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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

This study utilizes Docker containerization technology to develop an intelligent monitoring system integrating Zabbix and Grafana,
exploring the construction path of modern operation and maintenance monitoring platforms. The research validates the value of
containerization technology in enhancing system deployment efficiency, improving visualization capabilities, and optimizing resource
utilization, achieving standardization and automation transformation of O&M processes. By deeply integrating traditional monitoring
tools with containerization technology, a complete “data collection-analysis-processing-visualization” technical chain is established,
providing a reference implementation framework for enterprises’ digital transformation in O&M.

Keywords
Docker containerization; Zabbix; Grafana; Intelligent O&M; Automated O&M; Monitoring Visualization;
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Design of a multi-channel Beidou/GPS RF front-end module

Xiangzhi Liu
Nanjing Panda Handa Technology Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract

At present, Beidou/GPS navigation has become increasingly popular among the general public. With the continuous development
of the national economy, Beidou/GPS applications will become more and more popular, and the RF front-end is an essential part
of the Beidou/GPS system. Introduced the design of a multi-channel Beidou RF front-end module. Its main functions include
receiving, amplifying, and filtering signals from multiple frequency points such as S, B3, B1/L1. It also has a 10W power amplifier
amplification and automatic power amplifier activation function for the Beidou transmission L frequency point.

Keywords
Beidou/GPS Navigation; Low noise amplifier; Signal frequency selective filtering; Power amplifier PA
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Research on Building a Cybersecurity Protection System for
Data Center Cloud Environments in the Financial Industry

Xiawei Zhuang
People’s Bank of China Clearing Center, Beijing, 100080, China

Abstract

With the widespread adoption of cloud computing technology in the financial sector, cybersecurity challenges in data center cloud
environments have become increasingly prominent. This study systematically analyzes major security risks in cloud environments
based on practical financial industry needs, proposing a comprehensive cybersecurity protection framework. The system comprises
four core components: infrastructure security, data security, access control, and security management. Through multi-layered and
multi-dimensional protective measures, it effectively addresses various security threats in cloud environments. Research demonstrates
that this protection system significantly enhances the cybersecurity capabilities of financial industry data center cloud environments,
providing reliable safeguards for financial institutions’ digital transformation.

Keywords
Financial Industry; Data Center; Cloud Computing; Cybersecurity; Protection System
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Analysis on the application of integrated power module in
data center

Li Chen
Work unit: Shanghai Branch of China Telecom Co., Ltd., Shanghai, 200120, China

Abstract

With the expansion of data centers and increasing energy efficiency requirements, traditional power distribution systems face
challenges including complex designs, low efficiency, and operational complexities. This paper examines the application of
integrated power modules (such as prefabricated AC power supply modules and APT2.0 prefabricated power modules) in data
centers. By analyzing differences between conventional systems and integrated modules in architecture, efficiency, space utilization,
and operational costs, it demonstrates the significant advantages of integrated modules in enhancing energy efficiency, reducing
operational expenses, and accelerating deployment. Results indicate that integrated power modules effectively address pain points in
traditional systems while optimizing overall operational efficiency and reliability. The study concludes that integrated power modules
represent a critical development direction for future data center power distribution systems.

Keywords
integrated power module; data center; power supply and distribution system; energy efficiency improvement
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Research on Multi-Product Small-Batch Assembly Line
Production for Railway Signal Products

Chen Liu
Beijing Railway Signal Co., Ltd., Beijing, 100037, China

Abstract

In the railway signal product sector, rapidly evolving market demands and the need for mass customization pose significant
challenges to enterprises’ responsiveness and cost control capabilities. To address these issues, this study proposes a tripartite
development framework of “process standardization, equipment intelligence, and lean management” from a full value chain
optimization perspective. By establishing core principles such as data-driven production line design and modular layout with flexible
space reservation, this research explores the construction ideas for track signal board-level assembly line production systems. The aim
is to help enterprises effectively respond to market changes, achieve efficient production, ensure consistent product quality, reduce
production costs, thereby better meet market demands and enhance competitiveness within the industry.

Keywords
Railway signal products; multi-product small-batch; board-level assembly line; full value chain optimization
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Electrical protection grounding technology for intelligent
buildings

Haifeng Yao
Henan Huahui Nonferrous Engineering Design Co., Ltd., Zhengzhou, Henan, 450041, China

Abstract

Under the process of intelligent development, the complexity of building electrical systems has shown a significant increase, among
which microelectronic devices are extremely sensitive to ground potential fluctuations. As for the traditional grounding scheme,
it is difficult to meet the common mode interference suppression requirements of high-frequency digital devices. In this case,
electromagnetic compatibility issues have become a potential cause of system paralysis. In the field of modern architecture, special
loads such as medical equipment and data centers have extremely strict requirements for the stability of grounding resistance,
specifically the standard of + 0.5 Q. This situation forces grounding technology to develop towards dynamic compensation and multi-
point coordination. Correspondingly, the safety protection system is also undergoing a paradigm shift from passive defense mode in
the past to active regulation mode today.

Keywords
intelligent building; Electrical protection; Grounding technology; Security protection; electromagnetic compatibility
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Research on the Matrix Algorithm for Leakage Localization
in Water Supply Pipe Networks Based on IoT Technology

Yang Xiason
Weifang Institute of Technology, Weifang, Shandong, China 261000

Abstract

The current water supply network still faces issues of high costs and insufficient accuracy in leakage management, particularly in
locating leakage points. Based on this, a fault matrix for the water supply network is constructed using its topological structure. The
matrix algorithm is then optimized and validated in conjunction with sensor monitoring data transmitted wirelessly. When a fault
occurs in the water supply network, the first step is to accurately determine the fault location in real time before repairing the affected
section, quickly isolating the fault point. Common inspection methods for water supply networks in China include manual inspection
and acoustic amplification. The acoustic amplification method is effective only during nighttime when the environment is quiet, but it
cannot accurately or promptly detect pipeline leaks, leading to increased losses from pipeline leakage. The results indicate that when
abnormal data is detected, the matrix-based localization algorithm can precisely alert to leakage points, improving the accuracy of
leakage detection.

