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Research on topology optimization and reliability improvement
strategy of optical communication network based on SDH

Donglin Tang Chunhua Hu

Institute of the 34th Research Institute of China Electronics Technology Group Corporation, Guilin, Guangxi, 541000,
China

Abstract

As the information age advances, business demands are placing higher demands on network bandwidth, stability, and reliability.
Synchronous Digital Hierarchy (SDH), a core transmission technology for supporting large-capacity and multi-service traffic,
continues to play a crucial role in optical communication networks. This paper examines the current architecture and bottlenecks
of the SDH optical transmission system from the perspectives of network structure optimization and reliability enhancement. It
proposes optimization strategies for node selection, link layout, and protection mechanisms. Through model analysis and simulation
evaluations of different topologies, the proposed solutions have been verified to improve performance metrics such as network
capacity utilization, fault recovery speed, and service availability. The research findings indicate that optimized topology design
can significantly enhance network resource efficiency and fault tolerance, providing a reference for the smooth evolution of SDH
networks and their integration with packet-switched networks.

Keywords
SDH; topology optimization; optical communication; reliability; fault recovery
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Anti-jamming technology and implementation method of
frequency hopping communication in complex electromagnetic
environment

Liang Hu
China Electronics Technology Group Corporation 10th Research Institute, Chengdu, Sichuan, 610036, China

Abstract

Frequency-hopping communication, as a crucial form of spread spectrum technology, demonstrates significant value in high-
reliability scenarios such as military and emergency communications due to its rapid frequency switching and dispersed transmission
characteristics. However, the complex electromagnetic environment characterized by spectrum congestion, dense interference, and
intelligent adversary tactics poses challenges including frequency locking and synchronization interference. This paper analyzes the
features and interference types in complex electromagnetic environments, elaborates on the principles, advantages, and limitations
of frequency-hopping communication, and proposes anti-interference strategies such as adaptive frequency-hopping sequence
optimization, intelligent spectrum sensing, interference suppression, coordinated frequency-hopping, and multi-antenna systems. A
cognitive radio and deep learning-based implementation method is developed. Through engineering practice, hardware architecture,
signal processing workflows, and algorithm optimization are explored. Research findings indicate that the integration of multiple
technologies can significantly enhance system stability under strong interference, providing valuable references for subsequent design
and application.

Keywords

frequency hopping communication; anti-jamming technology; complex electromagnetic environment; spectrum sensing; cognitive
radio
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Design of constellation coverage analysis algorithm based
on parallel computing

Xu Han' Erlong Wei' Feng Su’ Sunan Liang’

1. China Electronics Technology Group Corporation, 54th Research Institute, Shijiazhuang, Hebei, 050081, China
2. China StarNet Network Application Research Institute Co., Ltd., Beijing, 100029, China
3. Beijing Hongyu Aerospace Technology Co., Ltd., Beijing, 100086, China

Abstract

With the rapid development of space technology, the number of satellite constellations continues to grow exponentially. This surge
in coverage analysis demands processing massive datasets containing billions of target entities. Addressing this challenge requires
efficient handling of such enormous data volumes. Our study proposes a parallel computing-based design for constellation coverage
analysis. By decoupling coupled computational components and distributing them across multiple CPU cores, we significantly reduce
computation time. Experimental results demonstrate that when data scales reach critical thresholds, this parallel computing approach
achieves substantial reductions in processing time while maintaining operational efficiency.

Keywords
parallel computing; constellation coverage analysis; decomposition and decoupling
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Research on network information security management in
enterprise informatization construction

Lei Yang
Inner Mongolia Civil Aviation Airport Group Co., Ltd. Hohhot Branch, Hohhot, Inner Mongolia, 010000, China

Abstract

With the accelerated digital transformation and widespread adoption of information technology, enterprise informatization has
become a critical pathway to enhance competitiveness. However, the escalating cybersecurity threats have made information security
management a major challenge that enterprises must confront. Starting from the practical needs of enterprise informatization, this
study provides an in-depth analysis of the importance of network information security management. It systematically explores six key
security management strategies: technical protection, institutional norms, personnel training, risk control, technological innovation,
and supply chain management. The research reveals that establishing a multi-layered and comprehensive security protection system
forms the foundation for ensuring enterprise information security. Moreover, the organic integration of technical measures and
management practices is crucial for enhancing security effectiveness.
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The collaborative management mode innovation of the whole life
cycle of communication engineering project under the background
of new infrastructure construction

Wei Sang' Jizhen Tan® Yingfang Tan'

