HOdVdSdd ONIddANIONT ANV dONdIOS NOILVINGOINI

:I:u\*‘l'¥ EI*EEEH:TIJ

Information Science and
Engineering Research

Volume 5 Issue 9 September 2024 ISSN 2737-4815(Print) 2737-4823(Online)

0l

00000 0010101010C
00000 L0OLLOOOg

100
000010000 |(

HOYVISTH ONIYIANIONT ANV JONTIOS NOILYWHOANI SIS H T4k B i (¢
.

10001000

000100010000 00U
01L00L0L000

D00LOLOL

]

Nanyang Academy of Sciences Pte. Ltd.
Tel.:+65 65881289
E-mail:contact@nassg.org
Add.:12 Eu Tong Sen Street #07-169 Singapore 059819

ISSN 2737-4815
‘ ‘ ‘ ‘ ‘ Il

9%772737 481247 ‘

(sunuo)ez8y-2€22 (uud)SL8Y-2€22 NSSI $202 Jequieldes 6 @nss| G swn|oA




FSCTIA (5 B RS TRFR Serial Title: Information Science and Engineering Research

ISSN: 2737-4815 (4EJf) 2737-4823 (%) ISSN: 2737-4815 (Print) 2737-4823(Online)
GRS . B Language: Chinese

HAFIMIHE : http://journals.nassg.org/index.php/iser URL: http://journals.nassg.org/index.php/iser
WAL FR B e ERR B Publisher: Nan Yang Academy of Sciences Pte. Ltd.

Database Inclusion

ASSCI ] [@saeaﬁ,vgns ] [ @ndirors ]

Asia-Pacific Science Citation Index o @& sniR B R % M AR
Asia & Pacific Science Ceative Commons China National Knowledge

Citation Index Infrastructure
Googl - MyScience

[ ooglc ] ( g Crossref ScienceWork
Google Scholar Crossref MyScienceWork
—= .
WURURE BH/Copyright

FATERLABE AR BT ORI AR TR S SCREM AR B ATRL, BRI IISh, VB ABURSECreative Commons 7 4 —4F
T 4. 0B F51 s PRUT AR AT Y EOR, X SCEEAT AT B SeF A0 = MOR AR TISCERT, 2
PRE IR SCVEE AL, FFAR R AT SO A TR 25 e R T AR T SCE AN ) e A AR A U R PR R 2 B BT o

All articles and any accompanying materials published by NASS Publishing on any media (e.g. online, print etc.), unless otherwise
indicated, are licensed by the respective author(s) for public use, adaptation and distribution but subjected to appropriate citation, crediting
of the original source and other requirements in accordance with the Creative Commons Attribution-NonCommercial 4.0 International
(CC BY-NC 4.0) license. In terms of sharing and using the article(s) of this journal, user(s) must mark the author(s) information and
attribution, as well as modification of the article(s). NASS Publishing reserves the final interpretation of the copyright of the article(s) in

this journal.

Nanyang Academy of Sciences Pte. Ltd.
12 Eu Tong Sen Street #07-169 Singapore 059819
Email: info@nassg.org
Tel: +65-65881289
Website: http://www.nassg.org

o)
¥ 4%t hll\fifi
o\
NAN YANG ACADEMY OF SCIENCES

(e BFA S TR ) HERSH

PICRIA: B ER S TR

ISSN: 2737-4815 (Print) 2737—4823(Online)
WRGE S . 2T

JHTFIRINHE . hetp://journals.nassg.org/index.php/iser
WAL FR: B R

© HiPBRSR: Microsoft Word

- R EE: TR (bt ) 450000 1 EIFREE20074F
- MR EERAL

- IBSCHREE: Adobe PDF

- BEICHR: AR

IR (AR L )

- TR

BRI Y

- I

- AR (CNKD) | BHCEAR (Google Scholar ) 25 Kz 7
- SCEERE AR AT | Ao %

- JHISH OA AT, (HAEEIIA SCEE IR ;

- BT R RSCEERRE A 5 . BRI AR

< PRGOS 18 255, WITI sl iR 852 mm i IR 3070 5

< PEEARAEIN T RE RS , BVTERAOR SC T R e R T, FEsE I RPN S A Fe A

PR

SR ROM L R R 0 PSRV, 12 G2 PHIA P R U 2 S PP i U0 SCREEA T I Y, PR L ) i BTt

BEATSE . RO, HERR, T, ROt POE. SRS .

