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Analysis of Safety Management Mechanism in Communication
Engineering Construction

Lei Xu
China United Network Communications Co., Ltd. Jiangxi Branch, Nanchang, Jiangxi, 330000, China

Abstract

With the continuous expansion of China’s telecommunications infrastructure development, the field of telecommunications
engineering construction faces complex and ever-changing risk factors and regulatory environments in production safety
management. Under these circumstances, establishing a scientific and effective production safety management mechanism has
become a critical focus for the industry. This paper, starting from the operational characteristics of telecommunications engineering
projects, first clarifies the necessity of production safety management in telecommunications construction. Building upon China’s
current regulatory framework, it systematically proposes five key measures for establishing a production safety management
mechanism in telecommunications engineering. The article aims to provide a structured and scientific approach to production safety
management systems by integrating the industry-specific features of China’s telecommunications construction sector with policy and
regulatory requirements.

Keywords

communication engineering; construction; safety management; importance; mechanism; construction
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5G Network Handover Performance and Coverage Optimization
in High-Speed Mobile Scenarios

Hanyu Deng' Jingnan Huang’

1. Guangxi Communication Planning and Design Consulting Co., Ltd., Nanning, Guangxi, 530100, China
2 Zhejiang Zhongtong Wenbo Service Co., Ltd., Nanning, Guangxi, 530100, China

Abstract

5G networks play a critical role in high-speed communication for scenarios like high-speed railways and autonomous vehicles.
However, rapid cell handovers and drastic channel variations frequently cause handover failures and link disruptions. This study
investigates the root causes of degraded handover performance through three dimensions: wireless propagation characteristics,
mobility management mechanisms, and network resource allocation. It proposes technical solutions including coverage enhancement,
adaptive handover parameter adjustment, collaborative network architecture, and multi-layer heterogeneous network optimization.
Research demonstrates that establishing continuous coverage zones, improving link robustness, and implementing multi-station
coordinated handover architectures can significantly reduce handover failure rates while ensuring throughput and service continuity.
The findings provide theoretical support and engineering references for stable 5G operation in high-speed mobility environments,
offering valuable insights for mobility management design in 5G-Advanced (5G-A) and 6G networks.

Keywords
5G network; high-speed mobility; handover performance; coverage optimization; mobility management; cooperative communication
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Application and Development Trend Analysis of Industrial
Internet Technology in Intelligent Manufacturing

Shuai Cao Yingying Ge Lei Li
Changzhou Mechanical and Electrical Vocational and Technical College, Changzhou, Jiangsu, 213164, China

Abstract

With the deep integration of next-generation information and communication technologies into manufacturing systems, the Industrial
Internet has emerged as a critical infrastructure for intelligent manufacturing transformation. Grounded in the macro context of
global manufacturing digitalization, this study systematically elucidates the core mechanisms of the Industrial Internet across data
acquisition, resource allocation, and intelligent decision-making processes. By analyzing the implementation pathways of these
technologies in specific manufacturing scenarios, it explores how platform empowerment, data-driven approaches, and ecosystem
synergy are driving paradigm shifts in production models. The paper further provides forward-looking insights into diversified
technological evolution trends, aiming to offer theoretical references and practical guidance for manufacturing enterprises pursuing
intelligent transformation initiatives.

Keywords
industrial internet; intelligent manufacturing; digital transformation; data-driven; application trends
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Theoretical Study on Multi-Station Anti-Fading for
Shortwave Channels

Xue Dong Yimin Liu Bingkun Qin Zhu Jin Xiaoting Gu
China Radio Wave Propagation Research Institute, Qingdao, Shandong, 266100, China

Abstract

Based on a typical shortwave channel model, this study comprehensively considers multipath effects, fading characteristics, and time-
varying channel properties during shortwave transmission. Using theoretical analysis as the primary research approach supplemented
by computer simulations, we systematically investigate how key channel parameters, link configurations, and interference duration
influence multi-station cooperative interference performance across various scenarios. Building upon these findings, we develop
a joint interference channel evaluation model tailored for shortwave environments to enable quantitative analysis of cooperative
interference performance. The study focuses on characterizing anti-fading capabilities under multi-station coordination, clarifying
applicable conditions and operational boundaries for fading resistance. Additionally, we elucidate the fundamental mechanisms of
multi-station cooperative interference suppression through theoretical analysis, derive corresponding quantitative analytical formulas,
and validate the theoretical derivations, model accuracy, and formula validity via simulation experiments to ensure the reliability and
practical applicability of research outcomes.