1. China Mobile Yunnan Co., Ltd. Kunming Branch Engineering Construction Management Center Kunming, Yunnan,
Kunming, 650200, China
2. Guandu District Fire Rescue Brigade, Kunming, Yunnan, 650200, China

Abstract

This paper mainly analyzes the new requirements of communication engineering management under the background of new
infrastructure. Using 5G, BIM, Internet of Things and other technologies, a complete © technology-process-organization ‘ three-
dimensional collaboration model is established to break through the data barriers between the parties. Reconstruct the whole life
process of communication project construction, and determine the responsibilities of project design, construction and operation.
Construct a multi-agent cooperation system and strengthen the interest coordination and risk sharing mechanism among owners,
designers, construction parties and operation and maintenance parties.
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new infrastructure ; communication engineering ; full life cycle ; collaborative management ; innovation
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The Application of Unipolar Conversion Technology in the
Design of Communication Power Supplies

Yuelong Peng
Beijing Zhongwang Huatong Design Consulting Co., Ltd., Beijing, 100000, China

Abstract

In the design of communication power supplies, unipolar transformation technology, relying on its simplified topological
structure and high energy transmission efficiency, has become a key means for optimizing emergency communication and mobile
communication power supplies. This article focuses on the application of unipolar conversion technology, analyzes its reliability
under high power density conditions, stability and dynamic response when operating in parallel with modular heat dissipation, as
well as key technical difficulties such as electromagnetic compatibility and filtering issues, and proposes corresponding design
optimization strategies. Research shows that through reasonable thermal management scheme control strategies and circuit topology
design, power supply performance can be optimized, ensuring the safety and stability of system operation, and providing technical
support for the efficiency and reliability of communication power supplies.

Keywords
Unipolar transformation technology Communication power supply “Design; Application; Key points
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Research on the application of Internet of Things technology
in intelligent logistics

Ziyuan Liao

Guangdong Institute of Technology, Zhaoqing, Guangdong, 526000, China

Abstract

This paper focuses on the practical application, practical challenges and future development direction of the Internet of Things (IoT)
technology in the field of smart logistics. First, the study defines the basic concepts of IoT technology and smart logistics, and then
deeply analyzes the specific application forms of IoT technology in smart logistics scenarios, including intelligent warehousing,
intelligent picking, intelligent packaging and intelligent distribution. On this basis, the paper further discusses the core problems
faced in the integration of IoT technology into smart logistics. Finally, the paper looks forward to the future development prospect
of IoT technology in the field of smart logistics. Practical research has confirmed that the in-depth application of IoT technology has
effectively improved the efficiency of logistics operations and the transparency of the whole process, and provided key technical
support for the sustainable development of the smart logistics industry.

Keywords
Internet of Things technology; intelligent logistics; intelligent picking; intelligent packaging; intelligent distribution
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Discussion on the construction of intelligent operation and
maintenance platform for broadcasting transmission station

Dayu He
Xinjiang Radio and Television Bureau 2041, Kashi, Xinjiang, 843800, China

Abstract

In line with the National Radio and Television Administration’s 234 operational positioning, this study establishes a smart operation
and maintenance system for radio and television transmission to overcome traditional operational challenges. The intelligent
maintenance framework for wireless medium-wave transmission stations prioritizes cost reduction and safety assurance. By
integrating cutting-edge technologies including artificial intelligence, IoT, and big data analytics, it drives innovation in transmission
management. Amid rapid technological advancements, this initiative seeks to harness Al empowerment and new productivity models.
The ultimate goal is to transform station operations from reactive emergency response to proactive early warning systems, intelligent
decision-making processes, and predictive diagnostics — ultimately enhancing broadcast quality and service excellence.

Keywords
intelligent operation and maintenance; top-level design; artificial intelligence; big data application
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Research on Learning Incentive Mechanism for Students
Majoring in Information Security

Zhihong Zhang Yu Fu Guoheng Wei
Naval University of Engineering, Wuhan, Hubei, 430033, China

Abstract

The rapid development of information technology has brought about corresponding security problems, and the learning effect of
students majoring in information security has a key impact on the development of the industry. Based on incentive theory, through
investigation, this paper explores the learning status of students majoring in information security and finds that there are problems
such as lack of internal interest, weak connection of career planning, lack of pressure relief mechanism, narrow coverage of
incentives, and disconnection between teaching and practice. Accordingly, a five-in-one incentive system including goals, emotions,
materials, spirits, and role models is constructed, aiming to achieve the core goals of stimulating interest, clarifying plans, precise
incentives, and practical implementation. The empirical results show that after the application of this mechanism, students’ learning
enthusiasm has been significantly improved, indicating that the system has a good application effect among students majoring in
information security.