(s



EERL 5 TEME

Information Science and Engineering Research

£ H
GRS
DN S i

=

@M Zhaoyang Peng
2 ) YanlLi
JHABH  Chaoyang Zhu



1I=I lb\*‘l";' %I%ﬂiﬁﬂ:ﬁ

2024/09

11

14

17

22

25

28

31

34

37

TR ST RIS T 7 5 R
/BRfE e

FLBC AR REGR G MERR A SAEFIT ST

I RS - SR
KTERERLRE DR ARG S HER PIS REHE ST
/ PREHER

—IERE— SR T IR S ATk

I XH
TRt AR L T R S50 5
/ T A

W45 SE RS Ss & RIS i 5

/TR SR

FET BRI A B HARAT e i 2 S S 12 52
/IR MRS

kIS A SR R I 4 I A SRS T 5T
/ FH

PR R g8 ks BARS5 £
IRPLX AENE FEs ElE
ITEARESHAR + ST - e L RERS
SR

R

R AR AEIR G NIRRT S B A S TR
1 15

PR R ENE B ARG SR H & AR A
foT

IXUE

40

43

47

50

54

57

62

65

68

73

76

T AREIRI A LS A T ST A T 5T
IZERA TP EEEE

ST HRZ R 17

/ $INHEEA

AT TR EER RN ERE e E A
I KR

WIERI B {2 P SRR P K I B OSBRI 5T
| I

PR RO e (E AR R

| B

BT HE—HNB(E AR RS At 5 %
HIRFET

/ 25K

5G FEMF A T REROR M PR

/ XU

KT ZPW-2000A U TC 4825 KT H 51141 %6 A G IR
B L3 155 L2 i 5 .85

AR M8

R TR Tk RS IR

/X HE

T I 0 ) B2 T 7 ER BRI 22 4 R W A e i 15
iz

I5RFAE XIME R R

RIS DA 80 N At

/ kA%

XAV TS 725

EXCN ez any



Information Science and Engineering Research

2024/09

11

14

17

22

25

28

31

34

37

Research and Application of Network Intrusion Detection
Algorithm Based on Deep Learning

/ Wei Chen Yang Gao

Research on Performance Optimization and Maintenance
of Short Wave Transmitting Antenna System

/ Kadeya Maimaiti

Analysis of the Differences between Railway Integrated
Display System and Subway PIS System

/ Qichen Lin

A Symbol Bit Processing Method in a Storage Computing
Integrated Chip

/LiAi

Analysis of Energy saving Construction Issues and
Countermeasures in Green Data Centers

/ Yongsuo Wang

Research on the Development of Road Cargo Transportation
on the Network Platform

/ Tian Xie Pengfei Yan

Research on Remote Monitoring and Fault Diagnosis of
Welding Machines Based on Internet of Things Technology
/ Fengzhen Sun Fengxue Sun

Research on Optimization Strategies for Efficient Data
Transmission Networks in High Speed Rail Communication
Systems

/ Kai Wang

Research on the Literature Information Service Scheme
of Library Remote Access System

/ Kaiwen Zhao Meijuan Shi Lingyun Lu Wa Gao
Exploration and Practice of Integrated Development of
Computer Science and Technology+Finance Major

/ Wenyong Yang

Discussion on the Management Measures of Hospital
Informatization Construction under the Governance and
Control of Medical Insurance Big Data

/ Peng Yang

Application Research of Integrated Project Management
of Computer Information System under New Economic

Conditions

40

43

47

50

54

57

62

65

68

73

76

/Yan Liu Tingting Bai

Research on Transmission Line Fault Diagnosis and Rapid
Positioning Technology

/ Qingcai Li Shuo Xu Fujin Zhuge

Short-term Power Load Forecasting and Load Interval
Prediction Menthod Based on Data Mining

/ Xiangxun Sun

Optimized Design of Intelligent Traffic Management
System Based on Engineering Electronic Information
Technology

/ Xin Wu

Research on the Application of Computer Hardware and
Network Technology in Internet of Things Communication
/ Su Zhang

Discussion on the Application of Transmission Technology
in Communication Engineering

/ Lei Fan

Research on the Optimization and Improvement of Key
Parameters of Antennas in Vehicle-Ground Inductive
Communication System

/Bin Li

Discussion on Energy-saving Technology and Application
of 5G Base Station Main Equipment

/ Teng Liu

Analysis and Thinking on the Fault of L3-code and
L2-code Switching of ZPW-2000A

/ Tianming He Peng Long

Research on Lightning Protection and Grounding System
of Radio and Television Satellite Uplink Station

/Jun Liu Qianchuan Gu

Design and Application of Zaoshi Hydroproject Dam
Safety Monitoring System Based on Internet of Things
Technology

/Jiade Zhang Shijun Liu Kun Li Wei Yang
Optimization of the Wide-area Communication Network
for Computing Force Scheduling

/ Wei Zhang



EEMNFEETIEME - F05%5 - F 091 - 2024 £ 09 A DOT: https://doi.org/10.12349/iser.v5i9.3281

Research and Application of Network Intrusion Detection
Algorithm Based on Deep Learning

Wei Chen Yang Gao

State Grid Xinjiang Electric Power Co., Ltd. Information and Communication Company, Urumqji, Xinjiang, 830000,
China

Abstract

With the rapid development of information technology and the continuous advancement of intelligent power system, the power
network security has encountered increasingly severe challenges. When dealing with complex and changeable network attacks, the
traditional network intrusion detection methods often have high false alarm rate and low detection efficiency. This paper applies to
the special requirements of power network security and proposes a deep learning based network intrusion detection algorithm. With
the help of the powerful feature extraction and classification capability of the deep neural network, the algorithm conducts real-time
analysis and anomaly detection of the network traffic. Through the experiment and application in the actual network environment
of Xinjiang Electric Power Company, the advantages of the algorithm in improving the detection accuracy rate, reducing the false
positive rate and dealing with unknown attacks are proved. The research results show that the network intrusion detection algorithm
based on deep learning can effectively enhance the security protection capability of the power network, and gives strong support for
ensuring the safe and stable operation of the power system.

Keywords
deep learning; network intrusion detection; power network security; anomaly detection
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Research on Performance Optimization and Maintenance
of Short Wave Transmitting Antenna System

Kadeya Maimaiti
Xinjiang Uygur Autonomous Region Radio and Television Bureau 91613, Atushi, Xinjiang, 845350, China

Abstract

As an important branch of radiocommunication, short-wave communication has the unique advantages of long-distance propagation
and cross-border communication. This propagation method relies on the reflection of the ionosphere and can cover the vast majority
of the Earth, even in remote and underdeveloped areas, enabling reliable communication. Therefore, shortwave communications
occupy an irreplaceable position in the fields of military, diplomacy, disaster relief and emergency communications. However, with
the growing demand for communication, the performance of shortwave transmitting antenna systems is also facing great challenges.
The design, installation and maintenance of antennas directly affect the stability and reliability of communication, and the study
of how to optimize the performance of shortwave antenna systems and improve their service life through effective maintenance
management has become the focus of research in related fields.