Keywords
shortwave channel; multi-station coordinated interference; signal power distribution characteristics; fading resistance performance
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Research on the Construction and Practice of Network
Data Security Governance System in Universities

Yang Qi
Hubei Institute of Engineering, Xiaogan, Hubei, 432000, China

Abstract

With the rapid development of information technology and digital education, the security of network data in universities is facing
increasingly complex threats and challenges. This article takes the governance of network data security in universities as the research
object, and systematically explores the construction methods of the network data security governance system from four dimensions:
institutional construction, technical protection, organizational management, and education and training. By analyzing the existing
security management practices in universities, this study proposes a comprehensive strategy for network data classification and
grading management, risk assessment, monitoring and early warning, emergency response, and education and training. Practice has
shown that building a sound network data security governance system can enhance the information system protection capabilities of
universities, standardize data management behavior, enhance the network security awareness of teachers and students, and provide
guarantees for the digital transformation and smart campus construction of universities.

Keywords

universities; network data security; governance system; risk management; information security
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Research and Application of On-Street Parking License
Plate Recognition Technology

Ni Li Fengbin Yang Guangtong Lu Pengliang Zhao Yasu Chen
Shanxi Jingtai Traffic Construction and Operation Co., Ltd., Taiyuan, Shanxi, 030032, China

Abstract

License plate recognition (LPR) technology leverages high-speed image acquisition, image processing, and image recognition
techniques to rapidly and accurately identify vehicle license plates. By networking with other monitoring devices, it facilitates
efficient parking management. License plate secondary recognition technology refers to the process of rechecking, verifying, or
supplementing information for unrecognizable or incorrectly identified license plates based on the initial LPR results. Its core
objective is to significantly enhance recognition accuracy and mitigate misidentifications caused by factors such as adverse lighting,
oblique angles, and license plate defacement. Unlike a mere “second capture,” it constitutes an intelligent verification mechanism
rooted in multi-source data comparison and in-depth analysis. Implementing dual-round license plate recognition can improve the
accuracy and reliability of on-street operation management platforms, enabling more effective supervision and management of
vehicles.

Keywords
on-street parking; license plate recognition; impact of license plate accuracy
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Operational Safety Assurance Technology for Medium-Wave
Transmitter Stations Based on an Automation Platform

Sukebate
Xinjiang Uygur Autonomous Region Radio and Television Bureau, Station 762 (7602), Bole, Xinjiang, 833400, China

Abstract

Medium-wave broadcasting plays a pivotal role in public service sectors such as policy promotion, information dissemination, and
emergency broadcasting. The operational safety of its transmitter stations directly impacts the stability of signal transmission and
the overall performance of the transmission system. In recent years, with the progressive advancement of intelligent broadcasting
infrastructure, the traditional operation and maintenance model, which primarily relies on manual inspection and reactive repairs,
can no longer meet the requirements for highly reliable and uninterrupted safe broadcasting. The establishment of an automated
platform effectively resolves this issue, as it integrates functions such as data acquisition, intelligent monitoring, remote control,
and fault warning, thereby providing robust technical support for the full-process operational safety of medium-wave transmitter
stations. Accordingly, this paper systematically elaborates on the key technologies for ensuring the operational safety of medium-
wave transmitter stations through an automated platform, with a focus on analyzing the practical application effectiveness of
these technologies, aiming to provide theoretical guidance and reference for the construction of a safety assurance system and the
development of an intelligent operation and maintenance framework for medium-wave transmitter stations.