Keywords
Water supply pipeline network, leakage localization, matrix algorithm, remote monitoring

E TR M AR oK B W i 45 7€ 30 %6 P &R U 3T

MBS A
EEFFR T2, - 114 HEb5 261000
=

%ﬁﬁ‘%%%%@ﬁ%]ﬁ%@if@ RER B E AL HFEHBNKR DA E ARG A, KT, B RE RNisa 2
ﬁ%m%ﬁf‘%%ﬁ%, ) 0 4B M R BR A T R AE B 6 45 R B S M BB SAT R AL IR GE ) ALK M B LG, 4 ARy T
A, EYASHIE R B BRZAT, Rxf ¥R e B VAT R A 0 AT, SRR KR BT B T R . R EF LAY P AL
TERANLIRM A B KE, TR ELAERRFRTHREHR, (2LRE 4’55)%\ Rk W EIE R, BT R
AR Fsk, 3G T M RERAME ., EREW: S HIFFHIEN, 48 A E T U A 5 R R S ST IR E
R5 T BB,

KHEIA
MRS R, SEMEE R, mARR

12| KT EKEEAT, B ANS SERIENE D, B DTU
R e K TR bR B A ey T RS FEAERKE, ARG D # DTU
TR KT . Ry | TREIHIEEE, (ER RN, AUERE T
D TFHA ERL A IR EIEE T . A 21 fHaablsk, @ OO, RGN FEARE R
ﬂw#ﬁ‘mﬁaﬁzﬁﬁ%a@v%M@ 0 MEREE A IR

FEEFSET, LM G S s R E s e, 1
P4 HIRAERE D &0 KR4 T Nt
PRI, A SCHRH e fr e &ffmg@ﬁhi&¢,% (TG D BUERRRE PRI

Wkt 5 MR DTU B M e e —
598 A S E R R e e (R ok, MBI
TEASIA A e AR T K B b7, P DTU 2SI B
R A, G AR E R
. M T R T A — AL e

[EEW B ] ORI R EITR (EFNB-lotBIHXim

ARARIFGE ) (NSRS 20236X076) KBS K P LIRS AR, s
(&) HE (1989-) , &, PEWFRIEA, I miﬁ%ﬁm%éﬁéAﬁ%G@ﬁﬁ@%ﬁhﬁuﬁ%,
T, BEUS, MEEHERASEHEBHR, IR A D RIS BAEME G HHTALH R, &

19



BEERFSTEMR - £ 065 - £ 08H - 2025 F 08 A

LRARB|— R P VAT ST G AR . SRERRE FERE P
AT DI B AR HERf O W FfE e . ©
2.1 MR FEPE

GO O REESSRI DTU E—R S5 1, 2,
HEI N, REHE— NxN B D, s i M AS
B A zE - RMKEE, WEER T8 INTE
Dij 1 Dji #HEE A 1, I EIGXTETT SARAAEABT e
T, B Y ST R TR E N 0, MRS
EREERE DY, (REBACGE ZRIRT MR anE] 1 FREY L
KRR,

B Sk ELMREE
HAARFERE D A

10
01
Lo (1.1)
01

o = <2 o

0

BsE 1A S F AR, FRIERTAL, AR Y
R7KEE, UPrREAGIRESRN, KABESTIERE,
HPREESETIR 1, 2 g Z], e 53, 4 %
IEEKE, ARG
2.2 WP B HERE

b (5 M G TEHLKE [T M R DU 5
A A, ARTEAFIR 9 AU R FOSRR S SR N < N 5%
e B ISR S SRR T T2 A SRt s B R
FITEH I FIICERES i DT AR, WIESE ifT
FiFFRMITEE0; K2, FifTHEIFINTELL, Hi
CrEMITTEREIUE BEEE I 00 RITEXS ARERE: G %
AR (A S

1 AT B R AR A PSS SRR «

G=diag[0 0 1 1]

2.3 RS F i %6 pE

2 7K T PR 45 SR S D 5 R B (RIS B 5B G
BRI P, TR —EAEH TEY, S8l
ErEEE P, R

(1.2)

P=g(D - G)=g(P)
e, g ()RR TR R
00 00

(1.3)

p'= (14)

0
0
0

S O© O
[ -
S = O

FEFEEETE ISR . RN R FERM: D I AYEE m 1T

20

HjIIIEE Dy BT FIMITLE D,y oo , BKAT
B IINTTE DG A 1, [FINHER(E B G P R 1T,
¥ Gy=1 05, X PR TATRI P AR T SR TR TR
WRE mTE MY G B 0BG, oo . BkAT
E kI Gy FELE 24K 0, NEEREERFW I5IFTE T
FR I TR E T REBASRL 0. 5 AL ERE1:, NIEEE+
WFTECRE, 55 p=PY,

RIEE 1 P R%, 252175 3 YK Dy FI5E 417
FE35D=N 1, HEITEITING3HA 1, BA
TR FRAEME R OB =1 FRIEE =31, 11 G,=0, G, # 0, Kt
P=P',

- o O

(1.5)

oS O O O
_ o = O
(=]

ERPEITFEX BT B8 iTE 90 p, 5E 17
Fidlp BOE—NAL, LGB EE LE I EE
AZRIEEX B K ARSI e gE, AEXATTA
A TR E S HEKRENZEE, PR ESE 1718
58 T AN EETEN, BETRR, HEHER,
M RE AT DU TE

P,,XORP,=P,,XORP,;=0

P,,XORP,,=1
TE 2. 3 AR AR, XRRESAMT.
2.4 BE FRHK ML

TEZ SN B MGEACE MR, T fE5EEAR
Bk, i 2 R, fEARK— RIS TR ST,
M TE I T T 755

1 2 4 6
‘ 3 F o5
B 2 — MR E Rk M 2K
2 A RO RIR FERE D 3R S Ha

010000
101100
PSR N TS T (16)
011001 :
001000
000100
RIX F SIS, TR fhErars: oy -

000000

000000
G:OOOOOO (1.7)
00 0 1 0O :
00 0 0 1 O

0 0 0 0 0 1



BEERFSTEMR - £ 065 - £ 08H - 2025 F 08 A

000000
000100
000110

P'=D*G =
000001 (18)
000000
000100

TS 43R 217, 378 7 FREIESN 1,
D,,=D,=D,,=1, G,=1 H G,,=G,;=0, JffPLE M5 4
TS558 45 RRMEL, X ReWET 0, FalLig
FHWrEERE P HORSE ., O, RIRHESEEAM AR P

000000
000000
p_|0 000 10 (19)
000000 :
000000
000000
P, XORPs=1, iy b AR, #rELE A3 545,55 20

HER

SMEMEMEZERET MATLAB A E

P 45 ik SR 2 AR (K i S B R SRR 2R
B MR, BB UK TR e, ISR
FEME ARSIk NURR Ry, (LSt
B, EEEHLEE TR R, RIS R E & 4
i, e ARt Sk MR AL, R A R

SER I AL RER AR R R M . Mk W R th 2 18
WIS REIMAfE, B0 MATLAB 220/ 3 fioR:
IREARFINZIPHRERE:, fia(s B 2 & E A,
[T BB O AT A R R R AT e (s B . 1A
H{ATF:

ol B IR E S

D=[0100:1010:0101:;0010] % N R RIS P
% ARG RIS 5 SRR

G(i,i)=input("Hi AGALDITRFE,")

for1=1:1:4

end
DG Vet SR AT
if j==1
disp( 15 A1 57 222 [FAT IR
end
if j=2
disp(" 5 251 3 2 AR
end
if =3
disp("F £35S 4L A IR
end %ol FE R AL B

& 3. B2 & E

AT S AL E A BEEBTIZEF N R AEER
FERE, MEREERERIEE], ik 4 frrtrsTElE.