Keywords
shortwave emission; antenna systems; performance optimization; maintenance studies
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Analysis of the Differences between Railway Integrated
Display System and Subway PIS System

Qichen Lin
Beijing Quanlu Communication and Signal Research and Design Institute Group Co., Ltd., Beijing, 100071, China

Abstract

The railway comprehensive display system and the subway PIS system both belong to information-based passenger service systems.
This paper will conduct a detailed difference analysis from the overall architecture of the system, the functions of each layer, the
system composition, the types and functions of terminal equipment, and other aspects. The subway PIS system is a system that relies
on multimedia network technology, with computer systems as the core, and stations and onboard display terminals as the medium
to provide information services to passengers; By releasing various operational, news, announcements, and multimedia information
during normal operation, and assisting in guiding passengers to evacuate in emergency situations, the level of subway operation and
management can be further improved, the quality of subway services can be enhanced, and the goal of putting people first can be
achieved.

Keywords
railway integrated display system; subway PIS system; center level; station level
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A Symbol Bit Processing Method in a Storage Computing
Integrated Chip

Li Ai
AistarTek (Hangzhou) Microelectronics Technology Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

This paper presents a sign-bit processing method of binary multiplier and adder, which can be applied to the computing in-memory
integrated chip. By designing a full adder which is compatible with both signed and unsigned bits, and applying it to binary adder
tree of the highest full adder in each level of the adder tree, thus achieving the compatible operation of binary signed and unsigned
bits of adder tree. Through time division multiplexing of adder tree and combining with the accumulator, the sign-bit processing of
8bit binary multiplication and addition operation can be realized. The correctness and feasibility of the proposed method are verified
by simulation. The circuit designed by this method is not only simple in structure, but also can greatly save chip area and power
consumption.

Keywords
binary multiplier adder; symbol bit processing; adder tree; time-division multiplexing; full adder
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Analysis of Energy saving Construction Issues and
Countermeasures in Green Data Centers

Yongsuo Wang
Beijing Branch, China Telecom Company Limited, Beijing, 100032, China

Abstract

With the development of science and technology, digital development has become the current development trend, and data is one of
the most valuable assets of enterprises. As the infrastructure supporting mass data storage, processing and distribution, the strategic
position of data center is becoming increasingly prominent. The data center is a global collaborative network of specific equipment,
the “heart” of information technology, which can help enterprises achieve digital development, promote modern business decisions,
and accelerate enterprise transformation and upgrading. Data centers provide convenience for enterprises at the same time, the
problem of energy consumption has become increasingly prominent, how to solve the problem of high energy consumption of data
centers, the establishment of green data centers has become a problem to be solved. Based on this, this paper will deeply analyze the
factors of data center energy consumption, talk about the current status and challenges of green data center energy conservation in
combination with the actual situation, and propose targeted measures to help data center energy conservation and emission reduction,
to achieve green and low-carbon operation.

Keywords

green data center; energy-saving construction; green development; energy-saving technology; countermeasure
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Research on the Development of Road Cargo Transportation
on the Network Platform

Tian Xie Pengfei Yan

China Communications and Communications Information Center, Beijing, 100011, China

Abstract

The high-quality development of transportation is not only an important support for promoting comprehensive economic and social
progress, but also an important measure to achieve the beautiful vision of “people enjoying their travel and goods flowing smoothly”.
As an important component of the transportation industry, the healthy development of road freight directly affects the operational
efficiency and service quality of the entire industry, and plays an important role in enhancing people’s livelihood and ensuring social
production order. As an important force in the high-quality development process of road freight transformation and upgrading, online
freight has made breakthroughs with its continuously evolving technological capabilities, flexible and rapid innovation capabilities,
cross industry service capabilities, and platform organization capabilities. It quickly integrates social transportation capacity and
cargo resources, promotes the formation of large-scale synergy in scattered transportation, and greatly improves the efficiency
and convenience of road freight. It continuously assists the development of the transportation industry and the real economy
through digital, information technology, and modern logistics development concepts. The paper comprehensively elaborates on the
development history, current situation, value manifestation, existing problems and risks of China’s online freight transportation, and
puts forward suggestions for its further development in the conclusion.

Keywords
road freight; network freight; high-quality development
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Research on Remote Monitoring and Fault Diagnosis of
Welding Machines Based on Internet of Things Technology

Fengzhen Sun Fengxue Sun
Shandong Jungian Safety Technology Co., Ltd., Zibo, Shandong, 255200, China

Abstract

With the continuous development of modern Internet of Things technology, the author proposes a system scheme for remote
monitoring and fault diagnosis of welding machines using Internet of Things technology, aiming to improve the safety and efficiency
of welding production. By integrating sensors, wireless communication modules, and data analysis algorithms, the system can collect
and analyze real-time operational data of the welding machine, detect potential faults in a timely manner, effectively prevent safety
accidents, and ensure the smooth progress of welding operations and production safety. This paper mainly focuses on using Internet
of Things technology to build a remote monitoring and fault diagnosis system for welding machines, in order to improve the safety
and reliability of welding operations.

