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Power Digital Network Architecture and Application Based
on the Internet of Things

Jianxin Long

State Grid Yongzhou Power Supply Company, Yongzhou, Hunan, 425000, China

Abstract

The application of the Internet of Things (IoT) technology in the power digital network is leading the revolution of energy
management. By deploying a variety of smart sensors and devices, power systems can be monitored, analyzed and optimized in real
time to improve efficiency and reliability. Power digital network architecture usually includes data acquisition layer, data transmission
layer and data application layer. The data acquisition layer uses sensors and smart meters to collect power usage data and device
status information. The data transmission layer transfers the data to a centralized system through a wireless network or a wired
network. Finally, the data application layer provides decision support and automated control, such as load forecasting, fault diagnosis,
and intelligent scheduling, through advanced data analysis and processing. The ultimate goal of this architecture is to achieve
efficient operation of power systems, reduce operating costs and improve the user experience. Power companies can better respond to
fluctuations in energy demand, optimize the allocation of power grid resources, and achieve sustainable development goals.

Keywords
Internet of Things; digital power; network architecture
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Challenges and Solutions of IoT Communication Technology

Fengyan Zhao
Weihai Vocational College, Weihai, Shandong, 264200, China

Abstract

In recent years, with the gradual increase in the number of Internet of Things devices, Internet of Things communication technology
is facing increasingly serious challenges. This paper focuses on these challenges and proposes some solutions. The main challenges
include: limited network bandwidth, device power consumption, data security and other issues. To solve these problems, we propose
the following solutions: using new communication technologies such as NarrowBand IoT protocol to expand network bandwidth;
The energy consumption of equipment is minimized by optimization algorithm; Use encryption technology to improve data security.
Ultimately, our results show that these solutions have a significant impact on improving the performance of iot communication
technologies. The research results can provide important reference for the industry in the development of Internet of Things
communication technology.

Keywords
Internet of Things communication technology; network bandwidth; equipment energy consumption; data security; NarrowBand [oT protocol
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Research and Implementation of Pipeline Robot Wired
Communication System

Jianqiang Liu Jinbi Wang
Jincheng Expressway Management Co., Ltd., Jincheng, Shanxi, 045000, China

Abstract

With the rapid development of industrialization, pipeline robots are more and more widely used in various fields. In order to
improve the communication capability of pipeline robots in complex environments, this paper studies and implements a novel
wired communication system. The system aims to realize the efficient and stable data transmission between the pipeline robot
and the control center. Through the deep discussion of the wired communication technology, this study designed a highly
adaptable communication scheme, and verified its reliability and practicability in the experiment. The results show that the wired
communication system not only meets the real-time requirements of data transmission, but also performs excellent in anti-interference
ability, providing solid technical support for the application of pipeline robots in complex environments.

Keywords

pipeline robot; wired communication system; design; implementation strategy
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Network Security Threats and Protection Strategies in
Automation Control Systems

Jianquan Zhang
Jiangsu Fuergan Technology Co., Ltd., Nanjing, Jiangsu, 210026, China

Abstract

With the rapid development of automatic control system, the problem of network security has become increasingly prominent.
This study takes the automation control system as the research object, analyzes the current network security threats faced by the
automation control system, and puts forward the corresponding protection strategy. According to the analysis, there are widespread
problems such as vulnerability exploitation, malware infection, illegal operation, and abuse of user rights in automated control
systems. Therefore, it is suggested to take measures in the protection strategy: strengthen the system vulnerability management,
strengthen the security audit and monitoring, implement the authority management system, strengthen the security protection
measures and coping strategies. By finding out the weaknesses in the automation control system and effectively defending these
weaknesses, the network security performance of the automation control system can be improved and the occurrence of security
incidents can be reduced.

Keywords
automatic control system; cyber security threats; protection strategy; system vulnerability management; security audit; monitoring
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Archive Seal Detection and Extraction

Longtai Wang
School of Automation, Nanjing University of Science and Technology, Nanjing, Jiangsu, 210094, China

Abstract

Archives contain valuable historical information and must be properly preserved. However, traditional archival materials are
susceptible to damage from water, fire, and mold, making long-term storage difficult. To address this issue, a digital archive system
has been established for management. Therefore, effectively storing, detecting, extracting, and utilizing archival information has
become a focus of attention for people. This paper combines the analysis of specific requirements in the digitalization system of
enterprise company archives and studies the seal extraction function on archive images. Aiming at the position recognition of archive
seal images, YOLOV9 is proposed for seal image object detection; A seal extraction method using U?-Net was proposed for archive
seal images. Through a two-stage approach of object detection and image segmentation, seals on archival images can be effectively
detected and extracted.

