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Research and Application of Enterprise-level Data Middle
Platform

Longquan Tan
CRRC Times Electric Co., Ltd.,Zhuzhou, Hunan, 412000, China

Abstract

Over the past 20 years, IT managers of domestic and foreign enterprises have built information systems such as ERP, PLM, CRM,
MES, and MRO through the construction of information projects, achieving the goal of business informatization. However, the
rapid independent iteration of each system has led to the frequent occurrence of the familiar “siloed” system architecture and the
phenomenon of information islands. With the rapid development of digital technology, new business models are accelerating the
transformation of the world around us and people’s lives. We hope to leverage our own experience in digital transformation, be
committed to developing and applying advanced ICT technologies, actively promote the independent research and development of
data middle platforms, and achieve the collection, storage, computing, and processing of massive data, as well as unified standards
and standards. Provide users with flexible, efficient, reusable and low-cost data services. Lowering the threshold and investment for
digitalization helps enterprises quickly integrate into the digital world, enabling them to develop more rapidly, healthily and steadily.

Keywords
data center; innovative application; data governance; data model
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Development of unmanned aerial spectrum imaging and
radar imaging technology

Feng Wang'”

1. The 38th Research Institute of China Electronics Technology Group Corporation, Hefei, Anhui, 230088, China
2. Key Laboratory of Aperture Array and Space Application, Hefei, Anhui, 230088, China

Abstract

As a primary reconnaissance and combat platform in future development, the advancement of payload technologies will directly
impact the operational effectiveness of unmanned aerial vehicles (UAVs). This paper focuses on reconnaissance payloads, detailing
the evolution of spectral imaging and radar imaging technologies for UAVs. It outlines the working principles of these two
imaging techniques, analyzes their respective advantages, and ultimately provides an outlook on future trends in UAV and payload
development. With technological progress and the demands of information warfare, UAVs are playing an increasingly vital role in
modern conflicts due to their unique capabilities. Current combat missions have expanded from traditional intelligence gathering
and battlefield surveillance to target localization, air defense suppression, precision strike against ground targets, and intercepting
cruise missiles. The integrated reconnaissance-and-attack capability of UAVs better adapts to the increasingly complex battlefield
environments.

Keywords
UAV; Spectral imaging; Synthetic aperture radar; multi-source information fusion
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Autonomous driving path planning and collaborative
optimization of public transportation supported by satellite
navigation

Nai Zhang
Beijing Satellite Manufacturing Co., Ltd., Beijing, 100085, China

Abstract

With the full-scale deployment and widespread application of China’s BeiDou Navigation Satellite System, autonomous driving in
public transportation is advancing towards systematic development. Satellite navigation not only ensures precision for path planning
and multi-vehicle coordination but also enables accurate positioning, trajectory constraints, and dynamic scheduling through high-
precision spatiotemporal benchmarks. These capabilities allow autonomous vehicles to better handle complex road environments
while ensuring safe and efficient passage. This paper conducts systematic research on path planning and collaborative optimization
for public transportation autonomous driving under satellite navigation support, tailored to China’s road characteristics. The study
proposes relevant path planning methodologies and collaborative optimization techniques, providing theoretical foundations and
technical guidance to further promote the implementation and large-scale application of autonomous driving in public transportation.

Keywords
satellite navigation; BeiDou satellites; public transportation; autonomous driving; path planning; collaborative optimization
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Analysis on the application of short range wireless communication
technology in information transmission

Zhihua Wang
China United Network Communications Co., Ltd. Jiangsu Branch, Nanjing, Jiangsu, 210000, China

Abstract

In recent years, short-range wireless communication technology, which has developed alongside digitalization and industrial
automation, has seen widespread application and research. Compared to traditional cellular networks or wide-area communications,
this technology offers several advantages, including low cost, high speed, and low power consumption. It enables information
exchange within a localized space, making it highly advantageous for applications in smart manufacturing, rail transit, medical
equipment, and smart homes. This article explores the concept, value, and key aspects of short-range wireless communication
technology in information transmission, aiming to provide theoretical guidance for its practical application and deployment.