Keywords
Internet of Things technology; electric welding machine; remote monitoring; fault diagnosis; safe production
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Transmission Networks in High Speed Rail Communication
Systems

Kai Wang
Dagqin Railway Co., Ltd. Taiyuan Communication Section, Taiyuan, Shanxi, 030001, China

Abstract

This study focuses on the data transmission problem in high-speed railway communication systems, especially the efficient data
transmission network problem in high-speed railway operating environments. Using system analysis and mathematical modeling
methods, the data transmission network of high-speed railway communication systems is analyzed and optimized, and an efficient and
reliable data transmission network optimization model is established. The conclusion indicates that the introduction of node selection
strategy and data collection strategy can effectively manage the constantly changing communication links between nodes and
improve data transmission efficiency; The introduced routing algorithm has strong adaptability and can ensure the stability and real-
time performance of data transmission in complex dynamic environments, improving data transmission rate by 66%. This study not
only provides technical support for optimizing the high-speed railway communication system and improving the informationization
level of the high-speed railway industry, but also provides reference and inspiration for other mobile communication scenarios.

Keywords

high-speed railway communication system; data transmission network; system analysis method; network optimization mode; routing
algorithm
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Research on the Literature Information Service Scheme of
Library Remote Access System

Kaiwen Zhao Meijuan Shi Lingyun Lu Wa Gao
Jining Normal University, Wulanchabu, Inner Mongolia, 012000, China

Abstract

The paper analyzes the current research status and historical evolution of remote access systems at home and abroad, combined with
the actual situation of libraries, describes the technology and software functions of library remote access systems (VPN), reveals the
technical support for developing practical functional modules of library remote access systems, introduces remote access systems to
ensure that various data resource libraries have been purchased to better assist the development of online teaching and research work
in schools, and guarantees the resource needs of teaching, research and discipline construction units and individuals. Off campus
remote access systems can not only improve the utilization rate of electronic resources, but also ensure legal access. Utilizing off
campus remote access systems is an effective way to solve readers’ off campus access to library electronic resources.

Keywords
remote access system; library; literature demand; digital resources
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Exploration and Practice of Integrated Development of
Computer Science and Technology+Finance Major

Wenyong Yang
Original New (Shenzhen) Technology Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

In the current social development environment, the demand for talents is growing. Strengthening the training of professionals who
master big data, artificial intelligence and other technologies and have rich financial theories is of great significance in promoting
national development, so it is necessary for colleges and universities to pay attention to it, do a good job in this area of education and
training, combined with the reality, and constantly explore the mode of education work. Based on this, the paper makes an in-depth
analysis on the integration and development of computer science and technology + finance majors, and creates good conditions for
training professional talents by adopting various ways, so as to continuously meet the needs of modern economic development and
provide important talent support for the implementation of national strategies.

Keywords
finance; computer science and technology; professional integration
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Discussion on the Management Measures of Hospital
Informatization Construction under the Governance and
Control of Medical Insurance Big Data

Peng Yang
Nanjing Medical University Affiliated Huai’an First People’s Hospital Second Branch, Huai’an, Jiangsu, 223002, China

Abstract

With the continuous development of the medical industry, the governance and control of medical insurance big data have become an
important part of hospital information construction. Under the governance and control of medical insurance big data, the exploration
of hospital information construction management measures has become particularly important. Hospitals should establish a sound
medical insurance data management system. This includes developing sound data management systems and processes, establishing
data quality control mechanisms, and ensuring the accuracy and completeness of medical insurance data. At the same time, hospitals
should strengthen their awareness of data security and protect patient privacy and sensitive information. Through big data analysis
and mining techniques, hospitals can better understand and utilize medical insurance data, provide more personalized medical
services for patients, and improve the quality and efficiency of medical services.

Keywords
big data; promotion of information technology; hospital
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Application Research of Integrated Project Management
of Computer Information System under New Economic
Conditions

Yan Liu' Tingting Bai’

1. Ordos Hi-Tech Industrial Development Zone Management Committee, Ordos, Inner Mongolia, 017000, China
2. Ordos Integrated Media Center, Ordos, Inner Mongolia, 017001, China

Abstract

With the arrival of the new economic era, the integrated project management of computer information system is facing unprecedented
challenges and opportunities. This paper aims to discuss how to effectively apply project management theory and practice to improve
the success rate and efficiency of computer information system integration projects under the new economic conditions. This paper
analyzes the role of computer information system in integrated project management under the new economic conditions, clarifies
the existing problems in its management, and puts forward the project management strategy that adapts to the new economic
environment. The results show that the integrated application of modern project management concepts and technologies can
significantly improve the management level of computer information system integration projects and project delivery quality, so as to
maintain competitive advantage in the new economic environment.

Keywords
new economy; computer information system integration; project management; cloud computing; big data analysis
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Research on Transmission Line Fault Diagnosis and Rapid
Positioning Technology

Qingcai Li' Shuo Xu® Fujin Zhuge’
State Grid Shandong Electric Power Company Xinxian Power Supply Company, Liaocheng, Shandong, 252400, China

Abstract

With the rapid development of power system and the continuous progress of smart grid technology, the reliability and safety of
substation equipment are becoming more and more important. Traditional maintenance methods mainly rely on regular inspection
and post-operation maintenance, which not only increases the maintenance costs, but also may lead to power supply instability
due to sudden equipment failure. The purpose of this study is to explore the substation equipment fault prediction and preventive
maintenance methods based on big data technology, focusing on the application of big data in equipment failure prediction and
its impact on preventive maintenance strategy. By the detailed description of common failure types of substation equipment, data
collection and processing methods, construction and optimization of machine learning model, as well as the formulation and
implementation of maintenance demand prediction and dynamic maintenance plan, a complete set of failure prediction and preventive
maintenance scheme based on big data is proposed.

