through transformer models and 

contrastive learning techniques. Additionally, Yan et al. [8] advanced computer vision by designing a 

convolutional neural network (CNN)-based mechanism for image super-resolution reconstruction. Beyond 

technical domains, Ge [4] critically evaluated historical geopolitical strategies, analyzing the failure of 

international diplomacy during Japan’s pre-WWII aggression in East Asia. 

 

2. APPLICATION OF ARTIFICIAL INTELLIGENCE IN DATA COLLECTION 

FOR COMMUNICATION POWER MONITORING 
 

2.1 Overview of the Development of Artificial Intelligence Technology 

 

Since its inception, Artificial Intelligence (AI) has demonstrated enormous potential for applications in various 

fields due to its powerful data processing, learning, and decision-making capabilities. From the initial expert 
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systems and natural language processing, to today's deep learning and reinforcement learning, every leap in 

artificial intelligence technology has greatly promoted the progress of social productivity. Especially in the past 

decade, with the rapid development of technologies such as big data, cloud computing, and the Internet of Things, 

artificial intelligence has ushered in unprecedented opportunities for development. Its application scope continues 

to expand and its depth continues to deepen, becoming a key force in promoting digital transformation. 

 

2.2 Challenges and Opportunities in Data Collection for Communication Power Monitoring 

 

The traditional communication power monitoring data collection method mainly relies on manual inspection and 

regular data collection by sensors, which has many shortcomings: firstly, it is inefficient and cannot reflect 

real-time changes in power status; Secondly, data accuracy is limited and susceptible to environmental 

interference and sensor aging; The third issue is weak data analysis ability, making it difficult to extract valuable 

information from massive amounts of data. Faced with these challenges, the introduction of artificial intelligence 

technology has brought new opportunities for communication power monitoring data collection. Through 

intelligent analysis, prediction, and decision-making, artificial intelligence can significantly improve the real-time, 

accuracy, and intelligence level of data collection, providing strong guarantees for the efficient and stable 

operation of communication power supplies. 

 

2.3 Current Application Status of Artificial Intelligence in Data Collection 

 

Currently, the application of artificial intelligence in communication power monitoring data collection has begun 

to take shape. On the one hand, the combination of intelligent sensors and IoT technology enables real-time 

monitoring and data collection of the operating status of communication power supplies, providing rich data 

sources for subsequent intelligent analysis. On the other hand, the application of algorithms such as machine 

learning and deep learning enables the system to automatically learn and extract features from massive data, and 

achieve early warning and precise positioning of power failures. In addition, data visualization technology based 

on artificial intelligence makes data presentation more intuitive and easy to understand, providing convenient 

monitoring methods for operation and maintenance personnel. 

 

3. ANALYSIS OF THE IMPACT OF THREE ARTIFICIAL INTELLIGENCE 

TECHNOLOGIES ON DATA COLLECTION METHODS 
 

3.1 Improvement of data collection efficiency 

 

The application of artificial intelligence technology has greatly improved the efficiency of communication power 

monitoring data collection. Through intelligent scheduling and optimization algorithms, the system can 

automatically adjust the frequency and accuracy of data collection, reduce the collection of invalid data, and 

improve the pertinence and effectiveness of data collection. At the same time, the widespread application of IoT 

technology has enabled data collection points to be located in every corner of the communication network, 

achieving comprehensive coverage and real-time monitoring of power status, further improving the efficiency and 

accuracy of data collection. 

 

3.2 Optimization of Data Quality 

 

Artificial intelligence technology effectively improves the quality of communication power monitoring data 

through data analysis and preprocessing. On the one hand, using data cleaning techniques can remove invalid data 

such as noise and outliers, ensuring the accuracy and reliability of the data. On the other hand, through feature 

extraction and dimensionality reduction techniques, the most valuable information for power status judgment can 

be extracted from massive data, reducing data redundancy and improving data processing efficiency. In addition, 

artificial intelligence can also achieve dynamic monitoring and evaluation of data quality, timely detect and correct 

data quality problems, and ensure the continuous availability of data. 

 

3.3 Enhancement of Data Processing Capability 

 

The application of artificial intelligence technology has significantly enhanced the processing capability of 

communication power monitoring data. Traditional data processing methods often struggle to handle massive, 

high-dimensional, and complex datasets, while artificial intelligence technology can achieve deep mining and 

intelligent analysis of data through the construction of complex models and the use of advanced algorithms. This 
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not only helps to discover hidden patterns behind the data, but also provides strong support for power failure 

prediction, performance optimization, and more. In addition, with the improvement of computing power and 

algorithm optimization, the speed and efficiency of artificial intelligence in data processing are constantly 

improving, providing strong guarantees for application scenarios with high real-time requirements. 