Keywords
digital archive system; object detection; image segmentation
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Application and Innovation of Advanced Sensors and Algori-
thms in Health Monitoring in Smart Wearable Devices

Guolong Li
Lilong Technology Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

With the development of science and technology, smart wearable devices are more and more widely used in the field of health
monitoring. This paper focuses on the application and innovation of advanced sensors and algorithms in smart wearable devices. First,
the paper emphasizes the importance of health monitoring in smart wearable devices. Then, several advanced sensor technologies are
introduced, such as heart rate sensors, bioelectrical impedance sensors, as well as the application of these sensors in smart wearable
devices. Furthermore, the role of intelligent algorithms in health monitoring, such as data processing, anomaly detection and disease
prediction. Looking into the future, the application of smart wearable devices in the field of health monitoring will be more advanced,
providing users with more convenient, efficient and accurate health management services.

Keywords

smart wearables; advanced sensor; algorithm; health monitoring; application innovation
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Research on Technical Innovation of Coaxial Automatic/
Manual Dual Switching for Medium Wave Antenna Feeders

Zeng Ren

Shigatse Zhongbo Broadcasting Station of Xizang Autonomous Region Radio and Television Bureau, Shigatse, Xizang,
857000, China

Abstract

With the realization of scientific, intelligent, automated and networked Xizang MW transmission system and the separation of human
and computer, the broadcasting task of “Three Full” has been improved to a certain extent. However, during the medium wave
operation, it was found that the main and backup switching of the transmitter’s antenna feeder line had drawbacks and remained
unchanged. This paper combines the construction requirements of standardized stations and proposes an innovative transformation
plan for the coaxial automatic/manual dual switch of this antenna feeder line. After renovation, the efficiency of switching between
the antenna feeder system and the antenna tuning network has been greatly improved. The switching operation is completed by
digital signal logic operation and operation circuit function, and the switching efficiency of the transmitter has been greatly improved.
Compared with the previous optimization and enhancement of broadcasting, stability, and reliability, it has achieved intelligent
integration of automatic/manual dual switching (transmitter feeder network tower) without switching improvement. It has effectively
solved the major technical practical problems existing in the construction of standardized stations in the new era and the shortcomings
of the medium wave technology that has not been able to change, ensured the uninterrupted and safe safe broadcasting, and also
played an important role in promoting the development and technical upgrading of the medium wave industry in Xizang.

Keywords

antenna feeder coaxial automatic switching; electric coaxial switching; vacuum contactor; remote control
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Application of All Digital Phase Locked Loop in High Speed
Digital Communication System

Mengwei Yang Junxiang Gao Zhenxing Liao Yongwu Liao
Hunan Finance and Industry Vocational and Technical College, Hengyang, Hunan, 421000, China

Abstract

DPLLs have been widely used in high-speed digital communication systems due to their excellent performance and high
flexibility. This study discusses in detail the basic principles of all digital phase-locked loops, elaborates on their applications in
digital communication systems, and compares and analyzes different types of all digital phase-locked loops. We have customized
and optimized the DPLL design to meet the requirements of accuracy, locking speed, and noise resistance in high-speed digital
communication systems, further enhancing the stability and reliability of data transmission in the system. The results of this
study indicate that all digital phase-locked loops will play an important role in promoting the development of high-speed digital
communication technology, improving communication efficiency, and have strong practicality and broad application prospects.

Keywords
all digital phase-locked loop; high speed digital communication; locking speed; data transmission stability; error rate
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Problems and Prevention Strategies of Railway Network
Information Security

Peizhi Zheng

Institute of Computing Technology, China Academy of Railway Sciences, Linzhi, Xizang Autonomous Region, Linzhi,
Xizang, 860100, China

Abstract

Railway network information security is very important to ensure transportation safety and social stability. With the development of
information technology, the railway network information system is becoming increasingly complex and faces more security threats.
This paper analyzes the problems existing in technology, management, regulations and personnel awareness, and puts forward the
corresponding prevention strategies. At the technical level, strengthening encryption technology and system protection capability are
key; at the management level, improving security mechanism and strengthening training to enhance employees’ security awareness;
at the regulation level, formulating and implementing relevant regulations to provide legal support for security; at the personnel
awareness level, it is crucial to improve security awareness and establish security culture. These measures jointly build a three-
dimensional line of defense of railway network information security.