Keywords
big data; substation equipment; fault prediction; preventive maintenance
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Short-term Power Load Forecasting and Load Interval
Prediction Menthod Based on Data Mining

Xiangxun Sun

Dongfang Electric Group International Cooperation Co., Ltd., Chengdu, Sichuan, 610017, China

Abstract

In order to make full use of the valuable historical data of power load data, this paper proposes a short-term power load prediction
method based on data mining, which combines statistical strategies with machine learning to dynamically improve the prediction
accuracy. Historical power load feature data set and mapping table form the basis of data mining. Based on statistical strategies, the
historical similar day sequence is constructed, and the similar day power load sequence is mapped. As the training sample, it is input
into the machine learning and training model, and the optimal prediction coefficient is obtained through the model training, and the
short-term power load prediction is completed. The fluctuation range of power load prediction is also of great practical significance.
This paper also proposes an innovative mode for research.

Keywords
power load; data mining; short-term load forecast; interval prediction; prediction method
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Optimized Design of Intelligent Traffic Management
System Based on Engineering Electronic Information
Technology

Xin Wu
Shanxi Institute of Applied Science and Technology, Taiyuan, Shanxi, 030000, China

Abstract

Based on the engineering electronic information technology, this paper optimizes the intelligent traffic management system. First,
the background and importance of the intelligent transportation system is expounded, emphasizing its key role in reducing urban
traffic congestion, improving road safety and improving environmental quality. Next, the main methods of system optimization using
engineering electronic information technology are introduced, including real-time traffic information collection and processing,
efficient road network dynamic monitoring and control, and refined travel demand prediction. The experiments show that the traffic
management system using this optimized design shows significant advantages in improving the efficiency of traffic flow, reducing
the traffic accident rate and reducing vehicle emissions. Finally, the study discusses the significance of the system, and believes that it
provides innovative theoretical guidance and practical tools for the solution of the current traffic management problems, and has great
social value and economic benefits.

Keywords

engineering electronic information technology; intelligent traffic management system; system optimization; traffic flow efficiency;
vehicle emissions
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Research on the Application of Computer Hardware and
Network Technology in Internet of Things Communication

Su Zhang
Beijing Ruubypay Science and Technology Co., Ltd., Beijing, 100088, China

Abstract

With the continuous progress of science and technology, the Internet of Things technology has become one of the key technologies
to connect the real world and digital world, the application of computer hardware and network technology, can reduce the network
pressure in computer communication, improve the processing capacity of computer and network transmission efficiency, so as to
realize more rapid, stable and safe data transmission and information exchange. This paper mainly analyzes the specific application of
computer hardware and network technology in the Internet of Things communication, such as data storage and processing, equipment
connection, data transmission, and so on, and then provides a strong support for the development of computer communication.
IoT technology relies on the organic combination of various computer hardware and network technologies to achieve a wide range
of communication and applications, from sensors to wireless modules to network protocols, the development of each technology
provides the possibility for the popularization and efficient operation of the Internet of Things.

Keywords
network technology; Internet of Things; computer hardware
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Discussion on the Application of Transmission Technology
in Communication Engineering

Lei Fan
Hubei Radio and Television Information Network Co., Ltd. Xiangyang Branch, Xiangyang, Hubei, 441000, China

Abstract

In the digital era, as the core component of the communication system, the transmission technology has brought a profound impact on
the transmission speed, robustness and security of the data. Therefore, it is of profound significance to deeply explore the universal
transmission mode in communication engineering. This paper summarizes several technical transmission modes commonly used
in the field of communication engineering, including but not limited to optical fiber transmission, wireless transmission, and data
transmission through satellite. It also analyzes the strengths and weaknesses of these technologies in many applications, such as long-
distance data transmission, mobile network construction and high-speed network access. It is hoped to provide precious reference
information for experts in the field of communication engineering and further promote the progress and improvement of transmission
technology.

Keywords
transmission technology; communication engineering; application
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Research on the Optimization and Improvement of Key
Parameters of Antennas in Vehicle-Ground Inductive
Communication System

Bin Li

Beijing National Railway Research & Design Institute of Signal & Communication Group Co., Ltd., Beijing, 100073,
China

Abstract

This paper conducts an in-depth analysis and optimization of the antenna design for the railway vehicle-ground inductive
communication system. In response to issues such as weak communication signals and high error rates caused by the long distance
between the vehicle’s transmitting antenna and the ground inductive coil, the S-S type circuit topology model used in the system is
analyzed. Based on the established circuit model, an electromagnetic simulation model was constructed for the on-vehicle antenna,
and a solution for improving the antenna parameters of the vehicle-ground inductive system was proposed. The research findings can
provide a reference for the design of various vehicle-ground inductive communication system schemes.

Keywords
electromagnetic compatibility; antenna parameter optimization; inductive loop
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Discussion on Energy-saving Technology and Application
of 5G Base Station Main Equipment

Teng Liu
China Information Consulting & Designing Institute Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract

The 5G bandwidth is more than 5 times that of 4G, and the outdoor equipment is mainly 64/32 channel Massive MIMO equipment
with high complexity, resulting in extremely high power consumption of 5G base station. The power consumption of a single station
is about 3~4 times that of 4G base stations, and the high power consumption brings great cost pressure to operators’ large-scale
deployment and operation of 5G. To save 5G network operating costs, 5G network to improve the overall efficiency of the network,
more low carbon, green, efficient development of 5G network, meet the requirements of development and operation, this paper to 5G
base station, the system energy saving principle, in turn analyzed the symbol off, carrier off, channel off and deep dormant technology
implementation principle and characteristics, and according to the current network coverage, base station configuration, busy idle
load, etc., how to develop energy saving measures, and how to maximize the energy saving effect has carried on the preliminary
analysis.