Keywords
Incentive Theory; Learning Incentive Mechanism; Five-in-One Incentive System; Information Security; Empirical Research

BEREZETWERFEIHBIHHAR
KB fFeE BEEHT
HWEE TR, A - i 2 430033

=

FEH AR LA R T AN LA RAFA, F8Z4F LS R F T ARANAITRE LA REY R, At h Ak,
WitiAE, KAGEZAELEZRFIINKR, LRIALAENESRRZ | RUNMXHEEH ., EARFIR L A
E@RRE. HPEEMFTERA, i, MEARF, B, BR. i, BELE—RERIR R, §EIRSEL . A
XIBAA . MBI AE . ERENE S AR, SIELRET, EWHERE, FAFIRMEEFZRIA, KAZKEAERZLE
E L R P A& R ACR,

ES k|
WU FR 5 S AU AL — IR AT B A TR R

It

Tk . METRIBRIITREMNER, B S0
L, HESRRERTRISEL G, REBERITRA
SRR R . BN, SRR e A R AR AR 45
e, WA TR A TR s Em S R S5
Bl AROS RS 5 i R A S RIS K K,
L E AR ST EFRRIES, R LR L
TR, (R TR AT Z S,
2.2 WEEEL

AR AR HR Y, A S AN T T VRt A Y

15|18

ERLZETF AR IR, EERATIRKER
LRAURI N TS TR fAifn, FRZe% RS
SEAMEATEE IR, BARORASIEE, AR, 555
F ST AN R . RERE IR R A H 2
RE M, MITIEE2E A= RERE B R IKAD S > B X i B AR
VEE R SIRIRESR M s W Y SRR SI18)
I — MRS, HOU A = SIEIBILE; (B H ATk
DB E BT A ST LA R, A

Fo TARHE R A I A IR | SREserRRR
AEERL,
2 FRhIB ISR

2.1 GEHNEERKE R ER
BALERMIKEE S HERTR, ZeEFTR, 12

RERAILL AW, RIREER FAGEIR R B fEa4>]
It , PRI RIARE 2 SIEAEE  BefisE AR A
5, XEERFMRC A Y2 S ARG, (HRIFEGIES
TRIF AL RER A HBEI A - A 0 TR s bR 3
BRAER ., INATL 2SI AERIES, SRS E IR A%
hE3,

27



BEERZFSTIEMR - £ 065 - F09H - 2025F 09 A

2.3 BRRTEEIR

SR MARI N ESII R T8 f B B
BINA AT AR DL AWNTESINUANIMESINL, NTESD
WA 1R S 5 () 4R T A= S L,  YME
EWRUNLE YN 05 | A A L. B ST, R
FEEREFRFAENNEE IS, 1A RS S IR )
SBR[, AFE FAMNICRIG), 315 . ot e,
BB LR FOIME S SIEH L.
2.4 AR

I SRR, MR ASIFER TIHZEE, TH
PRSI =R R O, (et )b, AR
A E BRI SRk SRS HEURITF R ETE & TRMR
B AN SE AR SHESS BT SRR SRS 2 2l
AR R EAVRERS . BRI, Bl Bt et i
ST, s S Birfss R Rl R &, et
Kb ST R BERRRE, MR 2 F 2 SIEDH L.
2.5 3@{LIBig

M SR, AT AR RSBT ARG, 1E
ST, IERRICRIE Y e R A 2 ST T T,
25T B R AN R5), DA X FhA T TRV HH B BT e
EPIRAL Y AP i=R R ORI N i PRSP & Seic i A NG S 2
TH o BIMRRIRSE AR SRR, Rifis AEmibAnt
SRICFBY, ERRITUEAE R SIT R