RN Edit Debug  Dezktop Hindow Help

(=S .}fa E Lol H ﬂ’ @ CurrentDlrectorz:

Shortcuts [#] Howeto Add  [#] What's Mewe

of 8 5|27
(AiFies - [ Fie
dhin Fold #
[ demos Fald
[Dextern Fald
help Fold B
Qja Fa || |7~
Djava Fold s 1o e
(Djhelp Fold . . . .
(Cdmatlab? Fold 0 . 0 L
[notehook Fald 5 5 1 1
Crtw Fold
Fo it R
= S [ E R NASY e
Currert Directary | Workspace
a X

[l Command Findow

To get started, select MATLAB Help or Demos from the Help memu.

The element type “name” must be terminated by the matching end-tag “</name>".
Could not parse the file: d:‘matlab?.Dvteslboxbcoslinkiceslinkiinfo. xml

4 B EFHIETT

T & ERATECE R O AL & 5, R R ES
AARRNBACE ML NS, BREE R, fOKEMNEE
3, FENEHEMEOTHERERERA. i rRiEat,
SR MATLAB $RiEiB = it risat, IR TR
BOKE W — BEHLTER, BBAMEEEA R AL, Rt
MR AR SR ERNRNE . T E— DAL E— DR
45, AFRME— MW ERFRIA R E AR IOIE, Mt
THILIREeR, B RIRIRD .

S 3k

[1] Zoseer, #EERE, 7T A THS SEENE NiRe ik
U1 A ESHEK, 2022.6 (38) :38-40.

[21 HiRZE, Z, RM ST GPRSF KM TEEZE
MRS HAEii£2006 (08) : 59-62.

[3] TR E R B TT R IR AR A R (0] AR HY,2010(2):

15-19.
[4] HEN ESEER KRR RSN LZDL L&KL ERH
KF.2014.

21



EEMFEETIEME - F06% - 0841 - 2025 £ 08 A DOT: https://doi.org/10.12349/iser.v6i8.7014

Research on the Integration Scheme of Communication
Technologies and the Construction of Smart Parks in the
Internet of Things Environment

Haitao Liu
Guoneng Shuohuang Railway Company, Cangzhou, Hebei, 062350, China

Abstract

This paper conducts a systematic study on the integration of communication technologies and the construction of smart parks in the
Internet of Things environment. This paper analyzes the necessity of the convergence of communication technologies, points out
that a single technology is difficult to meet diverse demands, and then proposes typical convergence schemes, and elaborates on key
supporting technologies such as heterogeneous network convergence, network slicing, and edge computing. Combining the three
core demands of efficient communication, equipment connection and intelligent management in intelligent parks, the architecture
of “perception layer - network layer - platform layer - application layer” is designed. The technical application logic of each layer
is clarified, and the supporting role of key technologies such as data security and artificial intelligence big data is explored. A case
study in a certain high-tech industrial park has demonstrated that the integration of communication technologies can significantly
enhance the operational efficiency of scenarios such as office work, security, energy, and transportation. Analyze the challenges faced
in the construction of smart parks, propose countermeasures, and provide practical references for the application of Internet of Things
technology and the construction of smart parks.

Keywords
Internet of Things environment Communication technology Intelligent park
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Reform and Practice of Blended Teaching Model in Modern
Signal Processing Technology Course under Smart Teaching
Environment

Peiling Zhang Yanliang Zhang

School of Physics and Electronic Information Engineering, Henan Polytechnic University, Jiaozuo, Henan, 454003, China

Abstract

In response to heightened requirements and challenges for cultivating professional degree graduate students in electronic information
engineering under the “internet + wisdom teaching” environment, based on the analysis of the current teaching situation of the modern
signal processing technology course in our college, this paper studies how to carry out smart teaching in this course. It focuses on
conducting research and practical work from the three major elements of wisdom environment, wisdom teaching methods, and wisdom
learning. It also combines actual teaching cases to illustrate the teaching process and teaching effect. A blended teaching model
integrating “pre-class, in-class, post-class, online, and offline” phases is developed through wisdom teaching platforms. This model
effectively addresses the demand for personalized and innovative talent development in electronic information engineering education.

Keywords
wisdom teaching; modern signal processing technology; rain classroom; cloud class; blended teaching model
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Design of intelligent resource scheduling algorithm for
university computer laboratory based on deep learning

Qinbu Hou
Xi’an Institute of Physical Education, Xi’an, Shaanxi, 710068, China

Abstract

With the continuous expansion of computer laboratory teaching in higher education institutions, the rational allocation of laboratory
resources has become crucial for enhancing teaching quality and utilization efficiency. Traditional scheduling methods struggle to adapt
to complex and ever-changing demands, resulting in low resource utilization rates and frequent conflicts. To address this challenge,
this paper proposes a deep learning-based intelligent scheduling algorithm. By constructing multi-dimensional feature models and
integrating long-short term memory networks (LSTM) with reinforcement learning, the algorithm achieves dynamic optimization
of laboratory resource allocation. Experimental results demonstrate that this approach significantly improves resource utilization
efficiency, reduces conflict rates, and accelerates scheduling response times, demonstrating strong practical value and promising
application prospects. Finally, the paper discusses the limitations of the algorithm and outlines future improvement directions.

Keywords
deep learning; intelligent scheduling; computer laboratory; resource optimization; LSTM; reinforcement learning
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Analysis of Battery Energy Storage Technology and Its
Application in Communication Power Supplies

Wenbo Bi
Shanxi Branch of China Tower Corporation Limited, Taiyuan, Shanxi, 030000, China

Abstract

In recent years, while China’s information and communication infrastructure has been continuously improving, communication
systems have also put forward higher requirements in many aspects such as power quality, power supply continuity and energy
management. Although traditional municipal electricity combined with diesel power generation is supplemented by batteries,
it still has problems such as high energy consumption and complex operation and maintenance, making it difficult to meet the
demands of the new era. Therefore, the adoption of battery energy storage technology that can enhance power supply flexibility
as a supplementary power source for communication power has gradually become an important development trend. Based on this,
this article, in combination with the research and practical background, puts forward several viewpoints on battery energy storage
technology and its application in communication power supplies for reference.

Keywords
Communication power supply Battery energy storage technology Application; Value; Path; Analysis
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Design of Urban Smart Charging Station Control System
Based on IoT Platform

Gaogang Rao
Guangdong Telecom Planning and Design Institute Co., Ltd., Guangzhou,Guangdong, 510630, China

Abstract

In order to meet the charging needs of urban electric vehicles and solve the functional defects of traditional AC charging piles, a smart
charging pile control system for cities is designed based on the Internet of Things platform. Firstly, elaborate on the overall design of
the urban smart charging pile control system, analyze the system’s structural framework and functions, and conduct detailed design
based on hardware and software aspects. In terms of hardware, the main focus is on determining the microcontroller unit and designing
the circuits for key hardware. In terms of software, the overall control process and important module programs are introduced in
sequence. Finally, testing was conducted on the system functions, and the results showed that the system functions met the design
requirements, verifying the feasibility of building a smart charging pile control system based on the Internet of Things platform.