Keywords
automation platform; medium-wave transmitter; operational safety; assurance technology; application results
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Methods for 3D Environment Perception and Real-time
Visualization for Autonomous Navigation of Unmanned
Aerial Vehicles

Yi Wang Bowen Yang Min Zhong Guanyu Jia Xuan Wang
Sichuan Communication Research and Planning Design Co., Ltd., Chengdu, Sichuan, 610000, China

Abstract

Focusing on the characteristics of unmanned aerial vehicles such as low payload and high real-time requirements, this paper conducts
research on building a 3D environment visual perception framework based on visual multi-object recognition and semantic cognition.
By introducing an attention mechanism model with bird’s-eye view perspective and a lightweight expression mechanism, the
accurate representation of target spatial positions and dynamic changes in complex scenes is achieved. Through the construction of a
hierarchical rendering and data compression mechanism, the real-time computing efficiency is further improved. The research results
show that this method has good real-time performance and system scalability while ensuring accuracy, and can provide technical
support for applications such as unmanned aerial vehicle inspection and disaster monitoring.

Keywords

autonomous navigation of unmanned aerial vehicles; 3D environment perception; multi-modal fusion; BEV representation
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Research and Practice of a New Network Operation and
Maintenance System Based on Digital and Intelligent Technology

Lipeng Wei Chaojun Xiang Junna Duan Miaona Ma Jing Cui
Henan Branch of China Unicom, Zhengzhou, Henan, 450000, China

Abstract

With the rapid popularization of the Internet and the deepening of related applications, various services have been widely deployed,
leading to higher demands for network reliability and stability. Traditional monitoring and operation methods can no longer meet
current business needs. Therefore, there is an urgent need for a new network operation and maintenance system that can support
network management systems in monitoring a larger number of devices with higher precision. Additionally, it should automatically
push abnormal monitoring data and device alarms to maintenance personnel, achieving automatic detection of network quality
degradation, automatic monitoring of network faults, and automatic deployment of network configurations.

Keywords
TWAMP-light; telemetry; Integrated Control and Management; SDN; Unified Orchestration; SNMP; SNMP Trap
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Application of Big Data Technology in Hospital Diagnosis
and Treatment Data Management

Yang Yang
Heji Hospital Affiliated to Changzhi Medical College, Changzhi, Shanxi, 046000, China

Abstract

The healthcare industry has entered a data-driven development phase, with diagnostic and treatment data exhibiting characteristics
of large scale, diverse types, rapid growth, and high value density. Big data technology, leveraging capabilities such as massive
data processing, multimodal integration, deep mining analysis, and intelligent early warning decision-making, provides innovative
solutions for the full lifecycle management of diagnostic and treatment data, demonstrating significant value in multiple aspects. This
paper explores the application of big data technology in hospital diagnostic and treatment data management, systematically elucidates
its practical value, outlines mainstream technology types and applicable scenarios, and proposes five key application strategies:
data governance, clinical assistance, risk control, resource optimization, and research empowerment. These efforts aim to transform
diagnostic and treatment data into a core element for enhancing medical service quality, safeguarding public health, and driving high-
quality industry development.

Keywords
Big data technology; Diagnostic and treatment data; Data management; Smart hospital; Clinical decision-making
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Application of New Communication Technology in Fire Fighting
Command Decision-making under Extreme Conditions

Ronghui Yan

Emergency Communication and Vehicle Service Brigade, Hainan Fire and Rescue Corps, Haikou, Hainan, 571100, China

Abstract

Addressing extreme firefighting scenarios involving base station failures, terrain obstructions, and intense interference, this
study proposes a command communication system integrating airborne-ground Mesh access, portable satellite backhaul, and
edge computing. Methodologically, a comprehensive platform constructed within combustion chambers, smoke corridors, and
shielded darkrooms replicates forest terrain undulations and high-rise building response protocols. Key metrics including coverage,
connectivity, and service capacity are collected to validate dual-path adaptive switching between public networks and satellite
communications. Results demonstrate: end-to-end video transmission latency within buildings remains below 500ms via single-
channel links, satellite backhaul latency stays under 2 seconds, and command transmission success rate reaches 98%. Comparative
analysis shows response time reduced from 15 minutes to 3 minutes, resource allocation accuracy improved from 70% to 92%, and
rescue time shortened by 25%. The system maintains continuous command linkages during public network failures, significantly
enhances decision-making efficiency, and provides reliable communication infrastructure for cross-regional coordination.