Keywords

short distance wireless communication technology; information transmission; application; value; key points; analysis
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Integrating intelligent computing to enhance wireless
communication network security capabilities

Wentao Wang' Xiaodi Liu' Xinyu Wang’

1. China Telecom Corporation Limited Shandong Branch, Jinan, Shandong, 250000, China
2. China Telecom Corporation Limited Qingdao Branch, Qingdao, Shandong, 266000, China

Abstract

Faced with the overloaded communication business requirements and strict Quality of Service communication perception guarantee
challenges in high-density user scenarios of mobile networks, this paper adopts the 5G-Advanced(5G-A) intelligent business
recognition guarantee system by deploying high-performance Al computing boards to enhance base station computing capabilities.
The intelligent operation and maintenance system is constructed to realize intelligent perception, dynamic resource orchestration of
multiple business flows, accurate identification and differentiated assurance of business flows.The Al computing boards are deployed
at the Qingdao International Beer Festival venue, where high user density and substantial service demands are present.The actual test
data demonstrates: mobile payment latency optimization is optimized by over 20%, instant messaging media transmission efficiency
is augmented by more than 15% and real-time video uplink throughput is improved by 8.6%.The result conclusively verifies the
deployment of Al computing boards, he deployment of Al-accelerated computing boards delivers transformative enhancements to
diversified service experiences, achieving remarkable improvements in user perceived experience.

Keywords
Communication business, 5G-Advanced, Al computing board, Differentiated assurance, User perceived experience
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The intelligent monitoring device of disinfection machine
builds a new line of defense for precise sensing and control

Yuke Du

Hunan Provincial Children’s Hospital, Changsha, Hunan, 410000, China

Abstract

In the battle against hospital infections, disinfection machines act as silent guardians, safeguarding the respiratory health of both
medical staff and patients. However, the ‘lag’ in traditional manual inspections and the ‘isolation’ of individual machine management
often lead these guardians to malfunction. Each year, tertiary hospitals in China experience frequent hospital-acquired infection
incidents due to disinfection equipment failures, resulting in significant direct and indirect economic losses. This situation has become

particularly evident post-COVID-19, highlighting the vulnerability of traditional infection control methods in the face of sudden
public health emergencies.

Keywords
disinfection machine; intelligent; data
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Analysis of Hospital Information Management Platform
Construction Based on Big Data Analysis

Guanjun Chen
Zhongtongfu Consulting and Design Research Institute Co., Ltd., Nanjing, Jiangsu, 210019, China

Abstract

In the information age, hospitals have accumulated a large amount of data information during their informatization construction.
These data information have diverse sources, huge quantities, and various forms. With the growth of data information and the
evolution of technology, the position of big data management platforms in hospital data management has become increasingly
prominent. However, there are still some problems and challenges in the construction of hospital informatization management
platforms. This article elaborates on the background and development of the big data industry, and also analyzes the construction
of hospital big data systems. The aim is to provide more convenience for big data processing, ensure fast processing speed and
close to user needs, while ensuring the safe circulation of medical data and maximizing the value of data. It provides precise and
comprehensive services and support for numerous stakeholders - from patients to medical staff, researchers, and managers.

Keywords
Big data analysis; Informationization; Hospital management
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Use science and technology to protect people’s well-being
—— Research on the application of computer information
technology in the construction of smart elderly care

Xiaowei Zhang Gang Hou'
Changchun University of Humanities, Changchun, Jilin, 130000, China

Abstract

The development of smart elderly care can make elderly care and health management services more timely, convenient, and effective.
With the advancement of modern technology, its application in smart elderly care is becoming increasingly widespread, driving
the continuous improvement of the smart elderly care service system. The construction and application of various instruments,
equipment, and remote monitoring platforms provide greater convenience for the elderly’s home-based care and daily travel, and
also offer emotional support to those living alone, thus promoting the further development of China’s smart elderly care model. This
study aims to provide a brief overview of the smart elderly care model, analyze the specific applications of computer information
technology in this field, and propose several effective safeguard measures for reference by relevant personnel.

Keywords
computer information technology; intelligent pension; construction and application
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Research and Application of AI Technology in the Field of
Engineering Cost

Jianzhou Tan
China National Petroleum Corporation Enshi Sales Branch, Enshi, Hubei, China 445000

Abstract

This article explores the research and application status of artificial intelligence technology in the field of engineering cost. With the
rapid development of the construction industry, traditional engineering cost methods are facing challenges such as low efficiency
and insufficient accuracy. The introduction of Al technology provides new possibilities for solving these problems. This article first
introduces the research background and significance, and then analyzes in detail the specific applications of Al technology in cost
estimation, cost control, and risk management, and explores the current technological challenges and ethical issues. Finally, the article
looks forward to the future development direction of Al in the field of engineering cost, emphasizing the importance of balancing
technological innovation and industry standards.