Keywords
symbol off; channel off; carrier off; deep dormancy; co-coverage recognition

5G b F iR & RER A KR RIS

XIf5
sBIRSR FARA R, HE - (T35 #st 210000
M

5GAr T AGHSIE A, BRI 2B 2R 5 0964/32i8 3 Massive MIMOZ &4 £, FHSGRAEFLM S, H3bhie
2 HAGH 3EWI3~dME, SIFIE T KIAERFE 56 RE KR AE N, AF BESGH BT mA, SGMLIRE M L%
BgREge, FhmikaR . 6. HERGLERESCGMS, R EIERIBERR, BISGRL I EETARREHATT A5ME,
RARDHT T A5 KW, ok R W7, @8 L BABR A RIRAE AR LRI s 5, HHAARBIM SR XML EE | Ak
BE . R RS, defToRE W AR HAE, Jhde T RILR RALE AL RCR AT T A1 AR

ES k|
A5 R, @iE R BOR AN WERIK; 2EERA

1518

Massive MIMO ., R %3 [ % 55 e 43 v (O # R 7
5G gEg| A, FLLI#E eMBB. mMTC. URLLC = 5G
BUAN Y 5587 FHARIIE R A U (B | AR | (IRARE
AR EERER S R 2R AR E R, XAk T 5G
REFEMRIR IS

ik Z 5G RFRR BT, URGESRTRIN AT
PR P ARPU (ERYARIESET, *EDUSEEL 5G AR
WK, 5G SRERES 2us S ARG IR A 125 e T s R
IR, Btz oh, BEIRMLRERERIRRHERY, HRBAIEER
) — ST SR

[EEEA] X (1986-) , B, DEWUFRTEA, K
B, 8RTIEm, MBBihaEitIBE TR,

62

25G FigETREE MR R IR

5G AP HHTFIT AAU BEREN L 80% DL E, 2T
REM F TR, AAU DRE RS RIFIIEE, A/
¥, MES5IhR, HIDREREE 155 i AR Limas
b, B DIREERE S He e, AR 60% BELL by ZSET
S BT TR A (O RERE S LU s , ST RTIR 40% 5D I,
FATREIABRTRLEE M NEIIRICE RS5O . miE el . 2%
WA WrRS AR EE ORER 1
2.1 FFS K

5G NR FH5igs i, OFDM 52154 M A P kit
TER S NI SRR BT, HHEATE AT 0.5ms FFRA,
TEEIARTSEC SR, S PTRES 14 4~ OFDM 5, #1
I RS 15khz 7558, RF S O T RE SR k2 7E OFMD
RFSRI R FFE TR, B34 CSI-RS. SSS,PSS Al PBCH



EERZEETEMR - $05% - 5 09 - 2024 £ 09 A

LEHE ST IER PA BIFTF RSN, HeokEEmES
f) OFDM T4 15 88 DO 155 JE HAIN 252 14] PA HLIR T
K, EEDENTTS FBRRZIFTF PA (CREEIRBORES)
HIRTF o, MIMSCBTTRER B K. R ERS W 1T6ERT
FANFFS FHANZ PA BIFRIOAFTHF, Wl 1 For. B
SR IRERS, WA DR S R PA HIF A KAIRE,
ik 2 Fore

10msFELii
I-/------I----------
141 OFMDIFS

0 e e 7 723 200 s 23

PalgEFEH

1 RFFBHSKHTNRER PA BRIRFF RS

10msFLii

-}-----------------

147°OFMD{FS

0 72370 e o

PaREFE  PamEXA
E 2 FFEFFSKETThRER PA BIEFF XK
2.2 BB XM EARRIE

DL FIHY 64T64R Bl 'S () AAU A6, | F1T% 64 4
W, W] SRR IE P KON 16, W] SCRERI
16, 32, 48 i, Hrp L N TiBERWrE e il s,
RIDLERR SR TR SHBiE s R Tl R e anE 3 o
Ao 851 x417 x21ft, EHBENR 3 MET, BMET
SR —~ PA HLR

//.q

VA |VAYAYAY | CAYAY 4

//////”//////]
IN/N/ /////XI//////]
//////H//////]
//////”//////]
//////”//////]
//////”//////]

/N /I
7N/ q NN/
FAYAYAY | VAYAYY

N \\\ \\ \\ \\ \\ \\
\\ \\ N \\ \\ \\ \\ \\
4 AN RN AN AN AN AN N
SEUSAUSENS NSNS
SIS SES OSSN S
\\ [\\ \\ [\\ \\ \\ \\H\\
\\ d bl 4 4 \\ L\\ oo

3 64T64R R&i@ERERE
2.3 i KR IR
5G NR L FFuEsieE, DR R S e & 4
Wl (IR SERE R, (EASME SIS o =i

L AAE NS, (EARRE ORISR . 2
FeWF RS PRB R AR . RRC @RS, 1B H P&
FERAEEIEE—ENRE, Yafigez N NXRHEET
R (ke i S, K P PR SR TR/ N, DA
FITREAIRR s AR SRR NX U ST, WA g
HRE/NX . B W TS X AR DU MRS : 4 NR
INK SRR LTE /NX 5 NR /N B (A 4,
5) 6