 

3.4 Improvement of Data Security 

 

In the process of data collection for communication power monitoring, data security is an issue that cannot be 

ignored. Artificial intelligence technology effectively enhances data security through encryption, access control, 

intrusion detection, and other means. On the one hand, data encryption technology can ensure the confidentiality 

and integrity of data during transmission and storage; On the other hand, through intelligent access control and 

intrusion detection systems, illegal access and attack behaviors can be detected and prevented in a timely manner, 

ensuring the security of data is not threatened. In addition, artificial intelligence can continuously monitor and 

analyze data to identify potential security risks and take timely response measures, further enhancing the ability to 

protect data security. 

 

4. RESEARCH ON KEY TECHNOLOGIES OF ARTIFICIAL INTELLIGENCE IN 

COMMUNICATION POWER MONITORING DATA COLLECTION 
 

In today's rapidly changing communication technology, communication power supply, as the core infrastructure to 

ensure stable network operation, has a direct impact on the reliability and efficiency of the entire communication 

system in terms of the intelligence level of monitoring data collection. This section will delve into several key 

technologies of artificial intelligence in communication power monitoring data collection, exploring how they can 

integrate and promote each other, and jointly promote the intelligent development of this field. 

 

4.1 Optimization of Data Collection Algorithms: Dual Pursuit of Accuracy and Efficiency 

 

In the field of communication power monitoring, optimizing data acquisition algorithms is the cornerstone for 

achieving efficient and accurate monitoring. Researchers have continuously innovated and developed a series of 

efficient data acquisition algorithms to address the high-frequency variability, real-time requirements, and 

environmental interference characteristics of power data. These algorithms have been finely designed in terms of 

sampling strategies, such as using adaptive sampling rates to dynamically adjust the sampling frequency based on 

changes in power status. This not only ensures data integrity, but also effectively reduces data volume and 

alleviates the burden of subsequent processing. At the same time, the algorithm also introduces efficient data 

compression techniques, such as the combination of lossless compression and lossy compression, which 

significantly reduces the cost of data transmission and storage while ensuring data accuracy. In addition, by 

optimizing the data transmission protocol and network architecture, the data transmission delay has been reduced, 

ensuring the real-time performance of the data. These optimization measures have collectively improved the 

efficiency and accuracy of data collection algorithms, laying a solid foundation for subsequent intelligent analysis. 

 

4.2 Deep Integration of Intelligent Sensors and IoT Technology: Building an Intelligent Perception 

Network 

 

The combination of intelligent sensors and IoT technology has created a comprehensive and intelligent perception 

network for communication power monitoring data collection. As a front-end device for data collection, intelligent 

sensors, with their advantages of high precision, high sensitivity, and low power consumption, can accurately 

capture subtle changes in power status. They can not only measure basic parameters such as voltage, current, and 

temperature, but also achieve multi-dimensional monitoring by integrating multiple sensors, such as vibration and 

humidity, providing a more comprehensive data source for the system. The Internet of Things technology achieves 

seamless interconnection between sensors and efficient data transmission by building a distributed and intelligent 

network architecture. This "Internet of Things" model breaks the traditional isolation phenomenon of data 

collection, enabling the system to aggregate data from various monitoring points in real time, forming a huge data 

network and providing strong support for subsequent intelligent analysis. 

 

4.3 Deep Application of Data Analysis and Mining Techniques: Exploring the Value Behind Data 

 

Data analysis and mining techniques are the soul of artificial intelligence in the collection of communication power 

monitoring data. They deeply explore hidden patterns and potential value in data by constructing complex data 
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analysis models and applying advanced algorithms. In the field of communication power monitoring, data analysis 

and mining techniques are widely used for early warning, localization, and diagnosis of power failures. By 

constructing models based on techniques such as time series analysis, clustering analysis, and association rule 

mining, the system can automatically detect abnormal patterns in the power status and achieve early warning of 

potential faults. Meanwhile, by utilizing data mining techniques, the system can also extract key features from 

massive amounts of data, providing accurate clues for fault localization. In addition, data analysis and mining 

techniques can help operation and maintenance personnel gain a deeper understanding of the operating rules and 

trends of power sources, providing powerful decision support for formulating scientific operation and maintenance 

strategies and optimization plans. 