Keywords
Artificial intelligence; Engineering cost; Cost control; Machine learning
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Analysis of metering fault of intelligent watt-hour meter
and discussion on treatment measures

Haiwei Wang
Product Quality Inspection and Testing Center, Shangcai, Henan, 463800, China

Abstract

At present, intelligent watt-hour meter has become the core equipment for automatic data acquisition. According to the typical faults
of intelligent watt-hour meter in the metering process, this paper summarizes the fault types from five aspects: abnormal metering
data, distorted signal acquisition, internal component faults, external environmental interference and abnormal communication
function, and reveals its performance characteristics. Subsequently, the measures are put forward from the dimensions of correcting
measurement errors, repairing acquisition problems, replacing failed devices, improving anti-interference ability and optimizing
communication channels, aiming at improving the measurement accuracy of smart watt-hour meters and providing technical support
for improving product quality.

Keywords

smart electricity meter; metering fault; treatment measures
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Research on the Security and Reliability of Software
Engineering in Cloud Computing Environments

Tao Lu
Heilongjiang University, Harbin, Heilongjiang, 150080, China

Abstract

With the continuous development of the times and the advancement of technology, the development of cloud computing technology
has brought numerous challenges to software engineering in terms of security and reliability. This paper focuses on the cloud
computing environment, analyzing a series of security challenges such as data security and privacy protection, identity verification
and access control, as well as reliability challenges such as system availability and load balancing. It also discusses security guarantee
technologies such as encryption technology and key management, identity authentication and authorization mechanisms. The research
results show that only by comprehensively applying multiple technologies and methods can the security and reliability of software
engineering in cloud computing environments be effectively improved, providing a reference for the development of related fields.

Keywords
Cloud Computing; Software Engineering; Security; Reliability
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Practical Path for the Integration of Electronic Information
Engineering and Innovation and Entrepreneurship Education

Ruoxue Li
Tianjin University of Technology and Education, Tianjin, 300350, China

Abstract

Against the backdrop of rapid development of the digital economy and the deepening of the national strategy of “mass
entrepreneurship and innovation”, electronic information engineering, as a key pillar of strategic emerging industries, plays a core
role in promoting technological innovation and industrial upgrading. However, the talents cultivated by traditional education models
are no longer able to meet the high requirements of the industry for innovative practical abilities. It is urgent to cultivate composite
talents with both innovative thinking and entrepreneurial abilities through deep integration with innovation and entrepreneurship
education. This article summarizes the basic concepts of professional education and innovation and entrepreneurship education,
analyzes the current situation of their integration, and proposes a practical path for integration from three dimensions: integrated
management mechanism, unified educational philosophy, and balanced teacher development, to promote the development of
innovative talents in the field of electronic information engineering.

Keywords

innovation and entrepreneurship; Electronic Information Engineering major; education fusion
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Network security risk assessment and defense of nuclear
power plants

Zhengzheng Zhang
Daya Bay Nuclear Power Operation Management Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

The widespread application of digital and intelligent technologies in nuclear power plants has increased the reliance on network
systems for production control, safety monitoring, and operational management. This paper addresses the cybersecurity issues in
nuclear power plants by systematically analyzing risk factors, including external network attacks, internal personnel operations,
equipment system vulnerabilities, supply chain risks, and natural disasters. It then establishes risk assessment goals and principles,
constructing a comprehensive process that includes asset identification, threat identification, vulnerability identification, risk analysis
and assessment, and response monitoring. Furthermore, it proposes cybersecurity defense strategies from three perspectives: technical
defense, management defense, and physical environment security.

Keywords

nuclear power plant; network security; risk assessment; defense strategy; risk analysis
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Design of a transmitter abnormal data expansion monitoring
system based on Internet of Things technology

Qian Zhao
National Radio and Television Administration 95-1, Shijiazhuang, Hebei, 050407, China

Abstract

Real time, accurate, and intelligent monitoring of the operating status of broadcasting transmission equipment is crucial to solve the
problems of outdated equipment, frequent abnormal faults, and low efficiency of manual inspection. Design a transmitter abnormal
data expansion detection system, which is based on Internet of Things technology. By connecting monitoring, testing, analysis and
other equipment, the system can achieve real-time monitoring, collection, statistical analysis and alarm functions of abnormal data,
thereby improving the safety and stability of the transmitter and completing the intelligent transformation of traditional transmitter
detection systems. The results show that the extended monitoring system for abnormal data of transmitters based on IoT technology
can timely detect abnormal data of transmitters, effectively improving the operation and maintenance efficiency of safe broadcasting
work.