Keywords
Internet of Things; Smart charging station; System design; functional testing
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Intelligent upgrading path and development trend of DCS
control system

Fengxian Yi

Hangzhou Hollysys Automation Co., Ltd., Hangzhou, Zhejiang, 310018, China

Abstract

In the face of a new wave of digitalization, China’s DCS control systems have transitioned from traditional closed-loop control to a
deeper integration of informatization, digitization, and intelligence, gradually demonstrating the significant application advantages
brought by this transformation. Based on China’s actual industrial automation conditions, this paper first explains the concept and
composition of DCS systems, then discusses the intelligent upgrade path for DCS control systems and forecasts future development
trends, aiming to enhance the system’s contribution to China’s economic and social development.

Keywords
DCS control system; intelligent upgrade; path; development trend
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Research on Intelligent Diagnosis and Prediction of PLC-HMI
Integrated Monitoring Platform for Railway Signal Power
Supply System

Peichang Gao
Baotou Railway Vocational and Technical College, Baotou, Inner Mongolia, 014030, China

Abstract

In this paper, the basic architecture and main functions of the intelligent diagnosis and prediction platform based on the PLC-HMI
integrated monitoring platform are summarized. An intelligent diagnosis method based on feature extraction and model construction
was proposed for fault feature extraction and fault diagnosis model construction. The selection of data prediction algorithm and the
evaluation and optimization of prediction results are discussed, and the real-time prediction of railway signal power supply system
is realized. The research results of this paper are of great significance for improving the stability and reliability of railway signaling
power supply system.

Keywords

railway signal power supply system; PLC-HMI integrated monitoring platform; Intelligent diagnosis; Fault feature extraction; Fault
diagnosis model; Data prediction
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Construction and Application of Knowledge Graph for
Smart Education—Taking Computer System Architecture
as an example

Jun Liu

School of Computer,Electronics and Information, Guangxi University, Nanning, Guangxi, 530004, China

Abstract

Against the backdrop of advancing smart education strategies, the deep integration of artificial intelligence (Al) technology with
higher education has become a pivotal direction in contemporary educational reform. This study takes the “Computer System
Architecture” course as its research subject, employing knowledge graph technology to systematically integrate and visually present
course content. This approach aims to optimize teaching effectiveness and enhance learning efficiency.

Keywords
intelligent education; curriculum knowledge graph; construction principle; teaching application; computer system structure course
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Design and research of intelligent assistance system for welfare
and elderly care based on computer vision technology

Gang Hou

Changchun University of Humanities, Changchun, Jilin, 130000, China

Abstract

To address the growing demand for elderly care services in an aging society, this study develops a smart elderly care assistance
system utilizing computer vision technology. The system employs image recognition, behavioral detection, and environmental
sensing technologies to provide real-time safety monitoring, daily activity analysis, and health assessment for seniors. Through
modular design principles tailored to user needs, the system architecture and functional modules were developed during research.
Results demonstrate that the system accurately captures behavioral patterns of elderly individuals, significantly enhancing the
intelligence level of elderly care services and improving their quality of life.

Keywords
welfare pension; intelligent auxiliary system; modular design
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Application of refined management methods in R&D
expense management of construction enterprises Research
on asynchronous digital circuit design method based on low-
power optimization

Mingzhong Liu
Guizhou Aerospace Control Technology Co., Ltd., Guiyang, Guizhou, 550009, China

Abstract

In the era of nanotechnology, asynchronous digital circuits have attracted much attention. Based on this, the article first analyzes
the low-power characteristics of asynchronous digital circuits, and from the perspective of topology, analyzes the causes of the low-
power characteristics of asynchronous digital circuits. Then, from four aspects: selection of design style, handshake protocol and
communication mechanism, layout and physical design, and power management strategy, the key points of low-power design of
asynchronous digital circuits are discussed. The process of low-power design of asynchronous digital circuits is introduced, including
requirement analysis and architecture design, logic design and optimization, timing verification and power consumption analysis,
physical design and prototype verification. Combined with current design problems, the future development is also discussed.

Keywords
asynchronous digital circuit; Low power consumption; design method
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Level protection and reinforcement strategy of cloud
computing platform data storage in the context of Internet
security

Zhixiu Gao Jiawei Li

Jinan Sanze Information Security Evaluation Co., Ltd., Jinan, Shandong, 250101, China

Abstract

In the context of continuous digital economic development, cloud computing has become a core technological support for information
system construction. However, with the constant evolution of cyber threats, data storage security issues have become increasingly
prominent. As a crucial regulatory framework for China’s cybersecurity, the graded protection system provides institutional basis
and implementation guidelines for cloud platform security. This paper examines current internet security environments, thoroughly
analyzes major risks in cloud platform data storage, outlines key requirements under the Graded Protection 2.0 standard, and explores
technical strategies for data storage security reinforcement including identity authentication, access control, data encryption, and
backup recovery. Research demonstrates that systematic advancement of graded protection alongside technical reinforcement
constitutes an effective approach to enhance cloud platform data storage security, carrying practical significance for safeguarding
cyberspace security and data sovereignty.

Keywords
cloud computing; data storage; graded protection; information security; reinforcement strategies

BEEMZEE = T ITEFEEBEFENERRFSME
P

e R
PrRA=FE R AIRAR], FE - 7R 5Fr 250101

wm =

ERFEARGEROFET, FHLCRAEERGERGHCHA L, K, AR SR RIS, HI8 5%
SRABARE, FARPHAERARARLELETOTEHANE, HEFEELHPRET HERBR THRIER. A
L ER G ERAE LIS, RANSATZH I & 2B AT @16 80 22, MIBFRIRP 204 T XRER, T
HIRA T B AR, Q3G EA RIEE, RIERE ., SIS S @, LAY, RARFARPELS
HORMBE AT, AR EF S HIBAE R LA TG RIIE, ARBER %2 7 % 45 5k 2 LA ILE E L,

£33
ZHI; OB FRRY; BaEA;

e [E] SR wg-

15|18

PR B REEBE TSR GUR, S8
Ve, A SR, ERONERF . AR
R S PRSI . AT, ZER FRERi S
AHE | AR P R R,
oS B e R AT .

TSR, 1N 28R R 204 B, T2 E RS
T (W24t ) (EUEZAE) S, HT 2019

[fEEBNT] &L (1998-) , B, PEUFTEA, K
B, PRSI, MBMBLZER.