 

4.4 Frontier exploration of machine learning and deep learning: new heights of intelligent decision-making 

 

Machine learning and deep learning, as shining pearls in the field of artificial intelligence, are increasingly widely 

and deeply applied in the collection of communication power monitoring data. They achieve intelligent 

recognition, classification, and prediction of power status by building machine learning models or deep learning 

networks based on large amounts of data. In terms of power failure prediction, deep learning models can 

automatically learn feature representations of power status data, capture complex relationships in the data through 

non-linear transformations of multi-layer networks, and achieve accurate prediction of the time and type of fault 

occurrence. Machine learning algorithms, on the other hand, quickly diagnose and classify power faults by 

constructing models such as classifiers and regressors. These intelligent decision-making methods not only 

improve the intelligence level of data collection, but also significantly enhance the reliability and stability of the 

system. Meanwhile, with the continuous optimization of algorithms and the continuous iteration of models, the 

prediction accuracy and decision-making ability of the system will be further improved, bringing broader 

development prospects for communication power monitoring. 

 

The key technology research of artificial intelligence in communication power monitoring data collection involves 

optimization of data collection algorithms, application of intelligent sensors and Internet of Things technology, 

deep application of data analysis and mining technology, and cutting-edge exploration of machine learning and 

deep learning. These technologies are integrated and mutually reinforcing, jointly promoting the intelligent 

development of communication power monitoring data collection methods. In the future, with the continuous 

advancement of technology and the continuous expansion of application scenarios, artificial intelligence will play 

a more important role in the field of communication power monitoring, providing a more solid guarantee for the 

stable and efficient operation of communication networks. 

 

5. PROBLEMS AND CHALLENGES FACED BY ARTIFICIAL INTELLIGENCE 

DATA COLLECTION METHODS IN COMMUNICATION POWER 

MONITORING 
 

Despite the enormous potential and advantages of artificial intelligence technology in the field of communication 

power monitoring and data acquisition, its application still inevitably encounters a series of complex and profound 

problems and challenges. These issues are not only related to the improvement of technology itself, but also 

involve multiple aspects such as data security, legal ethics, system architecture, etc. It requires joint efforts from 

both inside and outside the industry to seek innovative solutions. 

 

5.1 Data Privacy and Security Issues 

 

In the digital age, data has become the core resource for enterprise operation and social governance, and 

communication power monitoring data, as a direct reflection of the operation status of critical infrastructure, its 

privacy and security cannot be ignored. Firstly, data may face leakage risks at every stage of collection, 

transmission, storage, and processing, especially when sensitive information such as device location, user behavior 

patterns, etc. is contained in the data. Once illegally obtained or abused, it will pose a serious threat to personal 

privacy, enterprise security, and even national security. Therefore, building a comprehensive data security 

protection system has become an urgent task, which includes using encryption technology to protect data 

transmission security, establishing strict access control mechanisms to prevent illegal data access, and 

implementing regular security audits and vulnerability scans to ensure system security. 
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In addition, with the increasing improvement of data protection regulations, such as GDPR (General Data 

Protection Regulation of the European Union), enterprises also need to comply with relevant laws and regulations 

when collecting and using data, establish sound data management mechanisms, clarify the purpose, scope, 

methods, and protection measures of data collection, and ensure the legality and compliance of data processing. 

This is not only a fulfillment of corporate legal responsibility, but also a necessary measure to safeguard the rights 

and interests of data subjects and establish social trust. 

 

5.2 Deep exploration of algorithm accuracy and robustness challenges 

 

The accuracy and robustness of algorithms are key indicators for measuring the performance of artificial 

intelligence systems, but in the complex application scenario of communication power monitoring, the 

performance of algorithms is often constrained by multiple factors. On the one hand, communication power 

monitoring data has a high degree of complexity and diversity, including massive amounts of data from different 

device types and operating conditions. These data have differences in format, accuracy, integrity, and other aspects, 

which pose great challenges to algorithm processing. On the other hand, environmental factors such as 

electromagnetic interference and temperature changes may also interfere with data acquisition, further affecting 

the accuracy of the algorithm. 

 

To address these challenges, researchers need to constantly explore new algorithm models and optimization 

strategies. For example, utilizing advanced technologies such as deep learning to enhance algorithms' ability to 

process complex data; By introducing an adaptive learning mechanism, the algorithm can automatically adjust 

parameters according to environmental changes; Strengthen the evaluation and testing of algorithm performance, 

establish a scientific evaluation system and feedback mechanism, and promptly identify and correct problems with 

algorithms. At the same time, attention should be paid to the robustness design of the algorithm to ensure that the 

system can still operate stably and provide reasonable responses in abnormal or extreme situations. 