Keywords
transmitter; Abnormal monitoring system; Real time monitoring; The Internet of Things
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Research on the Design and Application of an Integrated
Safety and Consumption Platform Based on Dual Control,
Emergency Response, and Continuous Improvement

Hong Zhang Chunming Li
Lianyungang Tobacco Monopoly Bureau (Company), Lianyungang, Jiangsu, 222000, China

Abstract

Important policy documents such as the “14th Five Year Plan for National Work Safety” emphasize the principle of adhering
to risk prevention and control and moving the checkpoint forward, actively advocating the use of information technology to
promote scientific, informational, and standardized safety work. This study is based on risk management and adopts a full process
responsibility system management, from risk identification to control and emergency response. Guided by grid thinking, a four-color
chart visualization page is used to clarify the scope and level of risks, ensuring that responsibilities are implemented without omission
or repetition, and promoting the implementation of the safety production responsibility system. The four intelligent scenarios cover
the fields of security, fire protection, electricity, and transportation, effectively improving the level of safety supervision and further
promoting the improvement of the entire safety management work.

Keywords
dynamic four-color chart, integrated safety and consumption, structured emergency plan
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Analysis of the Use and Maintenance of LED Large Screens
in the Field of Broadcasting and Television

Jiafei Gan

Huaian Radio and Television Station, Huaian, Jiangsu, 223301, China

Abstract

This paper focuses on the use and maintenance of LED large in the field of broadcasting and television, expounds the current situation
and advantages of the application of LED large screens in the broadcasting and television industry, analyzes in depth the installation
anding, operation points and common fault types in the process of use, and proposes effective maintenance strategies and methods.
The research on the use and maintenance of LED large screens aims to provide guidance for broadcasting and television technicians,
improve the utilization efficiency and service life of LED large screens, and ensure the stable development of broadcasting and
television services. At present, LED large are widely used in news studios, variety stages and other scenarios, replacing traditional
backdrops as the core visual carrier. In view of the high reliability requirements of the broadcasting and industry, typical faults such
as pixel point failure, power module overheating, and driving circuit aging are identified. Accordingly, preventive maintenance,
regular temperature and humidity monitoring, and color consistency are constructed. It aims to provide a full-process maintenance
plan for broadcasting and television technicians, extend the service life of equipment, and ensure the quality of program production
and broadcasting.

Keywords
LED large screen; broadcasting and television field; use points; maintenance strategy
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Research on optimization of network intrusion detection
system based on deep learning

Jin Gong
Suzhou Huanyu Construction Engineering Co., Ltd., Suzhou, Jiangsu, 215000, China

Abstract

As cyber attack methods continue to evolve and intensify, traditional rule-based intrusion detection systems are increasingly unable
to meet the security defense needs in complex network environments. Deep learning technology, with its powerful feature learning
and classification capabilities, has shown broad application potential in the field of network intrusion detection. This paper focuses
on the optimization of deep learning in network intrusion detection systems, systematically analyzing key technologies in feature
extraction, data processing, model structure, and deployment optimization. Considering the high dimensionality of traffic data and the
stealthy nature of attack behaviors, it proposes practical improvements to intrusion detection systems. By constructing efficient deep
neural network structures, the paper aims to achieve accurate identification and real-time response to various attack patterns, thereby
enhancing the practicality, stability, and robustness of the detection system. This provides theoretical support and a reference path for
the technical upgrade of the network space security defense system.

Keywords

deep learning; network security; intrusion detection; feature extraction; model optimization
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Research on the Optimal Detection Position in RCF Crack
Detection of High-Speed Railways Based on Finite Element
Simulation

Yanhao Li Jianjun Liu’

Shaoguan University, Shaoguan, Guangdong, 512005, China

Abstract

This study focuses on the key issue of the influence of the tailing effect on the crack detection accuracy under high-speed conditions,
and deeply analyzes the influence mechanism of the tailing effect on the magnetic field distribution on the rail surface through finite
element simulation technology. During the research process, the signal strength and sensitivity at different detection positions were
compared in detail, and the optimal detection position was precisely located. This position can achieve higher signal strength and
sensitivity, laying a foundation for the improvement of detection accuracy. Meanwhile, based on the research results, a probe structure
suitable for high-speed electromagnetic non-destructive testing is proposed specifically, and its design fully considers the special
requirements during high-speed operation. In the experimental phase, the structure of the probe was verified at a detection speed of
20.0 meters per second. The results showed that it could effectively quantify cracks with a depth greater than 1.0 millimeter, and both
the relative error and the standard deviation were controlled within 10%.