NR MEA BHBEE
NR MEB {EAEMIEEE

B 4 4 NR/NREBEF=

AN AR EZE/NX, B/NX ARMEEE/NX, X4
AN R T BHERT, ik Bk e, T £ B /NX;
B /X fAfaf it g A N

NR/DEA SHEER
LTE MEB {BSTEREER

S5LTE 1 NR XEB=#H=

54l NR B S, B E/NX B 24 LTE W
&, 4 AVNX R T BIERT, ksl ey, AT
% LTE B/INX; B/NX s, &l A /NX
2.4 FERIREE

FEUEF A AAU DS B M 2 i, (URE
AAU | IRFRR B R R e CPRI #2210 (b PSSR, 5 AAU
AR S LR BT RE R AL B 1. REEIREREDRE
AT 5G IR aE I B, 7F AAU 3F AR IRARAT
S TRER B F PR DURIE R P ARG Rz e, (HERE
IHHZY 5~10 258k, BTIERE IR, EEMANIRT,
[FIRE AT DU ol e F TR B R, T HATRS Qeell ENE Y
5, 8 pRRU ¥R DL Bz i 6, AER e Bt T
PRRU EFEEIAR.

3 T HEFI AR M A ER T

KB AT RESCR, S2H 5G RERESIEREZ IR
e, (RBEFFURAN, _ERTETT R BRI R R, B
RRPZ IR, . HIESEHE . (RBEA LA BBRAR T
3.1 MKEfL

P& ST TR BN e & 1R -5 E T4t
SHTHEY S BRI RN, ARRVNX R BO B, DB
B5 FH PR E_E SE ERE T RE S TR . AR

O o HT—MIER 0 SEFE R 9 M=kl s,
FRUE BT HIRRS 0L, IS SR, F AR .

63



FEEMNPES5TEMR - £05%5 - F09H - 2024 £ 09 A

QERKX. &KIEEFEKX, ESWIENAARHE, X
FEERE.

@RBX M kS, TES R, whSRE, EEm, whs
e,

Rltt, HeEEair AN S5, IRBIMNEEIES
PN TIREMRAS, HIESI R R AL TTRESRNS . (EPERERE
FITEIRT, E SRS B RR IR 250 PR () KPT 5 R
2, TIRTTRE/NSENN KPLTEbR, (RIS PRI, TECCRA I,
B B rEE SIS A BN FE A, 2
— AR, IREITTRER AL P
3.2 FIEXHE

BARRATRERE sl , 7E ST Al -, 228
BN 2 S DI N 5G 4 2 [RIDL K 5G F1T 4G Z [
BT TR, HlE—uh— SRR TTRER b, DR
KA AT RERGR

F B 5G B FEE L PR 2870, 5l SA/NSA | H,
et = By it | REMEESEES (|
FEFIRE AR AR /AR« RRIRIIESNILT (40 4G/5G
4L BBU HE, 4G/5G 43 BBU HESE ) , wlid o0 #rkuk, /X
MIBCETRBIPR AT DA A& &R, M ARSs/INX (5 BATERIX
AEEZED,

WS TRESEE B/ MR ¥0EST, S5t
W 2205 2 )KL FHRIX BN E 4G 5 5G K2 5G 4%
ZEGE N KR (R ESER) . TESHER
FERASUELIR, b ErE . ReEE T A% E
B MRl 2 FTEE ST NXARR L (5558 .
TA, FHUUIHE/NX WESICE, HH RS EE LT T
ST E L W,

B ERGEREE A DT HIE ST IRERS, AR A
SRR AR IRI B 5, ETTRERS N FRIE RS, =]
PLE SR T/INX I3 sE $sdahfe Stmi PRI B SRIE T/ NX
PRI AR AR K AfE TTREH & IBR s S e R A o sl ]
FRAfE N RIOTIRESRIS N Flda, F2e iR otet e i BRI UK R
ATFS M. MIEWr . Bl REERIRA A SR,
[T HfE A/ N GE R T RERT AT B, FR2X Sl 5G 4 HE
TRR TR LR & N
3.3 fREEMLIL

TESTHEIATT I H O EE 0t ST SR, G IR vl elr 77
AL Feh el R RIRR IS . B WE S — BB G A%
Ful, FEUGTEREE RORAIEE / 55— RO RE PRIEE T YT
WriglE, (B—rIRs MBS, TR E oS E
LK, SEETTRERE AL WSS KPLFRFRIOILE,
[EI A T2 BEE R IEs b, A TETTRERRS T
@RGSR, WINER) KEIAT Al DREEREET
P sE BRI . KPT AEZab ARV, (B2
ZHIAZMEAMN IR, ©F—EWRMRE, Tout—P

64

RAEILATTRERIE M . Blan, MIERIRIS, BT &5E 0500
Wrisss i, FramERA DR PSR, $EREEE
BIFF S RMTECEIE T, (B nSRErA R ERE 5
Bz, HABER A USSR o sl E R RIR, BE)S
HTTRECRE T s

IEERIEILICIRTT, T E R ZHAZE R
HAMbra, HlE/NXEEE. APie. HRERsites
BAst— 2P 52 BB

O/NX R N R PR AR T FHE IS R A
R EFER R E b N 2 e s & DR 5]
DR FAER LUER B B A N FBRR R = L 5N SR T
BHF, AILUSEEZEATTRETIRE . BRI
A PR A RS SR BRI TREDIRE .

QM k. ERFERHA PN, EEEHZANGE
SNV SSRGS, TR E R RS A L S5 RES
i BN R AR SR S 2ImaE ), O WA E AR SRR
i, TR ERER, JAMRXERME, TRElEAEEn
FEA A, TEHPNE R AFERIEL SR TR
2, (HRZEMEMPEREI BN, LS AgEREmS i
JETIH.