Keywords

Mesh ad hoc network; satellite communication; edge computing; firefighting under extreme conditions; command and dispatch
efficiency
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Analysis of Working Mode of Infrared Communication in
Event of Embedded Technology and Application Development

Zhenpeng Liu

Jinan Engineering Vocational Technical Colleague, Jinan, Shandong, 250200, China

Abstract

Infrared communication is a wireless communication technology that relies on infrared rays for data transmission, enabling
communication through a pair of infrared transmitting and receiving devices. This paper first provides a detailed introduction to the
functional characteristics and working modes of infrared communication technology, with emphasis on the decesive factor in the
infrared communication process—encoding.It then describes the composition of infrared communication equipment in the embedded
technology application development competition and the way in which the equipment achieves communication functions.Finally, by
incorporating the intelligent street light marker used in the embedded competition, the paper further illustrates the implementation
method and specific control effects of infrared communication within the competition context.

Keywords
Infrared communication; Coding modulation; control circuit
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Algorithm Design and Practical Application Effect
Research of Internet of Things Sleep Assistance System

Guojian Liang Jun Lin
Guangzhou Xinhua University, Dongguan, Guangdong, 523133, China

Abstract

With the acceleration of modern lifestyles and growing health awareness, sleep quality issues have become a major public concern.
The advancement of Internet of Things (IoT) technology has provided innovative technical approaches for sleep monitoring and
intervention. This study focuses on the algorithm design and application efficacy of IoT-based sleep assistance systems, conducting
systematic analysis from data collection, feature extraction, intelligent decision-making to system feedback mechanisms, while
validating system performance through real-world application scenarios. By establishing a multi-source data fusion model, the
research achieves dynamic sleep state recognition and develops personalized intervention strategies based on this foundation.
Experimental results demonstrate that the system can effectively improve sleep structure and enhance sleep quality to some extent.
These findings provide valuable references for the development of intelligent health management systems.

Keywords
internet of Things; sleep assistance system; algorithm design; data fusion; intelligent intervention
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Research on the Role of Satellite Communication in
Bridging the Digital Divide in Remote Areas

Panlong Chang' Yuanting Yang’ Shuoyun Chu'

1. Armed Police Officer Training School, Hangzhou, Zhejiang, 311402, Chian
2. Longgui School, Baiyun District, Guangzhou, Guangdong, 510445, China

Abstract

The digital divide in remote areas is formed by the lack of infrastructure, weak economic support, and imbalance of educational
resources. It severely restricts the equalization of public services and regional coordinated development. Satellite communication,
with its core technical advantages such as wide-area coverage, resistance to geographical limitations, and flexible deployment,
has become a key support for breaking through communication bottlenecks in remote areas and connecting the “last mile” of
digital services. This paper systematically analyzes the current situation and practical predicaments of the digital divide, deeply
explains the technical characteristics and application feasibility of satellite communication technology, focuses on four dimensions:
network construction, demand alignment, facility operation and maintenance, and literacy improvement, and details the technical
implementation paths and strategies, providing a technical solution with both academic value and practical guidance for the digital
transformation of remote areas.