Keywords
Shadow effect Non-destructive testing Rail; Rolling contact fatigue (RCF)
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Research and Application of Smart Steel Based on 5G
Dedicated Network

Tao Wu
China Unicom (Anhui) Industrial Internet Co., Ltd., Hefei, Anhui, 230000, China

Abstract

The transformation of the steel industry from ‘manufacturing’ to ‘smart manufacturing’ relies on the support of 5G, industrial internet,
big data, cloud computing, and Al. This transformation aims to achieve full connectivity of equipment, reduced on-site operations,
automated process control, informatization of production management, and coordinated interaction among production, supply,
and sales. By building an industrial internet platform, the level of smart operations and collaborative ecosystems can be enhanced,
facilitating the transition from traditional material yards to digital ones. Network connectivity is essential for the industrial internet
and digital transformation of material yards. The connection is transitioning from primarily wired to primarily wireless, with multiple
access methods integrated into a model primarily based on 5G + optical fiber coexistence, to create a low-latency, highly reliable
basic network.

Keywords
Industrial Internet; 5G; Digitalization
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Design and implementation of campus idle goods trading
platform based on Java web

Hui Ge

School of Information Science and Engineering, Shandong Agricultural University, Tai’an, Shandong, 271000, China

Abstract

This paper addresses existing challenges in campus second-hand trading by developing an intelligent idle item exchange system
tailored for academic environments, particularly addressing the seasonal demand for managing surplus goods during graduation
seasons. The technical architecture employs Spring Boot to create a backend “central dispatch hub” handling core operations like
product listings and order management, while utilizing Vue.js to build a front-end “smart showcase” that allows students to browse
campus-specific items as easily as scrolling through social feeds. A MySQL database ensures secure storage and traceability of
transaction data. The system features multiple practical functions: geolocation-based product categorization prevents cross-campus
information interference; real-time inventory display with automatic sales marking; and direct in-platform bargaining to streamline
communication processes.

Keywords
campus idle goods trading platform; Java Web; Spring Boot; Vue.js; MySQL; campus transaction
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Research on network security technology of cloud application
system in IPv4/IPv6 dual-stack network environment

Baoqi Zhang Xudong Du Wei Li Jun Chang
Chuanging Drilling Engineering Co., Ltd., Changqing Drilling Corporation, Xi’an, Shaanxi, 710018, China

Abstract

With the rapid development of the Internet, IPv4 address resources are gradually being depleted, and IPv6, as the next-generation
Internet protocol, is increasingly being widely used. The IPv4/IPv6 dual-stack network environment has become an important form
during the network transition period. This paper first analyzes the current status of cloud application system network security in IPv4
network environments, using data from authoritative institutions and companies to illustrate the challenges faced. It then explores
the cutting-edge technologies related to network security in [Pv4/IPv6 dual-stack network environments for cloud application
systems, including the dual-stack support capabilities of cloud platforms such as Azure and Google Cloud. Finally, by combining
the production scenarios of petroleum enterprises, the practical application of dual-stack network security technology is studied, and
targeted solutions are proposed to enhance the security and reliability of the production networks of petroleum enterprises.

Keywords
IPv4/IPv6; Cloud Application System; Network Security; Dual Stack Network
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Research and Implementation of PXE Network Booting
Technology Based on OpenEuler Operating System

Ye Zhu

Yunnan Post and Telecommunications Engineering Co., Ltd., Kunming, Yunnan, 650233, China

Abstract

With the advancement of China’s information technology self-reliance strategy, the domestic operating system OpenEuler has seen
increasingly widespread adoption in server applications. This paper investigates PXE (Preboot Execution Environment) network
boot technology based on OpenEuler to address automated installation requirements for large-scale device deployments. Through
analyzing the PXE protocol stack principles, we designed and implemented an integrated solution combining DHCP/TFTP/HTTP/
NFS services with OpenEuler. The proposed framework validates the feasibility of using a PXE service architecture in domestic
operating systems, incorporates localized encryption algorithms, implements SM2 certificate authentication in DHCP services to
ensure device identity credibility, and features hardware recognition and adaptation capabilities that dynamically distribute and load
corresponding kernels and driver modules according to processor architectures.