3 REERREFTUWERFIHMNFNIRS
] 7
3.1 MR X REXBRISISAE, RS KE
FRFEIASGHU T RSN AE: FHA ERERE
WARRERIER G H . R EAKRFERFIIALZ], =
2 IETE R L RR R GER . X B 2 BT
PUHIER Z ANPGRS RS |5 RIBE S | 2261
DE BRSBTS R, KIS
SECE A RERI A ST P AR TR, SR STk
3.2 M SRR MK I fTHEHES, MIEISARE
DG ESAVI S A4 R B | i TR = (W
FRRER A B2, (BEA ST 2R DS
Ko XIS ATBEINLHIER Z STRATRIFERESSE , REt
AR FEE R IR AR S . SESTRTETHE . RIfL
REJVCACSE B E N, SEey: RT3 >105
A, MELLKE ST H ARSI HARRER, FUSSEUERESCR .
3.3 Mt ENEEMEREK, REMFIHRE
FHEUNAFIEDARE R, FEELTE R, BEST
BEIE AT AREE, BB RARER I E T RUE
). XFEIILRTEBWLEIARKS E NSRS, REPXS
TR S . SRR, RSN . D
BT . R E BRI EREE, A5 SECEAREDLR

28

BRI SRS, S22 0] RE IR o B s &
JEPE
34 HRNIEHEESEE. XIS, KEEZOEK

DB GO A RN TR 5= S35l 75 T S — 5
B 5 GO EURh A2 0 75 SR SR R A B DR BR L A e L2
(HIA IR IE R . MITusERE A, DERERST
5, SEErms: S ELIRAFIATT s BRIl
%, FRABRMEE LIS, (BIE SRR A
ESES] . R BARRS, UERAEDSLS S, Rz
PR
35 HMEHRFLERMWESE, KRBREBIBHT
o) &%

2 NN TS SoA ST e 5 i, AR E S
BTSSR SIS ) BRI . Y BIBUBILHIAR 22 >
RN SECETAORIE S & RIBTSEERITE W) SRR
SEEY . A SIHETERARANESE 550, e 5o,
I T OIRIRE, s S R T R TE R R S,
RS BRALS:, WREEENEREDIZ S, (#
bR TIE

4 BT RHIEIR RS S) RN Rl
S ERAFAER BT, MBI, TSR R, R

BERETNARE, Mt ST IR A
qﬁ'\
e ) |

U (Em
BB NG i

1

: iR YR :

' B B i

- L (@) (R | (Eome ) (AeEE | (#emE)
PEER [ B> ] [ﬁﬁ%ﬁ} [mma%} [Eﬁﬁ‘}ﬂ B ] ;
ﬁ e e e
(mEx ) ((EmeE ; .
oy () () (mame) [mea)

B 1 ZIHBIEIERE

4.1 BrRh: E “F3 - Rl WER, @R
ALK A4 5] L

DB ST E bR, FIERTREA S H R KT,
IR 3 I H AR 2 T TR . SRk 1 AR 44 22 4 2 il
BRI AR, FbRSRAABRER S K=, ®E
1 2SR 1 M7 SRS R | B4R 1 TR Re Ay
WHR, Bir SRS KU, Tz B0 T TlAAGE
RAF 1 DAV SESHEF R E bR, HAREBERIEA LT
AP R

PRV BFR 52 M08 0k, S0 BUOCTERR LA R L2
MIFSR, K2 I AAREIRIAIARE . &2 R FARRIAI AN
B TREIN, WS HARRAER KIS E . A IRIR RS
fEFRSAZOIRRE; 5 AR 20 HIm, U EE AREEL



BERZFSTEMR - £ 065 - F09H - 2025F 09 A

EAAALL . AES I BB ES IIFRE 2%
R B ARPCEOEE A, AR SR RS ST B bR
42 EEER: BiE A8 - T8 5E, BRx
B EE

LB RIS . (RFE G S8 BN AR
2SR, Pe AT AR LB N, TSR E e
(SR 1 JOINRIRIIS 2, BHE 515y S ST BB
FREE B, R A 2 YOS T,
BB 5 RO e R, RSB, JRTHE
ESIEN: BRI, SRR, ST E

BIRRSY, HESRAt R R

H BB R X RG22 R S R A
G E VAT RS I I B R P D B | 9 B =6 WS 21
FEREE, $ROULE B OEEIRTLINRS, F RS 5 HREE
By WNREDSES SRR A, SRt H iR,
LA FIFRTERRIN A, e AR, PRI SR
4.3 MBUERN: BE “EA - HH - gIF BR,
iR 1R 4 I 78 25 T )

DEYIBERRN S, GG A A A TR K,
BB SR G =2 ) -

F 1 SRMRRE

RIER FI N RIBINZS fod Az et
i ES NI AL FEELNIG . 3R SERRMT B S HAR
HH eI 5 LIS NI AN SERGABTSEEINE | FEIUTALIALE
BT REDZRHIF R [l AN e P IRz DR ATl & (1 CNVD) | 5E38k

Y ASEit . FIRER LM, Ll BES
REMATR, WAL,

SRR IR S . SE0hE 24 /NPT, A SEERTE E $R0E
B SCRE, I REIRIFA A A, BEGRIS A8 NJE FEMA S
NHMITAHLA, wdEz eI, RUEEERASRIEEN,
PRI BRI, W SOt SR D R
4.4 BB : SR AR - K7 R, #ENR
BEMEEX

ZUERLIARTHLE], A A eI B HAR, A Eikbr
UESS, HATT 7 SEIRH R, HEXITH BRI,
FEORIIPABR A TR, HEREEE (LR TR I 2T P 5,
FRPFHTIANRRET, $2FHR R .