FRA (5 B LERARMNEE L2 FRRIPEARZK (GB/T
22239-2019) ) , FRHELLRIT 2.0 Frife. ZbRyECERA L
GEERRAP IR EAL L, VR T IR AEdE.
MR B BN SEH AR SIEREDK, A REE RS
LA VUL TRV

EX—ERT, WERER R HIE R OEEXK,
Pt . BT EEdRFEE L el R, ERA=IT
B e R ePir TIER NG . AL EaddRFE
FRAR, BISHEFR AR A EE SHEADNE
PRI 2SR, BEN VGBS E AR a ik |
WM R R TR

53



BEERFSTEMR - £ 065 - £ 08H - 2025 F 08 A

2 A BEFABEFHEIRNEEZZ XK

ERHERARIIR L RIERT, ek Zn A
PRERR IR CHEAEHEIR 2 PE, DRFR
IT B, ST BRI A R A am A gesedt. AAifn, =it
SRR T AR e BB I 2 ik s, JCH R R
BR . BdEseREMEATAT IS . e IR A AR AR
H a2 ARG =T ER AR R DRER . RAEIT =&
I TR e NS, W TR EBdERr R R 12
THR G FRRE D R A B
2.1 FifEitt B R 37 A&

U EIEA ST A SR =, BuEE
PR T 28 =07 RS RAm R IR, BB L.
FAAEAI AT Il 22l T 2R P20
THTIERRES R, RS BAFERE, (e & A
FSCEEBANTSR), M SECR R 2 RISt . G,
KM P RS TBy, ViR APERER NS
—H PR, PEfmEaEsUE RN

HEFh, AR AL R R Se 5 R R R 1) 2
W fEEbrEged et , #9nikS FERaECIERAILH)
PERAN Y, F P BRI E o 5 AR S AR 2 1)
M, ANED TR TYR AL . — BBl ERIE TR
R, AMUATBERDSR), FEEOE, EEmEEHIaERE, =
BB HER F

ERERNE, = PEITRERAOCE MR H L
SEARE, DEFERED NS AE BRI AAZ O,
stk . ml A, KRR, — B AR
BB, AMUISEERFERPPGE. 51A M NIEE
o1, RS AAL LT R S A RS R LA 0] ) £ T 5
Mo BRtE, et A h iRl 44, 2
P AR g ) B R
2.2 HiREE S AEZ 2B

B TEAEMER X, SITEIE TSRS R
PRI EI Rk . HdE e R PR R (S R AT
$2, — BEdEITEESEE MR, K BNl 55 s T
AR AR 22 . B, NEDFRIRRE I AGER
i, PhISTEREA E T RPERES . MiCHtdE, A
iR, HRESESEE, PInEemeiR, &
WA SERR B ot Ay, ORERIRK .

kK, DR RANRERNBGEE T H a5
TE BT AR PERS. INEFEEESPEZEE, &
JETAI AR A . X AT B
WNTEEEE, BRI REE R EIE A riR I X, &
BRI R

EREDRE, HoEdEaT ALk REF IR TIMBE
ir, Ml T FENMEEE A ERBALE R TEDN
B B, ARsSEShErRREE . AR TR, b, &

54

HEE, BERmEAGRERR, WAlRESERIERRE
AGRINAITEETS Rl CH AR ARSI
M mEMGE, — B RATOMEMER R, P EdR I A E
NS B, DSREdETCAR &S . Az BEha AL
RN SR FEAE , el BRI NIRRT PR 25 2
BUERIRHITE

23 ZEEBERATE

miH BRI R R R R T g R
AMESAEE. Mo FandT “DIIhREitdk. ©4
MR RS, Bhz%— . RENLLE TSR,
Bian, s PERRG Fik Z AR, S RGA T AR E
R H BT, SEE e FR AR TRE A R0BEA]
R SN, LB EREAR, SEEEATAMELL
SRS FANT, SN TR AR RIATRE ST o

PRSI VBT B2 H R, KPS REE T
Biscil . AR, I EREBoRENE, (BrEsbraTh
REEEEAEHERIRIVRIS), SRS
R, WM BN GRSE . AN, RIREHA e
HISREE B Rz — T, hSEEHP SR A,

I, =iRksSHROERE 5 M AR SHE D b RORH
SR, oARdE eI £ SRR G
T, miRFSE AL 4, H PR BT TR A
YRR MG, (BESCPRR e, #3504
L RTHERAIRS T, 20T BEZ e E SE I,
MM N 2aRaE e b, mIRSEARREA M A tse M
ek SRS ESRS, WINE] T XEGHREE .

3 ELRRIP20IRETHHIBEFEHLZEEK
R
3.1 $IELEE 5 EFIESR

SO RIS BT S B RS2 e TR AT,
HRIS B RG ER 4 SR | AT SRR,
S BRGNS A TN, SRR R S e
Ko 2019 R ARHIGLLRAR 2.0 R tE UG E 13ty T 5t
ZUFEL, RMOR . WIS R A BTN, BER T 4%
BRI R R TSR Rk

SFEPATE, RSIEAIRSIRMT oA, 4
Er R RIS S, Ffac et S
ST ST AR T, PSR T
BRI IR . VAR . Hekne . kg .
GG | e
32 HIERLFRIPHERER

SRR 2.0 (ERIRL A ETHRIE “OANR. Sethdr
FEERRAT BT, W R RSUR S R, MR R
AR, ST “EEEURE SR RN, B
RIBENORA R . W, T . hE S AdRe, TR
AR,



BEERFSTEMR - £ 065 - £ 08H - 2025 F 08 A

PROERT BRI APt IR DK, SR EE N R
IS e A P R TN b, (R A A B S e e
BGeALH], UEIEES S G N TaFRA%, BF
WELHINEN SRAERAS, RSk aLetEn]
FElk.

3.3 ZME THERURIP R

BROHP 2.0 W= P EREIT TSRS, nERP
BIE R e | SRR . SERTERIESRED,
P77 MR HAE R S5 I R B T E e 22, s
PR SR R T

BESh, PRERIRIE B R A& R SRS AR R
CIEPARSE: vtk H =S e PN WAS =R Z A D|IESS
A

4 ZEBEIEFMEMER KB A KSR
4.1 BB MANESFRIES

AR e, ERERENE S IRBX
Ehigk, B FETZRTINE (MFA) [WH P S5
IR, A5 AR, ERBISEE T, 354
FREESR ML — RIS, AEYNRBIAnFES . s AT
—M, TEGEE PR R e, AR D
UGN

5 T S BURRE, TR E KT A SR i
TR B EAMO SR ET A, W E T, (AR
BRI, BHYEINSNIBAGMESIR], MRS e
AU

TSR E) L, HE TR SRR e 2, T
 (RBAC) oiEM: (ABAC) RYTHRIFEHEIGAY, n]sCELR
AR B S A& TREE . RBAC HRIE A A& BCRER,
ABAC NIRAEF P ENE . CRIRIEME S oW, B H#BRER
RO PN REDS RS HBR SRR A O BEATR, B
PRI B Sy SR 22 2 MU
42 TEMZES&HRERIE

I AR RHIRA R L 2RO T B, W SRR
AR FREE:: SM4

LEXFRINE I, v E PG AR S AR R S
BB, % TAEHEE, 15 SSL/ITLS Z iy fRREFER
b, HREARAE AL i AR R e e . [FIRT,
SIS B (40 HMAC-SM3 ) A=k kidmfg =, bty
TG as ST SE R VETGIIE, M A IR RS i

A RBEEIE T RISl 55 E 82, WEZ RS D IRA
VAR /D BRI & . R S =imiE Ty
=, FhBdEINIINEFE, e TR EES, iR
S sE e SR E AR T, AERR 5T, &)
o, EME . BRI E S RET A, W

HIETTREE RAID (551, A AAF R SRIANLE], =&
HE e S RGPUPRERE T, iR = P e R RTE

ﬂ—%o

5 FERMRIFEH PR KR BE S EENG

TERORIE 25, HIREE R S ARSI 2 e R
FLVERIRICHE . — 77, AN ZeEHERS,
HIRER PSRN, HIEE B e BRI 50 AT,
S—J7H, nosERL et BRI SR =TT IS
FB, R,