Keywords
OpenEuler; PXE; network boot; automated deployment; domestic operating system
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Design of automatic-test system for Shipboard TT&C
system Noise floor based on LABVIEW

Xinrong Wang Yu Wang Di Zhang Xingyu Yue
China Satellite Maritime Tracking and Control Department, Jiangyin, Jiangsu, 214431, China

Abstract

The shipborne unified TT&C system is affected by environmental factors such as high salt spray, high vibration and high humidity at
sea during the mission at sea, and the working stability problems of the system’s downlink related devices are frequent and frequent.
At present, the downlink noise floor test of the system requires manual participation and multi-post cooperation, which takes a long
time and the process is cumbersome. The test results are usually recorded manually, which cannot effectively manage the data,
which is not conducive to the intuitive response to the historical stability of the system link. In view of the above shortcomings, this
paper proposes a design scheme for the downlink noise floor automatic test system of the shipboard unified TT&C system based on
LABVIEW, builds a hardware platform and realizes the automatic inspection and testing of the system multi-link, realizes the fast
automatic test and data recording and comparison function of the system link noise floor, and effectively improves the efficiency of
the link noise floor test of the shipboard unified TT&C system.

Keywords
Virtual instruments; Noise floor; automatic-test; shipborne TT&C system
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Digital intelligence empowers ecological collaboration

Zhiyong Wang Hao Yu
Inspur Group, Jinan, Shandong, 250101, China

Abstract

With the acceleration of enterprise digital transformation, the procurement digital platform, as a key tool for enhancing supply chain
management efficiency and reducing operating costs, is gradually becoming the core driving force for enterprises to achieve high-
quality development. The procurement digital platform is the product of the extension of procurement management to the upstream
and downstream of the industrial chain. By integrating technologies such as cloud computing, big data, artificial intelligence, and
the Internet of Things, it provides all-round empowerment for both purchasers and suppliers. This article expounds the definition,
development history, implementation direction and future trend of the procurement digital platform, explores how future procurement
and supply chain management can develop in the direction of digitalization and intelligence, and analyzes how the procurement
digital platform can promote the digital upgrading and innovative development of the industry for reference.
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Artificial intelligence; Big data; Internet of Things; Al
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Practice on Improving One-Pass Dyeing Rate Based on
Zhirantong Cloud Platform

Xinbing Liu
Shanghai Moncler Information Technology Co., Ltd., 201803, China

Abstract

Aiming at the common pain points in the printing and dyeing industry, such as complex dyeing processes, low one-pass dyeing rate,
low proofing efficiency, and difficult color management, this study proposes and verifies the “Zhirantong” cloud platform solution.
The platform deeply integrates big data and intelligent algorithms, integrates functional modules such as intelligent color matching,
intelligent proofing, intelligent production, process optimization, real-time color monitoring and early warning in the process, and
intelligent color database, and constructs a full-process digital management and control system from accurate formula calculation
to real-time optimization of the production process. Application results show that the Zhirantong cloud platform can significantly
improve the one-pass success rate of dyeing, greatly shorten the production cycle, effectively reduce rework costs and raw material
consumption, and realize standardized management and accurate traceability of dyeing and finishing colors, providing technical
support for the digital transformation of the printing and dyeing industry.

Keywords
Zhirantong; One-pass Dyeing Rate; Precise Color Control; Smart Printing and Dyeing; Digital Transformation
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Discussion on the Application of 5G Communication Technology
in Electronic Engineering

Ruican Xu Liping Lu Junwei Mo Shaocong Zhang Min Sun
China Mobile Communications Group Guangdong Co., Ltd. Guangzhou Branch, Guangzho, Guangdong, 510000, China

Abstract

With the accelerated commercialization process of the fifth-generation mobile communication technology, its innovative application
in the field of electronic engineering is triggering profound changes in the industry. 5G technology, with its three core features
of ultra-high speed, millisecond-level latency and millions of connection densities, provides brand-new solutions for electronic
engineering branches such as smart hardware design, industrial automation and the Internet of Things. Based on this, this paper will
conduct a systematic analysis of the coupling mechanism between the 5G communication protocol stack and electronic engineering
practice. Firstly, it elaborates on the significance of the application of 5G communication technology in electronic engineering, and
then explores its application in electronic engineering, aiming to provide references for achieving more efficient data processing,
more refined resource management, and more intelligent services.