Keywords
railway network information security; technical prevention; management strategy; laws and regulations; personnel safety awareness
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Research on Material Security and Signal Monitoring
Mechanism in High Definition Broadcasting System

Qingxian Wang Shuo Shen
Xizang Radio and Television Station, Lhasa, Xizang, 850000, China

Abstract

Xizang Radio and Television Station officially launched the HD broadcast system in January 2023, and this system carries the high
standard broadcast broadcast of 3 channels. In terms of software, there is a complete document preparation system, broadcasting
system, monitoring and monitoring system. Under the requirements of the whole network integration, documented broadcasting has
become the main source of broadcast materials, and ensuring the security of material documents is an important research direction
in the system. There are many video nodes in the high-definition system. How to quickly locate the fault point in the event of signal
failure is also what technical personnel need to consider. This paper focuses on the safety of material and signal monitoring.

Keywords
automatic technical review; Al audit; BS architecture
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Research on Communication Data Security Encryption
Algorithm Based on Deep Learning

Lei Liu
State Grid Lvliang Power Supply Company, Lvliang, Shanxi, 033000, China

Abstract

With the advent of the information age, the rapid development of communication technology promotes the convenience and efficiency
of data transmission, but it also makes the data security problem become more complex. Traditional encryption algorithms are often
inadequate in the face of large-scale data transmission and complex attacks. Deep learning technology, with its strong learning
ability and complex mode recognition ability, has gradually become a research hotspot to solve the problem of communication data
security. This paper mainly discusses the communication data security encryption algorithm based on deep learning. By analyzing
the application of deep learning model in data encryption, a new encryption algorithm is proposed, and its advantages in security and
efficiency are verified through experiments. The research shows that the deep learning method can effectively improve the encryption
intensity of communication data, and ensure the high encryption speed, and have a good practical application prospect.

Keywords
deep learning; communication data; security encryption; encryption algorithm; data protection
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Design of Tobacco Leaf Image Acquisition System Based on
Vertical Motion

Weiquan Pan Jirong Tu Xiangping Zhu Hua Lin Haiping Yang

Guangxi Zhuang Autonomous Region Tobacco Company Hezhou Company Fuchuan Marketing Department, Hezhou,
Guangxi, 542800, China

Abstract

At present, there are about 800000 to 1 million intensive drying rooms in China, with smoking rooms measuring 8 meters in length,
2.7 meters in width, and 3.5 meters in height, and hanging three layers of tobacco leaves. The currently promoted intelligent tobacco
drying rooms use cameras to capture images of tobacco drying. Due to the high number of hanging cigarettes in the room, especially
the large temperature difference between the ceiling and the bottom, installing one camera cannot fully capture images of tobacco
drying, and installing multiple cameras will increase costs. The paper proposes an image acquisition scheme based on vertical
motion, which can use a camera to capture images of multiple layers of tobacco drying. This not only reduces costs but also ensures
comprehensive data acquisition and coverage, without the need for manual control. It can fully automate and intelligently collect
images of tobacco drying.

Keywords
baking image; vertical motion; real-time acquisition; single-chip microcontroller control
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Research on Energy Efficiency Optimization and Resource
Collaborative Scheduling Strategy for Communication Data
Centers

Yinan Yang Haibo Dou Hailong Deng
China United Network Communications Co., Ltd. Shenzhen Branch, Shenzhen, Guangdong, 518000, China

Abstract

This paper explores in depth the energy efficiency optimization and resource collaborative scheduling strategies for communication
data centers, and comprehensively analyzes the challenges and deficiencies in energy efficiency in current communication data
centers. The study proposes a series of practical and feasible energy efficiency improvement strategies from three dimensions:
hardware upgrade, software optimization, and management innovation. At the same time, in order to achieve efficient collaborative
scheduling of resources, this paper designs a comprehensive resource collaborative scheduling framework and develops
corresponding scheduling algorithms based on practical scenarios. Through the implementation of strategies and detailed energy
efficiency evaluations, this paper aims to significantly improve the energy efficiency and resource utilization of communication data
centers, reduce operating costs, and promote green and sustainable development.

Keywords
communication data center; energy efficiency optimization; resource collaborative scheduling; strategy design; energy efficiency
evaluation
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Research on Improved YOLOvV8 Document Image Text
Detection

Chengxiang Yu
School of Automation, Nanjing University of Science and Technology, Nanjing, Jiangsu, 210094, China

Abstract

This paper proposes a text detection algorithm based on YOLOv8 with CA attention mechanism. In order to address the problem
of difficulty in distinguishing handwritten and printed text in the digital detection and recognition process of document images,
this paper analyzes the YOLOVS object detection algorithm and points out the errors that existing object detection algorithms
may produce in the classification of printed and handwritten text in paper document text detection. In the application of automatic
recording of actual digital archive images, the recognition difficulty of handwritten text is greater than that of printed text, and it
needs to be distinguished separately. This paper proposes an improved detection algorithm with CA attention mechanism. This paper
mainly uses text detection algorithm for table type document images. The experimental results show that this text detection algorithm
can effectively improve the classification accuracy of printed and handwritten text in document images, meeting the requirements of
engineering applications.