R AT E R St A BArs: U BRI, 10 H
PROCRREL  TRH TR TREREI, 5 H AR ERE;
EEREMRAAE TR, TS, EIe kR
FERE , sRfuiEERs SR KE RS, HEdtp.
IR I, L R IO . .

4.5 R : BE RN - 1T BEEHE, B
WEITE

RN RIE. 1ZIRMNIEFHE A, el =0 E R
18&, (EARNEER:; Sy wien s, BiEo=s
10518 FIFRIARRESS, AHAA: ARG (E L RRR R 1%
SABEFERIEREG, RS SIE A AR, RIS SRS,
FIERBGSEN AREIETEIL, TR shA RIETEER

TTAABERES 140 e AN BRI R R TR K, B
BB IEAFTRERE; S Es el 228 ) TR
BERGEE, FBALARER R (Tl EvEES; AILFHEY R

BB B b2, RERIAIAE EER . LR
EFRIEL, HBh: ORI SE

5 45iE

VRIS B2 T R E A SRIe 0 %, KAl
NFT#eERE, A—A BT REEE . Fiast
Sy RTCEE R, XTSI B 5 2 5 A SRR A 2 S5
S NS STEWLEG ,, ZIRURE P e, 55
Beat A TS

AFETEHEY, BART T EEZaT iz R
STERBORUEIRITLIR . R R (AL SR, FRIGIE T P b SRmE Ry
B, BN ESRrh, FEEEET 2L,
HIERR, EEFNMERR, DIEEmEsE R s IR s
R IR BRI AE AR 2 SR B R P
5, DIARTES: B AR 2SS ST L
S 308
[1] 5kTYr AT ERGHIS TR A S SIEIIHLHIA 5 (1] AT 52

J£,2025,41(02):187-190.

[2] &5 R RS A B ST LI 2K (0] L P 75 47,2024,

(13):43-45.

[3] RZHE XML PN ER T AR A H o ST L

FEERFIT[0]. R X,2024,(20):40-42.

[4] EAARZE F AR NN TESZ BB L et

I =2 T0,2023,9(30):91-94.

[5] FARERST B ABRL 0 5 ST LA 58— 2 TR /RIS

[0]. = RO 25£41,2023,25(03):5-11.

[6] 3%, FIK GRS, RPN IR T W L aEh, G S

I ] G tH 7R 111,2023,(08):80-86

29



EEMFEETIEME - F06% - F 094 - 2025 £ 09 A DOT: https://doi.org/10.12349/iser.v6i9.7448

The system and mechanism of equipment digital construction
and the consideration of promoting digital construction

Fei Xie
4th Military Representative Office in Nanjing, Nanjing, Jiangsu, 210000, China

Abstract

Against the backdrop of rapid technological advancements in big data, cloud computing, and artificial intelligence, coupled with
growing demands for digital transformation in military equipment development, this study analyzes key challenges faced by defense
enterprises in advancing weapon system digitization and organizational digital transformation. The analysis addresses critical issues
including inadequate management capabilities and design methodologies in current digital infrastructure development. By examining
key requirements for military equipment digitization and practical research processes within defense enterprises, the paper proposes
actionable strategies to accelerate digital transformation and enhance operational efficiency.

Keywords
defense industry; digital transformation; challenges; implementation approaches
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Research on the mechanism and path of artificial intelligence
enabling the integrated development of radio and television
media

Jingjing Chen
Urumgqi Radio and Television Station (Urumgi Radio and Television Group), wulumugqi, Xinjiang, 830092, China

Abstract

Amid the digital revolution, artificial intelligence (Al) is reshaping media ecosystems at an unprecedented pace. By 2025,
breakthroughs in generative Al (AIGC) will drive transformative changes in media production paradigms. In Jiangsu Broadcasting
Corporation, Al-generated content now accounts for over 40% of media output. Meanwhile, CCTV’s “Central Media Large Model”
has achieved automated news video generation, marking a critical phase in the intelligent transformation of broadcasting and
television media. The Third Plenary Session of the 20th CPC Central Committee further clarified the need to “improve regulatory
mechanisms for generative Al development,” providing policy support for industry integration. However, challenges persist
including ethical risks, content homogenization, and organizational resistance during technological empowerment. This paper first
analyzes the mechanisms through which Al facilitates media convergence in broadcasting and television. It then elaborates practical
implementation pathways, examines case studies, and proposes corresponding strategies and challenges, offering valuable insights for
related research.