SN, TR AN EZLFIRET, WRRE
NAHEBER R BOR S BB s, MRS RRT
By eesElt. T PesERms, B EZSHPN
LSRR, BRI ERR 5224 iR SN

P ERSE A& 2Rk S
Service, SECaaS I, % P2 S EEINE At H &
S IR S ENIITE L LIRSS, IR s dEeR,
Sefprh/INE N AR T

6 ik

TE T BRI U e 53 A RR AEE T =T,
“ITESEEEEEIE A HE LR . FdENE H 3528t
PR G n A nEE . SR 2.0 W& AR
NG NG B AR LAt TiEWES PR TR |
FEHELH F, $PUBITENEE R, BIE RS EHET
fi e e NE RS, BRI &L a5 RSN X 5T i)
PS8

ASTMREEGIRR] . FREEEDR . FORESR 58 LS
MNEH, RGHT T = F iR S5 L E s
DnEsE s, SCEGER, IR SEARFED R, A5
PR . m. AR LR R, AFER
TR TR IEIRSIRfR . Aok, T —PRATERE. X
P AR SR, R e
S8EIRIth IR .

&% 3k
[1] Bt el EEHEET, REEsITT RS R )%

Ae[0]. P E(E B 404,2024,(09):83-86.

[21 XFKAXMER FET BB SecaaS % R AT SN [I]. M
2R 4 R S 7 F,2024,(09):84-87.
3] BT ZHENIEMNSER S ERERE B FIL TR

[D]. EBHAFE T 24,2024,

[4] & T HAHIRE TN = IR S5 g R 550 2K

ED]ALU b T RA2,2024.

[5] TR = AT T A M E ST D] AR
2£.,2024.

( Security as a

55



EEMFEETIEME - F06% - 0841 - 2025 £ 08 A DOT: https://doi.org/10.12349/iser.v6i8.7025

Application of AolIP technology in intelligent monitoring
system of wireless transmitting station

Wangniandong

Taizhou Radio and Television Station, Taizhou, Jiangsu, 225300, China

Abstract

AolIP technology offers unique advantages in signal transmission and centralized processing, supporting the IT-oriented and
intelligent evolution of broadcast monitoring. In 2021, Taizhou Radio and Television pioneered its application in retrofitting wireless
transmitter monitoring systems, achieving real-time data collection, analysis, presentation, and emergency control as expected.
The new system is simple, efficient, fully functional, stable, safe, and reliable, serving as a successful case for intelligent wireless
transmitter monitoring. This article introduces Taizhou’s AolP-based intelligent broadcast monitoring system to provide technical
reference for peers.

Keywords
AolP technology; full coverage of data collection; full elements of data analysis; full routing of monitoring and surveillance
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A new generation of intelligent dispatching automation
computer room design scheme

Hongjuan Ma Rui Wang Yanli Gu Jing Xu Jiaxing Guo
Jiangsu Keneng Electric Power Engineering Consulting Co., Ltd., Nanjing, Jiangsu, 210036, China

Abstract

With the continuous development of the new power system, it is bound to bring about the explosive growth of the data of the power
grid automation system, and put forward higher requirements for its massive data storage, analysis, processing and computing
resource allocation ability. Therefore, it is necessary to further optimize and expand the basic environment and infrastructure
resources of the power dispatching automation machine room, so as to ensure the availability, stability and security of the machine
room operation, In order to better support the efficient development of scheduling businesses. This paper puts forward the
construction scheme of intelligent automatic machine room by using high-frequency modular UPS, intelligent bus wiring system,
modular cabinet and other technologies.
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The application path of multimedia digital information
technology in radio and television engineering projects

Yue Wu
Xinjiang Uygur Autonomous Region Radio and Television Bureau, 91613, Urumgqi, Xinjiang, 830000, China

Abstract

With the advent of the 5G era and the acceleration of media integration, the radio and television industry is gradually upgrading
from analog to fully digital. At present, there are still problems such as low content production efficiency, incomplete transmission
coverage, and poor user interaction experience in radio and television engineering, and multimedia digital information technology is
the key means to solve these problems. From the perspective of technical path, this paper analyzes the application value of technology
integration in content production process optimization, transmission coverage upgrade, service scenario expansion, etc., and sorts
out the three core issues of technology adaptation, cost control, and security protection, so as to provide feasible samples for the
construction of radio and television digital projects. Help promote the high-quality development of the radio and television industry.

Keywords
multimedia digital information technology; radio and television engineering projects; application path; artificial intelligence
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Data desensitization and re-identification risk prevention
mechanism under the information innovation platform

Lanbo Chen
China Electronics Technology Group (Taiji Computer Co., Ltd.), Beijing, 100000, China

Abstract

With the application of Xinchuang platform in finance, government affairs, power and other industry departments, ensuring data
desensitization of important and sensitive information has become an important need. However, due to the immature development of
the domestic software and hardware ecosystem, there are certain defects in the matching degree of desensitization methods, dynamic
protection and audit traceback in the information and innovation environment, so that there may be the risk of data re-identification
in complex business scenarios. Based on this, the following analyzes the types of data desensitization technology, as well as the
problems and optimization strategies of data desensitization technology under the information innovation platform at this stage, and
proposes a risk prevention mechanism under the information innovation platform, hoping to lay a methodological foundation for later
technology upgrades and compliance reviews.

Keywords
information innovation platform; data desensitization; re-identify risks; guard against
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Sustainable Development Pathway of Lifelong Education
Digital Platform under Artificial Intelligence

Wei Yonggang
Nanjing City Vocational College (Nanjing Open University), Nanjing, Jiangsu Province, 210002, China

Abstract

In the era of deep integration between digitalization and intelligentization, the concept of lifelong education has gradually become a
widely recognized fundamental principle in contemporary social development. With the popularization and advancement of artificial
intelligence technology, new possibilities have emerged for building and improving digital platforms for lifelong education. However,
how to effectively balance educational principles with technological innovation while ensuring stable and sustainable platform
operations remains an urgent issue to address. Based on this context, this article analyzes the current status of Al-empowered digital
platforms for lifelong education, and explores development pathways from institutional, technological, resource, governance, and
learner perspectives to provide reference.

Keywords
Artificial Intelligence; Digital Platforms for Lifelong Education; Sustainable Development
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A Review of Full Coverage Path Planning Algorithms Based
on Metaheuristic Algorithm

Jiahao He Ting Yang
Xuzhou Medical University, Xuzhou, Jiangsu, 221000, China

Abstract

The Fully Coverage Path Planning (CCPP) algorithm currently serves as a core technology in autonomous driving, cleaning robots,
and agricultural production. This paper provides a systematic review of CCPP algorithms based on meta-heuristic approaches, aiming
to organize existing meta-heuristic algorithms and outline their main principles along with improved variants. First, it clarifies the
current status of fully coverage path planning algorithms based on meta-heuristics, categorizing them into two types: conventional
meta-heuristics and enhanced meta-heuristics. Second, it focuses on analyzing the advantages and limitations of genetic algorithms
and particle swarm optimization, while examining improvement strategies for ant colony optimization, firefly optimization, and
grey wolf optimization. Finally, it looks forward to future enhancements of CCPP algorithms based on meta-heuristics, providing
references for subsequent theoretical research and practical applications of CCPP algorithms.