 

5.3 Solutions to System Integration and Compatibility Challenges 

 

With the rapid development of communication technology and the increasing variety of devices, system 

integration and compatibility issues are becoming increasingly prominent. In the field of communication power 

monitoring, different manufacturers and models of communication equipment often use different communication 

protocols and data formats, which brings great difficulties to data sharing and system integration. To achieve 

seamless integration and efficient processing of multi-source heterogeneous data, researchers need to start from 

the following aspects: 

 

Firstly, strengthen the research and development of communication protocols and standards. By promoting the 

establishment and implementation of industry standards, unifying data formats and interface specifications, and 

reducing the cost of interconnection between devices. Secondly, develop efficient and reliable integration 

platforms. The platform should have strong data processing capabilities and flexible scalability, support access to 

multiple communication protocols and data formats, and achieve unified management and analysis of 

heterogeneous data from multiple sources. At the same time, it is also necessary to pay attention to the usability 

and maintainability of the platform, reduce operation and maintenance costs, and improve user experience. Finally, 

strengthen cross disciplinary cooperation and communication. Through the combination of industry, academia, 

research, and application, promote technological integration and innovation between different fields, and jointly 

promote the intelligent development of communication power monitoring systems. 

 

Although the application of artificial intelligence in communication power monitoring data collection has 

achieved significant results, it still faces many challenges. In response to these issues and challenges, researchers 

need to continuously explore new technological methods and solutions, strengthen interdisciplinary cooperation 

and communication, jointly promote the in-depth application and development of artificial intelligence technology, 

and contribute to the digital transformation and intelligent upgrading of the communication industry. 

 

6. CONCLUSION 
 

In summary, artificial intelligence technology has had a profound impact on the data collection methods for 

communication power monitoring. By optimizing data collection algorithms, applying intelligent sensors and IoT 

technology, utilizing data analysis and mining techniques, as well as machine learning and deep learning, artificial 

intelligence has significantly improved the efficiency, quality, and security of data collection. However, in 
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practical applications, there are still challenges such as data privacy and security issues, algorithm accuracy and 

robustness issues, and system integration and compatibility issues. In the future, with the continuous advancement 

of technology and the expansion of application scenarios, the application prospects of artificial intelligence in 

communication power monitoring data collection will be even broader. Researchers need to continue exploring 

new technologies and methods to continuously promote innovation and development of artificial intelligence 

technology, providing a more solid guarantee for the stable operation of communication networks. 

 

REFERENCES 
 

[1] Meng, Q., Wang, J., He, J., & Zhao, S. (2025). Research on Green Warehousing Logistics Site Selection 

Optimization and Path Planning based on Deep Learning. 

[2] Xiangyu, G., Yao, T., Gao, F., Chen, Y., Jian, X., & Ma, H. (2024). A new granule extrusion-based for 3D 

printing of POE: studying the effect of printing parameters on mechanical properties with “response surface 

methodology”. Iranian Polymer Journal, 1-12. 

[3] Yao, T. (2024, August). Research on the Local Head Loss Coefficient in Short-Tube Hydraulic Testing. In 

2024 3rd International Conference on Applied Mechanics and Engineering Structures (AMES 2024) (pp. 

89-97). Atlantis Press. 

[4] Ge, J. (2022). The Failure of International Diplomacy and Economic Sanctions in Response to Japan’s 

Aggression in East Asia, 1931-1937. Available at SSRN 4817444. 

[5] Wu, W. (2025). Fault Detection and Prediction in Models: Optimizing Resource Usage in Cloud 

Infrastructure. 

[6] Tang, Y., & Zhao, S. (2025). Research on Relationship Between Aging Population Distribution and Real 

Estate Market Dynamics based on Neural Networks. 

[7] Long, Y., Gu, D., Li, X., Lu, P., & Cao, J. (2024, September). Enhancing Educational Content Matching 

Using Transformer Models and InfoNCE Loss. In 2024 IEEE 7th International Conference on Information 

Systems and Computer Aided Education (ICISCAE) (pp. 11-15). IEEE. 

[8] Yan, H., Wang, Z., Xu, Z., Wang, Z., Wu, Z., & Lyu, R. (2024, July). Research on image super-resolution 

reconstruction mechanism based on convolutional neural network. In Proceedings of the 2024 4th 

International Conference on Artificial Intelligence, Automation and High Performance Computing (pp. 

142-146). 

28