Keywords
Artificial intelligence; Radio and television media; Integrated development; Mechanism and path
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Research on the Digital Transformation Practice of China
Tower’s Quality Management System

Jiabao Liu

Taiyuan Branch of China Tower Co., Ltd., Taiyuan, Shanxi, 030000, China

Abstract

To enhance the pathways, practices, and data empowerment of quality management digital transformation, China Tower has
established the vision of building a “digital enterprise” and positioned digital transformation as the core support and key
empowerment mechanism for its “three horizontal and three vertical” quality management system. To break through traditional
quality management bottlenecks, the company systematically constructed a dual-driven model combining “digitalized production
operations + digitalized quality management”: On the production operation side, it integrated data links throughout the entire process
of base station construction and maintenance to achieve real-time visibility of business processes; On the quality management side,
it built a data analysis platform to consolidate data from fault prediction, quality sampling, and other dimensions. Through this dual-
wheel synergy, the company has transformed quality management from an “experience-driven” model relying on manual experience
to a “data-driven” model centered on data insights, effectively improving both efficiency and precision in quality management.

Keywords
Quality Management; Digitalization; Transformation
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Exploration and Research on Domestic Cloud Desktop
Solutions Replacing Citrix in Manufacturing Enterprises

Lele He Hao Li
CRRC Nanjing Puzhen Rolling Stock Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract

Amidst intensifying global tech competition and growing demands for information technology autonomy, manufacturing enterprises
are actively pursuing domestic alternatives to reduce reliance on foreign technologies and enhance data security. As a critical
component of modern enterprise IT infrastructure, cloud desktops play a pivotal role in this localization drive. This paper examines
the implementation paths of domestic cloud desktop solutions replacing Citrix systems in manufacturing enterprises. It provides an
in-depth analysis of the current development status of domestic CPUs and operating systems, discusses multiple challenges including
system compatibility, transitional management, and resource utilization efficiency during implementation, and proposes two solutions:
dual PC deployment and desktop cloud architecture. By comparing operational costs, resource optimization, and smooth transition
between the two approaches, this study demonstrates the desktop cloud’s significant advantages in achieving efficient management,
data security assurance, and long-term cost control.

Keywords
Domestic cloud desktop; Citrix replacement; Digital transformation in manufacturing; System compatibility
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Research on Anti-interference Design of Switching Power
Supplies

Lujun Wei
Sichuan Hushan Electric Appliance Co., Ltd., Mianyang, Sichuan, 621000, China

Abstract

Switching power supplies have been widely applied in numerous fields such as consumer electronics, industrial control, and
audio equipment due to their high efficiency, small size, and strong adaptability. During the high-frequency switching process,
electromagnetic interference (EMI) is inevitably generated. If not effectively suppressed, it will not only affect the stable operation
of the power supply itself, but also may interfere with the digital power amplifier and audio signal processing circuit, ultimately
leading to a decrease in the overall performance of the system. Based on this, the article will start from the interference mechanism,
discuss key measures such as circuit topology optimization, PCB layout and routing filtering, and shielding grounding system design,
and propose comprehensive design strategies in combination with actual application scenarios, hoping to provide references for
improving the electromagnetic compatibility performance of electronic devices.

Keywords
Switching power supply; Electromagnetic interference; Filtering; PCB design; Electromagnetic compatibility
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Research on the application of artificial intelligence in computer
network technology

Jianfeng Wang
Henan Institute of Physical Education, Zhengzhou, Henan, 450000, China

Abstract

Against the backdrop of deepening informatization and digital transformation, China’s Al research and industrial applications
are maturing steadily. The integration of computer network technologies is demonstrating multidimensional development trends.
Leveraging deep learning, reinforcement learning, and adaptive algorithms, Al demonstrates broad application potential in multiple
domains including network traffic optimization, resource scheduling, anomaly detection, and intelligent operations. This paper first
analyzes the interconnection mechanisms between Al and computer network technologies through research and practical insights,
then explores their specific application priorities, ultimately providing actionable pathways to support efficient and secure network
system operations.
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Interaction design and Evaluation of Internet of Things
Audio-visual Products for improving postpartum depression