Keywords
5G communication technology Electronic Engineering “Application
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Design of Home Audio System Based on ADI DSP

Kang Zhou
Shenzhen Zhouzhoukang Audio Technology Co., Ltd., Shenzhen, Guangdong, 530022, China

Abstract

With the continuous growth of the demand for home audio entertainment, the design of high - performance home audio systems has
become a research hotspot. Focusing on this issue, this paper conducts the design work of a 4 - channel home audio system based
on the ADI DSP chip. The system is equipped with a visual display screen, which constructs an intuitive and convenient human -
machine interaction interface, effectively enhancing the user operation experience. In terms of system architecture design, the STM32
MCU is selected as the main control chip to be responsible for the overall coordination and control of the system. Meanwhile, the
ADAU1701 model DSP of ADI Company is used as a professional audio signal processing platform, which can process audio signals
efficiently and accurately. In terms of audio source input, this audio system shows excellent compatibility, supporting multiple input
modes such as Bluetooth wireless, USB, optical fiber, coaxial, digital audio, and analog audio sources, which can meet the diverse
needs of different users. Through testing and evaluation, this audio system can effectively meet the basic needs of home audio
entertainment and has important application value and promotion significance.
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ADAU1701, SigmaStudio, DSP, Audio
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An Intelligent Driller Control System for Workover Rigs
and Its Research

Defeng Zhu Zhugang Fan Kai Zhou Qiang Han
Wuxi Zhihan Intelligent Machinery Technology Co., Ltd., Wuxi, Jiangsu, 214000, China

Abstract

The intelligent driller control system for workover rigs is one of the key technologies in the current oil well workover field. This
paper introduces the design principle, key technologies and related research results of the intelligent driller control system for
workover rigs. It elaborates on the background and significance of the workover rig driller control system, and points out the
problems and deficiencies of the current traditional driller system. It details the architecture and working process of the intelligent
driller control system for workover rigs, and elaborates on the key technologies, including data acquisition and processing, intelligent
control algorithms, and system optimization methods. The system performance is verified through experiments, and the experimental
results are analyzed. Finally, the advantages and application prospects of the intelligent driller control system for workover rigs are
summarized, and the future research directions are prospected.

Keywords
Workover rig, Intelligent driller, Control system, Data acquisition and processing, Intelligent control algorithm
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Analysis of Data Communication System Based on CAN
Bus

Jiwei Qiu Zhe Hu Kang Wang
Army Military Transportation College Automotive Non-commissioned Officer School, Bengbu, Anhui, 233010, China

Abstract

With the continuous advancement of intelligent systems in industrial control, transportation, and energy management, higher demands
are placed on real-time performance, reliability, and interference resistance in communication networks. The ControllerAreaNetwork
(CAN) bus technology, leveraging its unique communication mechanisms and system architecture, has gradually replaced traditional
serial communication protocols in various domestic applications, becoming the mainstream solution for building efficient data
communication systems. Particularly in automotive electronics, industrial automation equipment, and renewable energy grid
integration systems, CAN-based data communication systems have demonstrated strong adaptability and practical engineering value.
This paper systematically explores the working principles, system architecture, communication advantages, and specific application
practices of CAN buses in critical sectors across China.

Keywords
CAN bus; data communication system; automobile; industrial automation; application; analysis
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The ground digital TV coverage project and the collaborative
transmission mechanism of new media in the era of integrated
media

Jun CAI

Convenience Services of the People’s Government of Guide Town, Zizhong County, Neijiang, Sichuan, 641200, China

Abstract

The era of integrated media has promoted the deep integration of traditional broadcasting and television technologies with emerging
new media platforms. Traditional terrestrial digital TV coverage projects are facing dual challenges of technological upgrading and
service model innovation. This article conducts a systematic study on the ground digital TV coverage project and the collaborative
transmission mechanism of new media, analyzes the coupling relationship between the two in terms of technical system, business
process and development model, and expounds the necessity and feasible path of achieving efficient collaborative transmission in the
current communication environment. This article explores the construction principles, implementation strategies and key technical
supports of the collaborative mechanism, and proposes practical countermeasures to improve the integrated system, aiming to provide
theoretical basis and practical reference for the development of China’s radio and television industry in the era of integrated media.