Keywords
Satellite communication; Remote areas; Digital divide; Technology application
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On the Potential Negative Impact and Ethical Challenges
of Deepfake Technology on Memory

Yuhuan Liang

Xiangtan University, Xiangtan, Hunan, 411100, China

Abstract

Leveraging deep learning algorithms, deepfake technology can generate highly realistic fake videos. This paper uses Bartlett’s schema
theory and dual encoding theory as the analytical framework to reveal the potential threats that deepfake poses to individual and
collective memory. The paper argues that the threat of deepfake extends beyond information falsification and penetrates the memory
reconstruction process through psychological mechanisms, thereby disrupting the original individual and collective memories. Based

on the analysis in this paper, addressing this challenge requires the combination of real-time detection technology and ethical review
to maintain the authenticity of memory and the social narrative justice.

Keywords
Deepfake; Memory Reconstruction; Personal Memory; Collective Memory; Ethical Challenges

IR EERARIT I IZ B f E =2 i A (S TR Bk B
LRI

R, HhiE - AR T 411100

W =

RERBEIHAMRICREF ) Bk, RBAEARDEZEBAY BB, AXUACHFEFHAXZHE N EHAE LA HITIE
R, BRREHEFARITICE AT RS EBI . AL IR, REHEG BT L TR GRE, mAddsEZmn
FRBEANTICE I, BIRRAGAMRE R, ATAISH RN, BFE—PKERLE S LA E 4
BHFE, AR A TSGR FENE,

EScan|
EEAE, UL EM,; AT BRI TR HE,

fZ .

2 IR EA: L2 AT S TRAERE
B2 AT L REEMER, TSI L5

1515
HET, UATHEEANEERNEESARRELRE, EA
AU B AR AR S T AL SRR, W

PESOYM VRIS SRR SERGOEEII, U ) izt e il R S A SRS
SOt T A ARSI 15y 1%, f

KIS ENIEAEN L H AR, 102 e @ TR
Holgg ARG
2.1 82T B S EM AR

IR E Y - AR R, 10I2R
T B #EfTE, mAERRNEN, B 2
., SAREBHKTRI “HTER” | SR 2:h R Rak
LT L) — TR ZEAR 1, X R B MR RITIZ 64E T
HENLBHTEN . hsiER, fSx, 12—
NEALRR ICIZRX P EREE, B SBEAEES
e, AINIE BRI AR TR, 1CIZH R A s
ESEN . AnRAEICIZTERR OB P I A S L, ABAIXER

BEREREADIRT S FEIRH “ iR s R EEEROR .
VE RIS E R RIRS, (HEl RS S #H s
SEIBHE R e R, ORI AR AR, B
MITREE DD IEBOR AT TR 518, e HIfEH s e R
AT, R T — Eaftbfl DFoRIGE M I H .
R, TEXHE “PhiE” X—ARIEAR ST LA 2 HORAOTERT
A SUARFEIIIX — A I3k, AR = EEE F A PhiE
8, HIEE IS B, st A8 mIC

[E&E R R40E (2005—) , &, PETICAXE
N, FEEAR, MNBEZRAR.

44

RIS, X B TR RARTE B 2 AR A
TR ERILZITRRINE P GRS - & IR L



FEENESTEMR - F075 - F 041 - 2026 £04 A

et ot —AAE TiX— 8, EFRRAEZ RS IANIRSHE
FE, BEYARGHSEIGIEIZAS, B EZ ARG EeL
18120
2.2 MEIERALE

UG Allan Paivio ZE T\ PR FTAICR,
TR TUE RS, I ALNE RN TSI2IZd i E
FERA BRI HSEE B 258 — MR TIES Wi,
F—MUGAEIRES (EZEW) i, Fof RhE X
—EARRRHEETIRES (W) AES (Ire) (58, X
135 B BETS LI EE 7 N B A B e K, WEE ]
DA AR B3] pEasrn “UrEl” pfiRs, XPoNE
SRRSIN R RIABE EIIEREIN T {5 BN ESCEAT T8k, By
DI i B n S E A 2 —, IE A TR A AR I
A, AN, WERBILER GRS EAR S W, feE T
BN