Jiayu Gao
Chengdu Neusoft University, Sichuan Province, Chengdu, Sichuan, 611844 ,China

Abstract

Postpartum depression affects many new mothers and their families. This article delves deeply into the causes of postpartum
depression, including genetics, hormonal changes, psychological factors, etc., and analyzes the principles by which Internet of Things
(iot) audio-visual products improve postpartum depression, such as phototherapy regulating human physiology and psychology
and music therapy improving mood. It has designed iot audio-visual products that cover functions such as physical and mental
monitoring, audio-visual therapy, and social interaction. Based on the feedback from 50 parturients and a comparison with 50
parturients who did not use the product, it was found that the overall satisfaction rate of the product reached 85%. It performed well
in terms of emotion monitoring, sound and light adjustment, ease of use, and social interaction. Moreover, the depressive symptoms
of the parturients who used the product improved significantly. Studies show that this product can effectively alleviate postpartum
depression symptoms. In the future, it can be integrated with artificial intelligence technology to enhance the treatment effect.
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Design of clock synchronization method in narrowband
Internet of Things smart gas meter communication

Mengyang Li Weijian Zhang Xiuqi Lv Yongcheng Liu Shizhang Liu

1. Kunlun Intelligent Technology Co., Ltd., Beijing, 102206, China
2. CNPC Kunlun Gas Co., Ltd, Jinan, Shandong, 250400, China

Abstract

For remote communication between smart gas meters equipped with Narrow Band Internet of Things (NB-IoT) and remote data
acquisition systems, synchronization of system clocks between both ends is essential to enable the meters to utilize the acquisition
system’s clock. Although NB-IoT modules in smart gas meters feature manufacturer-specific time synchronization AT commands,
differences in meter embedded systems, NB-IoT module models, and telecom operators often prevent unified access, configuration,
and operational management of clock servers. Building on the NTP clock synchronization concept for universal servers, this paper
proposes a timestamp-based method to calculate network transmission delays for clock synchronization. This approach allows gas
companies to achieve standardized clock synchronization across meters using different manufacturers’ IoT modules through NB-
IoT networks via a unified application-layer protocol. Experimental verification demonstrates that clock synchronization accuracy
between smart gas meters and information acquisition system servers can reach Sms.

Keywords
clock synchronization; NB-IoT; narrowband Internet of Things; NTP; smart gas meter
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Research on Industrial Control Network Security Situation
Awareness Model and Visualization Technology

Yao Ma
Ningdong Aluminum Branch of Qingtongxia Aluminum Industry Co., Ltd., Yinchuan, Ningxia, 750100, China

Abstract

Industrial control networks are the core support for production automation and intelligent management, and play an important role in
the transformation and upgrading of the manufacturing industry in the new era. The article takes situation awareness and visualization
as the key points to ensure the security of industrial control networks. It constructs an industrial control network security situation
awareness model from three aspects: data collection, data processing and analysis, and early warning and response. It discusses
the commonly used visualization tools, analyzes the challenges in industrial control network security situation awareness and

visualization, and proposes countermeasures.

Keywords

Industrial control network; Security posture; Perception model; Visualization technology
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Research on typical fault mechanism and intelligent monitoring and
prevention of railway leakage coaxial cable—Empirical analysis
based on 0558-RU base station standing wave processing case

Jing Wang
Guoneng Shuohuang Railway Yuanping Branch, Yuanping, Shanxi, 034100, Chian

Abstract

As a critical transmission medium in railway communication systems, leaky coaxial cables (LCC) serve as essential signal carriers
for train control and wireless dispatching in enclosed or complex environments such as tunnels and mountainous areas. This paper
systematically analyzes the structural characteristics, typical failure types, and evolution mechanisms of LCCs, with particular focus
on environmental corrosion, mechanical damage, and electrical breakdown effects on signaling systems. Through a three-month
monitoring and empirical analysis of a 0558-RU base station downlink Suyining-direction leaky cable standing wave alarm case, this
study thoroughly investigates the detection and handling processes of hidden LCC faults. The research findings demonstrate that an
intelligent O&M system integrating multi-source sensing, big data analytics, and artificial intelligence can achieve early warning and
precise fault localization, significantly enhancing the accuracy and foresight of fault prevention.