Keywords
Meta-heuristic algorithms; Fully coverage path planning algorithms; Genetic algorithms; Robot mobility; Simulation algorithms
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Digital twin-driven research on the construction and path
optimization of the intelligent information planning system
for smart cities

Xin Lin
Chongqing Municipal Information and Communication Consulting Design Institute Co., Ltd., Chongqing, 400000, China

Abstract

The new smart city is a major decision made by the Party Central Committee and the State Council based on the actual situation of
China’sization and new urbanization development, and it is an important grasp to promote the development of smart society. The “14th
Five-Year Plan” outline clearly States: “ote the innovation of urban and rural development and governance mode with digitalization,
and comprehensively improve the efficiency of operation and livability. Classified and classified promotion of new smart city, the
Internet of Things perception facilities, communication systems and other public infrastructure planning and construction, and promote
the application of the Internet of Things in municipal public utilities, buildings and other, and intelligent transformation.” Under the
guidance of policies, this article first analyzes the core connotation of digital twin and the advantages of digital twin-driven smart city
intelligent informization, then focuses on the construction and path optimization of the planning system of digital twin enabling smart
city intelligent informatization, hoping to serve the overall situation of national new urbanization digital economy development.

Keywords
Digital twin; Smart city; Intelligentization; Informatization; Planning system.
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Research on Bidding and Procurement Management Strategies
Based on the Whole Process Engineering Consulting Model

Wenjie Lu' Sitong Zhu’

1. Zhonghua Business Co., Ltd., Beijing, 100073, China
2. Beijing Engineering Consulting Co., Ltd., Beijing, 100025, China

Abstract

Currently, a large number of projects continue to use traditional procurement methods, which suffer from problems such as loose
organization, fragmented information, and lagging risk response, making it difficult to meet the needs of integrated management
throughout the entire process. How to reconstruct the procurement management system and achieve a deep alignment between
procurement behavior and project objectives within the framework of full process consulting has become an important issue that
urgently needs to be addressed in both theory and practice. This article is based on the concept of whole process engineering
consulting, starting from multiple dimensions such as organizational mechanisms, planning methods, procurement methods,
compliance control, and consulting capabilities, to construct a procurement management strategy system that adapts to the new
situation, and promote the efficient, safe, and sustainable development goals of engineering projects. By combining theoretical
analysis with practical cases, the positive role of whole process engineering consulting in improving the level of procurement
management has been further verified.

Keywords

whole process engineering consulting; Bidding procurement; Procurement Planning
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Research on the Synergistic Mechanism of Technological
Innovation and Information Management in the Digital
Transformation of Enterprises

Ziyang Jin
Xiancheng (Shanghai) Information Technology Co., Ltd., Shanghai, 201306, China

Abstract

In the digital, the digital transformation of enterprises is imperative, and the synergistic mechanism of technological innovation and
information management, as key elements, is of great significance for the successful transformation of. This paper delves into the
synergistic mechanism: it first elaborates on the background and significance of the digital transformation of enterprises, and then
analyzes the roles played technological innovation and information management in the transformation. Subsequently, it investigates
in detail the necessity of the synergy between the two, as well as the constituent elements of the sygistic mechanism, such as the
synergy in goals, organization, processes, etc. By analyzing these elements, the methods to build an effective synergistic mechanism
are revealed aiming to help enterprises better apply the achievements of technological innovation, improve their information
management level, and thus enhance their competitiveness and sustainable development capability in the transformation, providing
theoretical references and for the practice of digital transformation of enterprises.

Keywords
Enterprise Digital Transformation; Technological Innovation; Information Management; Synergistic Mechan
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Research and Development of Electronic and Electrical
Architecture Based on MBSE

Shuangyi Yang
Zhengzhou University of Industrial Technology, Zhengzhou, Henan, 475500, China

Abstract

With the transformation of the automotive, aerospace, high-end equipment and other fields towards “intelligence, electrification
and networking”, the electronic and electrical (EE) architecture has evolved from the traditional “distributed control” to “domain
centralized central computing”. Against this backdrop, this paper focuses on the integration path of MBSE and EE architecture
development. Firstly, it sorts out the core theories of MBSE and EE architectures. Then, it constructs a four-stage MBSE development
process of “requirements, functions, logic, and physics”, verifies the application effectiveness with cases of intelligent vehicle EE
architecture, and finally analyzes the current implementation challenges and proposes countermeasures. It aims to provide replicable
MBSE practice solutions for the EE architecture development of complex equipment, promoting the transformation from “document-
driven” to “model-driven”.

Keywords
MBSE “Electronics and Electrical Engineering; Architecture development
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Research on Intelligent Warehouse Corruption Early Warning
System Based on ESP32

Xin He
Anhui Finance and Trade Vocational College, Hefei, Anhui, 231200, China

Abstract

Aiming at the problem of huge economic losses caused by spoilage and deterioration of Dangshan pear during storage, this study
aims to design and implement a low-cost, real-time odor monitoring and early warning system based on Internet of Things technology
and artificial intelligence. The system takes ESP32-S3 as the main control chip, integrates five gas sensors including methane, carbon
monoxide, volatile organic compounds (VOC), alcohol/odor and formaldehyde, and builds an electronic nose array. Collect sensor
data and train the classification models of “good pears” and “corrupt pears”, and deploy the lightweight TensorFlow Lite model on
the ESP32 end for real-time edge inference. The system provides local early warnings through display screens and LED lights, and
simultaneously uploads data to the Internet of Things cloud platform via the MQTT protocol, offering a real-time data visualization
interface. Experimental tests show that the system’s recognition accuracy rate for the rotten state of pear trees reaches 91.3%, and the
time consumption for a single inference is less than 700ms. It can achieve data synchronization and real-time monitoring on the local
area network and cloud platform. This system provides a non-contact detection solution for the storage of Dangshan pear, featuring
low power consumption, high real-time performance and easy deployment. It has broad application prospects in the field of intelligent
storage of agricultural products.

Keywords
ESP32, Electronic nose, Edge computing, Odor recognition, The rotten pears, Intelligent warechousing, Internet of Things
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Empowering the practice of digital enterprise standard
system construction with data flow diagram

Yun Deng Juan Fu Yongyang Xiao Chunhua Zou
Guizhou Tobacco Company Bijie City Company, Bijie, Guizhou, 551700, China

Abstract

This paper examines the relationship between data flow diagrams (DFDs) and enterprise standard system development, clarifying
related concepts. It analyzes the current status and challenges of digital empowerment in tobacco commercial enterprises regarding
standard system construction. From the perspective of enhancing process visualization, the study demonstrates the potential
advantages of applying DFDs in standard system development. The paper outlines implementation mechanisms and methodologies
for DFD applications in tobacco commercial enterprises’ standard systems through seven key aspects: defining system boundaries,
identifying external entities, recognizing data flows, mapping processing procedures, determining data storage requirements,
organizing and visualizing DFDs, and conducting reviews and validations. Finally, it addresses risks encountered during DFD
implementation and proposes corresponding mitigation strategies.