Keywords
digitalization of archives; text detection; YOLOvS; CA attention mechanism
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A Hospital Passive Optical Network Design

Jiaye Wang
China Architecture Shanghai Design and Research Institute Co., Ltd., Shanghai, 200062, China

Abstract

With the development of technology and medical informationization, the network demand for medical services such as HIS, LIS,
RIS, and PACS in various departments of hospitals continues to increase, driving the gradual evolution of hospital broadband demand
from gigabit to ten gigabit to desktop. Traditional Ethernet architecture has reached a design bottleneck period, and in order to meet
the needs of hospital information departments, systems are becoming increasingly complex and large. Taking the intelligent network
design of a newly built hospital as an example, this paper proposes an optical network construction plan that meets the current
operational needs of hospitals. Through a combination of theory and practice, the differences between optical networks and traditional
Ethernet are compared and analyzed, providing reference for modern hospital network construction plans.

Keywords
hospital optical network architecture; PON network technology; passive optical network
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Theoretical Construction and Practical Path of Enterprise
Work Order Center in Business Process Optimization

Huan Chen

Jiangxi Electric Power Co., Ltd. Information and Communication Branch, Nanchang, Jiangxi, 338000, China

Abstract

Enterprise work order center plays a vital role in the modern enterprise management, especially in the business process optimization.
This paper aims to discuss the theoretical construction and practical path of enterprise-level work order center in business process
optimization. By analyzing the definition, function and role of work order center in enterprise operation, this paper will deeply discuss
the theoretical basis of business process optimization, and put forward the corresponding practical path. The paper will discuss in
detail from five aspects: the definition and function of work order center, the theoretical basis of business process optimization, the
application of work order center in business process optimization, the practice path and the future development trend.

Keywords

enterprise-level work order center; business process optimization; theory construction; practice path; work order management
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Research on the Application of Computer Network Data
Communication and Exchange Technology

Binbin Fan

Daxin Accounting Firm, Nanjing, Jiangsu, 210000, China

Abstract

In the digital age, the computer network has been widely used in all levels of the society, and it has become an important tool
to promote economic development, promote information exchange and improve people’s way of life. As the key support of the
computer network, the data communication and exchange technology is just like the “central nervous system” of the network. It is
mainly responsible for the efficient and accurate transmission and exchange of data between different nodes. Its performance and
application effect directly determine the operation efficiency, reliability and service quality of the whole computer network. Based on
this, this paper will systematically analyze the type, working principle, performance characteristics and application of the exchange
technology of computer network in different fields, and optimize and innovate the exchange technology of computer network in
practical application.

Keywords
computer; network data; communication and exchange technology; application
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Research on Service Models Leveraging the Power of the
Network Society and Reflections on Work Practices

Ziqin Meng

Guizhou Qianxinan Prefecture Cybersecurity and Informatization Service Center, Qianxinan Prefecture, Guizhou,
562400, China

Abstract

With the rapid development of information technology, economic growth primarily hinges on the creation of knowledge and the
dissemination of information. Networking and informatization have become fundamental characteristics of society, shaping a novel
socio-economic form known as the “network society”. Emerging as a response to these changes, the network society is distinctly
different from the real-world society, featuring virtualization, diversity, mutual subjectivity, and a high degree of autonomy. While the
network society brings numerous conveniences to life, it also poses new problems and challenges to social management. Therefore,
it is imperative to actively explore service models leveraging the power of the network society, introduce theories and methods
from network social work, and enhance considerations regarding network social work. These efforts are crucial for improving the
efficiency of network society governance and strengthening network society management services.

Keywords
Internet; network society; social work; service model
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Existing Problems and Solutions of Underground Pipeline
Detection Information in Universities

Yongping Hou Dongsheng Chen” Bin Deng
Gansu Agricultural University, Lanzhou, Gansu, 730070, China

Abstract

Underground pipeline detection is an indispensable part of modern urban construction and management. With the acceleration of
the urbanization process, the complexity and density of underground pipelines are constantly increasing, which puts forward higher
requirements for the safety management and maintenance of underground pipelines. Underground pipeline detection accurately
positions and identifies the location, direction and depth of the underground pipeline through non-destructive methods, which
provides important technical support for urban planning, construction, maintenance and emergency response. Through the study of
the construction of underground pipeline detection information integrated management system, analyze the main problems, explore
the solution to the problem, so as to realize the problem of underground pipeline detection information integrated management
system to integrated planning, real-time monitoring of underground pipe network safety early warning system, comprehensive
system research and development of intelligent disposal system direction research path, improve the underground pipeline detection
information integrated management system of precision, effectiveness, contribute to college modern management and wisdom
campus construction development.