Keywords
Railway communication; Leaky coaxial cable; Fault mechanism; Standing wave alarm; Intelligent monitoring; Full lifecycle
management
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Al phase recognition improves load management efficiency

Qian Han
State Grid Xiaogan Power Supply Company, Xiaogan, Hubei, 432000, China

Abstract

To address challenges in distribution network management such as low-efficiency phase identification for low-voltage users and
power supply reliability issues caused by three-phase imbalance leading to increased line losses, this paper proposes an Al-based
phase recognition solution for low-voltage users based on the practical experience of Xiaogan Power Supply Company. The solution
utilizes a data platform and measurement center to collect current, voltage, and power data from distribution transformers and low-
voltage users at 15-minute intervals. A convolutional neural network (CNN) model with input layers, convolutional layers, pooling
layers, fully connected layers, and output layers is constructed. Through cross-entropy loss function training (with 84 transformer
districts and 504 samples achieving 100% accuracy after training), combined with power data-assisted verification (error <2%
indicates correct judgment), precise phase recognition is achieved.

Keywords
Al phase recognition; Convolutional neural network; Low-voltage users; Three-phase imbalance; Load management; Distribution
network management
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Research on an Intelligent Glasses System for Assisting
the Visually Impaired with Navigation Based on Real-time
Image Acquisition

Yongzhang Liang Chuangyan Zheng Run Xie Jian Li’
Shaoguan University, Shaoguan, Guangdong, 512005, China

Abstract

The mobility challenges faced by the visually impaired have long been a focal point of social concern and technological research.
Traditional navigation aids for the blind only provide basic information and fall short of offering comprehensive, highly reliable,
and naturally interactive travel support. This limitation creates significant obstacles to independent mobility for visually impaired
individuals. To address these issues, this paper proposes the use of real-time image acquisition technology in smart glasses that
provide tactile and auditory dual-modal feedback for blind navigation. The smart glasses integrate lightweight construction with
stable wearability. Low-power image sensors capture real-time environmental data, and embedded algorithms calculate precise
obstacle distances and directions. The smart glasses then deliver intuitive navigation and obstacle avoidance cues via a dual-modal
feedback mechanism that combines left/right vibration motors with voice announcements. Experimental results demonstrate that
these smart glasses effectively enhance travel safety and navigation experiences for visually impaired individuals, exhibiting strong
practicality and promising application prospects.

Keywords
Blind Navigation Assistance; Real-Time Image Acquisition; Smart Glasses
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Research on Material Innovation and Multi-Performance
Optimization Based on ISWE Technology

ZihengYin Yaxuan Deng Yuhuan Wang Xiangyu Zhang
Chengxian College, Southeast University, Nanjing, Jiangsu, 210088, China

Abstract

Global water shortage and uneven distribution of safe drinking water are urgent issues that need to be addressed today. Utilizing solar
energy technology to evaporate water can effectively alleviate people’s concerns about the lack of fresh water resources and is also
one of the key technologies to solve the uneven distribution of safe drinking water in the world today. Solar-driven interinterface
water evaporation (ISWE) is an emerging energy conversion technology. This review is based on the research of material innovation
and multi-performance optimization of ISWE technology. By analyzing the development trends of ISWE solar thermal conversion
technology in recent years, it focuses on three directions: environmental protection design, thermal management optimization, and
salt resistance innovation for detailed analysis. Finally, it summarizes and presents prospects. This review provides insights into the
future development direction of ISWE and emphasizes the importance of interdisciplinary collaboration in promoting progress in this
field.

Keywords
Interface solar water evaporation (ISWE); Photothermal conversion materials; Optimization of salt resistance performance; Thermal
management; Sustainable water purification
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A compact design of a vertically polarized short wave
antenna

Yanzhao Wang
China Institute of Radio Propagation, Qingdao, Shandong, 266107, China

Abstract

Due to the longer wavelength of shortwave antennas, full-scale designs result in large footprint sizes that conflict with the
increasingly scarce land resources. This paper proposes a miniaturized design scheme for vertically polarized shortwave antennas. By
adopting a single-dipole configuration and implementing optimized design principles, the proposed antenna effectively reduces spatial
requirements. It proves suitable for deployment in special environments such as rooftops and mountaintops. Optimization results
demonstrate that the antenna’s diameter, height, and configuration significantly influence performance and footprint dimensions. The
design achieves compact size and simplified structure without compromising performance metrics, making it adaptable to diverse
scenarios. This approach facilitates the deployment of shortwave antennas and station upgrades.

Keywords

Miniaturization; Shortwave antenna; Vertical polarization
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