Keywords
data flow chart; empowerment; digitization; enterprise standard system construction; practice
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Research on the optimization and security protection of
non-inductive payment technology of highway toll collection
system

Wang Junhui
Guangdong Hualu Transportation Technology Co., Ltd., Guangzhou, Guangdong 510420, China

Abstract

With the deepening of the transportation power strategy and the acceleration of the integrated development of the Guangdong-Hong
Kong-Macao Greater Bay Area, the expressway toll collection system is gradually moving from the traditional manual and ETC
methods to the “non-inductive payment” model. As an important support for smart transportation, non-inductive payment technology
has multiple advantages such as improving traffic efficiency, reducing congestion, and improving user experience. This paper focuses
on the current situation of non-inductive payment technology of highway toll toll electromechanical system in Guangdong, focuses
on the optimization path and security protection mechanism, and puts forward specific improvement measures from the aspects of
system architecture, data processing, network communication and information security, in order to provide technical support and
theoretical reference for the construction of smart highway.

Keywords
highway; non-inductive payment; electromechanical systems; Technology optimization; information security
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The physical layer design and implementation of a new
two-line fieldbus (BSKY bus)

Weibin Lv
Wuxi Brightsky Electronic Co.,Ltd., Wuxi, Jiangsu, 214187, China

Abstract

In response to the demand for low-cost, long-distance, power and data transmission capabilities, and good anti-interference fieldbus
in the sensor/actuator layer of industrial automation, this paper proposes and designs a new type of two-wire fieldbus - BSKY bus.
The physical layer design of this bus integrates the differential transmission and long-distance characteristics of RS485, the node
error isolation mechanism of CAN bus, and the power&data multiplexing technology of AS Interface bus, and innovatively uses
benchmark floating current detection technology to achieve host side signal reception. Analysis shows that BSKYY bus has significant
advantages in system cost, wiring simplification, power supply integration, and fault isolation compared to RS485, CAN, and AS-i
buses in specific application scenarios such as remote meter reading, distributed I/O, and low-speed device monitoring. It provides a
cost-effective and reliable solution for the interconnection of underlying equipment in industrial sites.

Keywords
fieldbus; two-line system; physical layer design; BSKY bus; power and data multiplexing; differential transmission; current
modulation; reference suspension detection; node protection; industrial automation
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The intelligent transformation path of old residential area
renewal in smart city from the perspective of digital twin

Shasha Chen' Junhao Luo®

1. Yunnan College of Economics, Trade and Foreign Affairs, Kunming, Yunnan, 650000, China
2. Yunnan Yihui Architectural Design Co., Ltd., Kunming, Yunnan, 650000, China

Abstract

Under the background of smart city construction, the renewal of old neighborhoods and urban villages faces many challenges, and
the emergence of digital twin technology provides innovative solutions. In this paper, we analyze the theoretical basis and application
strategy of digital twin in the renewal of old districts and urban villages from the perspective of digital twin, and realize the accurate
assessment and simulation optimization of the renewal area by constructing the digital twin model and integrating multi-source data.
Combined with practical cases, the digital twin-driven intelligent transformation path is elaborated in detail, covering infrastructure
upgrading, public space optimization, expropriation and demolition management, etc. The aim is to provide a scientific and efficient
implementation path for the renewal of old districts and urban villages in smart cities, to improve the quality of life of the residents,
and to promote the sustainable development of the city.

Keywords
digital twin; old neighborhood renewal; urban village transformation; intelligent transformation
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A Review of the Research on Key Technologies for Structural
Health Monitoring Systems in Offshore Wind

Di Xu Dajiang Chen Qiang Zhang Xiaofeng Fan Jixian Su
Zhejiang Huadong Engineering Consulting Co., Ltd., Hangzhou, Zhejiang 311100, China

Abstract

The global offshore wind power industry has experienced rapid development in recent years. However, its structures face severe
challenges from the harsh marine environment (wind, waves, currents, corrosion), creating an urgent need for effective structural
health monitoring systems to ensure safety and reduce operational and maintenance costs. This paper systematically reviews the core
sensor technologies (vibration, acoustic emission, strain) and wireless transmission technologies (LoRa, NB-IoT, ZigBee, Wi-Fi)
used in offshore wind structural health monitoring systems, providing a comparative analysis of their principles, characteristics, and
applications. It also explores solutions for building multi-level monitoring and data transmission networks through technology fusion.
This review offers crucial technical references and a theoretical basis for designing and optimizing SHM systems for offshore wind
structures, holding significant importance for promoting the intelligent development and safe, reliable operation of the offshore wind
power industry.

Keywords
offshore wind power; structural health monitoring; offshore wind power structure
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Discussion on satellite Internet transmission path attack
and defense mechanism

Xiong Xiong
Unicom AirNet Co., Ltd.., Beijing, 100032, China

Abstract

With the accelerated global deployment of satellite internet, securing transmission paths has become a critical component of system
security. Given the characteristics of massive constellation scales, frequent topology changes, and open links in satellite networks,
various threats such as signal interference, man-in-the-middle attacks, node denial-of-service (DoS) attacks, and routing spoofing
frequently occur during data transmission. To address these challenges, this paper proposes a multi-layered defense strategy from four
perspectives: physical layer, link layer, network layer, and cross-layer collaboration. The approach integrates signal anti-interference
and spectrum scheduling, blockchain-based distributed verification, advanced self-healing mechanisms, quantum communication
protection, layered link encryption, and dynamic key management. Only through simultaneous implementation of these technologies
across multiple layers can we ensure stable and secure satellite internet transmission in complex constellation operation environments.

Keywords
satellite internet; transmission path; security; attacks; defense mechanisms; research
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Under the background of digital transformation, the exploration
and practice of data governance construction in vocational
colleges—taking Beijing Commercial School as an example

Qiuyan Wang Fengying Shang
Beijing Commercial School (Party School of Beijing Xianglong Asset Management Co., Ltd.), Beijing, 102209, China

Abstract

In the context of digital transformation, data has become a core asset, serving as a driving force for high-quality development and
the “golden key” to modernizing governance systems and capabilities. Schools need to deepen data governance to enhance their
governance capacity and modernization level. This study proposes a solution framework for school data governance construction,
which relies on institutional development, is based on technological enhancement, ensures multi-stakeholder collaboration, and
aims to improve data governance efficiency. The approach focuses on achieving comprehensive aggregation of student growth and
teacher development data, integrated optimization of business metrics, and establishing data service systems and decision-making
mechanisms. By designing data indicator dimensions from perspectives of teachers, students, and departments, it precisely delivers
personalized data services through “one policy per individual, one policy per department, one policy per matter.” This constructs an
educational big data application ecosystem characterized by “data-driven decision-making, data-powered services, and data-fueled
innovation,” thereby supporting and guiding schools’ high-quality development.

Keywords

digital transformation; digital campus construction; data governance
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