O PER. SRR ERE, APERE, EHTH
PR, NMXFBEEBCRENGTEESHA R, ©F
EUMRZE NS I PR . S EERES M PR B AN
KFEIARAE, ERERFENFIHRET 2GR, MR
SIRTLmAET), SN RIIRE], RASNEE MR
AHEEER. TR EVNXRIAF, kg
FRSRE/NX B R AR X R, B FRERX
L P NX B e B R (R

4 55i%

5G WM& ST INEE L S fn Ar R, =

AT REIR YT EE, BB 5G FRuE T IR, AN

4G AR SERER A, 254 5G ZEuh IR 1 TTREIREE,

W TS HIESCHE . CREERCEAPER, RILLERS

TE AR N LTI RER e, SRS AET 5G N

LEATRERER .

S 30k

[1]  Fbees, A0, U S5 A G B SG AL b i B B o HT 1K
5 2022,12(11):34-36.

[2] Rzfhiz. Ze T B)TREE M SGHE T RE SR A 5T [D].) A rE
ToR,2021.

[3] TR A L BRAE, S S TR M R TS A 5 AL 1T AE
TR [I). B 015 B SR, 2023,21(2):34-39.

[4] AL SGUEAHENAA R BT [0]. ) AE S AR, 2020,
40(12):75-77.

[5] HHELSGEEH Rk R4t pAR /b 5 ADNAIRRR ¢ [D .58 11:
TEA,2023.



EEMNFEETIEME - F05%5 - F 091 - 2024 £ 09 A DOT: https://doi.org/10.12349/iser.v5i9.3300

Analysis and Thinking on the Fault of L.3-code and L2-code
Switching of ZPW-2000A

Tianming He Peng Long

National Energy Group Shuohuang Railway Development Co., Ltd., Yuanping, Shanxi, 036100, China

Abstract

The locomotive signal in the heavy railway safe operation of trains has a vital role, according to the ground signal signal to
locomotive driver, pass the line and block partition train clearing and occupancy, is to guide the train driver safe and stable
operation of the basic equipment, but also to ensure the safe and stable operation of the train important traffic facilities. This paper
describes the problems caused by the frequent switching of L2 code and L3 code to the safe operation of heavy-haul trains under

special conditions. This paper analyzes the reasons from two aspects of the actual situation and circuit principle, and puts forward
corresponding transition solutions in combination with the actual situation.

Keywords
locomotive signal; L2; L3; SILQBG
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Research on Lightning Protection and Grounding System
of Radio and Television Satellite Uplink Station

Jun Liu Qianchuan Gu

Guizhou Provincial Radio and Television Bureau 751, Guiyang, Guizhou, 550002, China

Abstract

This paper discusses the lightning protection and grounding technology in depth for the high-definition radio and television satellite
uplink system. Combined with the current situation of the site and the existing lightning protection design specifications, the standard
of lightning protection classification of the high-definition radio and television satellite uplink system was understood. The lightning
protection design is carried out for the high-definition radio and television satellite uplink system to be protected from lightning
hazards, mainly from the direct lightning induction lightning and lightning wave intrusion and other corresponding lightning
protection measures, combined with the detailed design of the lightning protection device on the project site, such as the lightning
rod, lightning wire, lightning rod, down wire and grounding device are strictly calculated and designed, and finally the safety
management of the lightning protection device is analyzed, and effective lightning protection and grounding measures are proposed
to ensure the stable operation of the system.

Keywords
radio and television satellites; lightning protection and grounding; lightning protection design; lightning protection engineering
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Design and Application of Zaoshi Hydroproject Dam Safety
Monitoring System Based on Internet of Things Technology

Jiade Zhang Shijun Liu Kun Li Wei Yang

Hunan Lishui Hydro & Power Co., Ltd., Changsha, Hunan, 410000, China

Abstract

Focusing on the requirements of engineering safety operation, a dam safety monitoring system for Zaoshi Hydropower Station
was constructed based on Internet of Things technology, consisting of three subsystems: a safety monitoring perception system, an
automated collection system, and an information management system. The system realizes the full life cycle application of dam
safety monitoring data collection, transmission, analysis, monitoring, and early warning, effectively enhancing the comprehensive

guarantee capability of dam safety; The system has played an important role in flood control scheduling and daily operation of Zaoshi
Hydropower Station, and can provide reference for similar system construction.

Keywords
internet of things technology; hydropower station; safety monitoring; information system
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Optimization of the Wide-area Communication Network
for Computing Force Scheduling

Wei Zhang
China Mobile Communications Group Hebei Co., Ltd., Shijiazhuang, Hebei, 050021, China

Abstract

In the context of the rapid development of information technology, the efficient communication between data center and edge
equipment is particularly important. With the surge of data volume and the increasing demand for real-time computing, computing
power scheduling not only needs to rationally allocate resources, but also consider the efficiency of network transmission to ensure
the smooth operation of each business application. The optimization of wide area communication network meets this need to improve
the utilization of resources and reduce network latency through intelligent algorithms and advanced technologies, so as to improve
the overall system performance and user experience. Specifically, the optimization work includes the dynamic adjustment of the
data transmission links, the intelligent improvement of the network topology, and the implementation of the load balancing strategy.
These measures will effectively enhance the communication ability between the data center and edge devices, promote the further
development of edge computing, provide strong support for various industry application scenarios, and promote the sustainable
development of the overall information technology environment.

Keywords

computing power scheduling; wide area communication network; optimization strategy
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