Keywords
underground pipeline detection; integrated information integrated management system; problem; solution path
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Design and Simulation of Intelligent Welding Line for
Forklift Truck frame Structural Parts

Hongbo Zhang
Xuzhou Xugong Special Engineering Machinery Co., Ltd., Xuzhou, Jiangsu, 221000, China

Abstract

With the development of the industrial system, the production demand of the automation and intelligence of the forklift industry is
also gradually increasing. This paper takes the welding production line of forklift frame structural parts as an example, combined with
the welding process characteristics of forklift frame structural parts, and designs an intelligent production line with robot automatic
welding and automatic logistics as the circulation mode. This design method can reduce the labor intensity of the workers, ensure the
welding quality of the workpiece, and improve the overall production efficiency of the production line. At the same time, logistics
simulation as a reference to verify whether the design is feasible.

Keywords
automation; intelligence; robot; total control system
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Material Tracking and Automation Control Strategy of
RFID Technology in Intelligent Manufacturing

Wei Wang

Nantong Energy Conservation Service Guarantee Center, Nantong, Jiangsu, 226001, China

Abstract

This paper discusses the material tracking and automatic control strategy of RFID technology in intelligent manufacturing. The
basic principle, composition and application software system of RFID technology are introduced. Subsequently, it analyzes the three
major application fields of RFID technology in intelligent manufacturing: logistics management, production process control and
asset management. And its application and advantages in intelligent manufacturing, we propose specific implementation strategies,
aiming to improve production efficiency, reduce costs, and enhance the transparency and traceability of the supply chain. Taking the
textile industry as an example, the advantages of RFID technology in raw material warehousing, spindle warechousing, production,
processing and quality inspection, including improving the accuracy of material tracking, optimizing the production process, and
reducing human error, are elaborated. Through the research of this paper, we can see that RFID technology has important application
value and development prospects in intelligent manufacturing.

Keywords
RFID technology; intelligent manufacturing; material tracking; automation control; production efficiency
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Application Research of Information Engineering in Smart
City Construction

Jinxin Zhao

Zhongtong Guomai Communication Co., Ltd., Changchun, Jilin, 130000, China

Abstract

With the continuous development of information technology and the acceleration of urbanization process, the construction of smart
city has become a global emerging topic. As the core technology support of the smart city, the information technology project
plays an irreplaceable role. This paper first expounds the importance of information engineering in smart city, and analyzes the
problems and challenges in the current application of information engineering. Through studying the application cases of information
engineering in smart city, some specific application paths and implementation strategies are put forward. This paper also discusses
how information engineering can promote the improvement of urban management efficiency, the improvement of residents’ quality
of life, and the realization of sustainable economic development. Finally, this paper summarizes the development trend of information
engineering in the construction of smart city, and puts forward relevant policy suggestions.

Keywords
information engineering; smart city; technology application; urban management; sustainable development
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Discussion on the Application of Memory Chip Design in
the Intelligent Internet of Things

Ying Sun
Zhongtian Hongyu Integrated Circuit Co., Ltd., Shanghai, 201203, China

Abstract

Chip design is the core part of the Internet of Things architecture. In recent years, memory chips have been more widely used
because of their high efficiency and low energy consumption. This paper discusses the key role of memory chip design. Firstly, by
analyzing the basic structure and working principle of memory chips, we can understand their hardware characteristics. Secondly,
the application of memory chip design in reducing the energy consumption of intelligent Internet of Things and improving the data
processing speed is discussed. Research has shown that an optimized memory chip design can significantly improve the overall
performance of iot systems, such as data storage efficiency, data access speed, and energy efficiency. Especially in the context of big
data, the optimized design of memory chips is of great significance for relieving the storage pressure of data center and improving the
real-time and reliability of intelligent Internet of Things. This study also discusses the future direction of memory chip design and its
potential impact in big data, cloud computing and other fields. This study aims to provide new understanding and enlightenment for
memory chip design in smart [oT.
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memory chip design; intelligent Internet of Things; energy efficiency; big data; cloud computing
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