Keywords
Converged media Terrestrial digital television Covering project New media Collaborative transmission
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Abstract

To meet the urgent demands of train communication systems for high real-time performance, high reliability, and low latency, this
paper proposes an FPGA-based onboard TSN terminal network card design. The system architecture consists of hardware, logic,
and software components, and adopts key TSN protocols such as IEEE 802.1AS-2020, IEEE 802.1Qbv, and IEEE 802.1CB to
support time synchronization, scheduling control, and redundancy mechanisms. A system-level testing scheme tailored for rail transit
scenarios was developed, and performance evaluation was conducted using a TSN testing platform. The verification results show that
the proposed TSN network card meets system application requirements in terms of time synchronization accuracy, traffic scheduling
efficiency, and fault-tolerant switching. Future work will focus on the standardization of communication interfaces to promote
product engineering and practical deployment.

Keywords
train communication network; deterministic communication; time sensitive networking; terminal network interface card; field-
programmable gate array
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Research on the construction scheme of digital twin of LNG
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Abstract

This study aims to explore and implement a digital twin construction scheme for LNG storage tanks to improve the operation
efficiency and safety management level of LNG storage tanks. Through the application of digital twin technology, the limitations
of traditional LNG storage tank monitoring and maintenance are overcome, and real-time monitoring and predictive analysis of
the tank status are realized. A comprehensive strategy is adopted to first collect and analyze the real-time operation data of LNG
storage tanks, establish high-precision digital models, and then use advanced computer simulation technology to simulate the
operation status of storage tanks under various conditions to predict potential risks and performance problems. At the same time, the
maintenance strategy of the storage tank is optimized by machine learning algorithms, and the accuracy and efficiency of prediction
are improved through in-depth analysis of historical data, and the dynamic monitoring and management of the entire life cycle of
LNG storage tanks is realized. The research results demonstrate the practical application value of digital twin technology in LNG
tank management, which can monitor the status of the tank in real time, predict and warn of potential risks in a timely manner, and
confirm the high accuracy and reliability of the model by comparing the actual data with the model prediction. Maintenance strategies
optimized with machine learning significantly improve operational efficiency and safety, reducing the risk of unexpected incidents.
This study proves the significant role of digital twin technology in improving the safety and efficiency of LNG storage tanks,
effectively reducing accident risks through real-time monitoring and predictive analysis, improving the intelligent level of operation
management, and providing new ideas for the efficient management of LNG storage tanks in the future.

Keywords
digital twin; LNG storage tanks; operation evaluation; Visualize the application
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Security design of electronic contract management software
based on blockchain technology

Jie Zhang
Tonghao Information Industry Co., Ltd., Beijing, 100070, China

Abstract

With the rapid advancement of the digital era, electronic contracts have become increasingly prevalent in commercial activities.
However, traditional electronic contract management faces multiple security challenges such as data tampering, identity
authentication risks, and contract loss. Blockchain technology, characterized by decentralization, immutability, and traceability, offers
innovative solutions for enhancing the security of electronic contract management software. This paper explores the security design
of blockchain-based electronic contract management systems, analyzes their application principles, and summarizes key technologies.
The aim is to establish a secure, reliable, efficient, and user-friendly environment for electronic contract management, thereby
promoting its widespread adoption and development across various industries.

Keywords
blockchain technology; electronic contract; management software; security design
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Three speed adaptive design of Ethernet based on Anlu

FPGA

Jianhui Liu

China Electronics Technology Group Eighth Research Institute, Hefei, Anhui, 230088, China

Abstract

This study is based on the EG4XBG256 low-end chip of Anlu Company, which is based on the domestic FPGA, and builds an
Ethernet three-speed adaptive TEMAC (Tri-Mode Ethernet MAC) network optimization software core through FIFO module, UDP
protocol stack module, CDC (clock domain crossing) cross-clock domain module, RGMII interface module, etc. Through dynamic
clock refactoring and protocol stack optimization, nanosecond rate switching and 99.999% communication reliability are realized.
The measured data show that the bit error rate of the scheme is as low as 1.8x107-12 in 1Gbps mode, and the resource occupation is

reduced by 21% compared with the same scheme of Xilinx.

Keywords
FPGA; Anlu EG4XBG256; Ethernet; Three speeds; TEMAC;
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