SIERMAE: REMSIATFHICIZEN

A RO TR R AN TR BRI IR S B A A
TAERARAIROR , (B R HA ORFIE P BT S,
EHE LB MRS R — N A GBI NEE S, H
ML B, NG REL R SRR R R S N 77
BB INETRA, SRR IRARE, NEAE
CE A BRI M ARSI RO

RIENE RIS, REMEIIIRGE T RPH—
B BT E R, (EOERNREE A e
PEAKNN, HHEAN A SER, X ALE
KIGHE T TENC. MRIEEASRA RS, —MEmifts
AMEIAUE TR, RIDIEEHTHI SN, 12— Fd]
B, RS RN EREEYIEAIRE A —FioRE, HFEHE
WA SEERHERE, KNASHTEMAZIR AN
JEr “EIRT 2 EARSRERAAEF AR — PR
TeARIE R, a7 I HBR e 8 AR B Sl s
Y PhiE (S B SRR AR, TSR IE A
ISR, ELZ MR AR 558, fE1C1Z A sEdn
BEfERE, Kl SO BT " A9
HARNIER, MR SN EAENCIZZ B & T4
o A 22BN EFE IR AR R R AT S 20,
AHEARE R A B ASPShEE S TE—ikS, dhiidas — MR
e, AR N 7 SRS E RS
B, RETEICIZERNERTEANE RIRZ 5
iz, ARSZAER D gES R AR, #HRE
BAE SR SRR E K DLFA TEIIARE H OV S 23

4 AR M) Bk R

4.1 MEIBIZHE B 515 B IR
R Fe 15 TE PR B s PVRRS 367735 E B A T #
i N SHE, (BRI T RN SR T B

F, FTLIA BB R TREB S ERIE BRI T 022 .
Her, BHEERIIERAIR S — N EESRIR . (B0 TRRTREE
SEAEIERIVHLEAIRAZ IR B B, i AR
TR, TEXMIEELT, MR R E R Y, IEanFk
TIR(ER, BRI RSO — DR R R FEIE
f, o TR B SNBSS (B R L AR S S I
M NMEIRIIESE

TEREE DS AT, W MERIEES5 S E R R
FiER, EEaWwEAE (RIFEXEREGE) BT
e, M ISTHATMEEE TR AL, DU RSN
HTEEA S, AREWLA AR (EHIFSES
MEZRE) , mEZ T R R
SRR AR T . AR AT RRIE AR CIZ B,
REASEISN 5, R AEREDERIE RN, i
EATMETRIZM S, hTICIZHR B, xRS
FRINFHE ST IR ER “B7” 8 “ER” , S
TARUERRIICIZ, FEMERR R A B CARINEHHEIN
RAEGREED, [EXE, HEMBHEFRARERRNR
e, BEAMA TEEE R M SIS R IR
THUETAEEEER, duba] WX RO 2%
NICIZEISENR . AR T X S R A BRI A
SR, B RTDOSCE— N S SR S 1T, BREelil
bR LA BT NS — B EAE SIS ey PR >]
7 RENE ISR, sE BRSO R A KE I,
EERARERAABRINNGE, EFREREREX—HR
N, SR NRE AR

SRR I A R S ™ AT o
TEBMIWENGR A, 1CIZAMNERE THAT—ER A 205
AT, WEFEN T EAER. TR IR T AR
Mz, ERPBES AU, HeZs bREE R
T ATA NN EIELS, HEFARGEAIERRAY
KBRS SIAER RS B PEE . tEoh, ICIZRIRE 55
FHRIR, (EAR—ERNEALENENIR. YRk
FETRIZHE, RIRAERELAE, wE—f 48
B, RESAWREE BTN manREAEE
OYIERIN, S3AIEAMNA LI TrEmsE, E=idiZ
BT, A HIBTIBRBIRERRR T2 e, [
IR THE . BN, Fidds 2028 R THIE S, BRI
AERAEXDEREN, BERRARE, HEAMEEAE
FOTETEI T S ARy, i RaxX —1CIZ SRR E
TIIAIEE BIRE, RS NEEMEZ, TIREMEE=s, &
e RSB LI Z A B TR DI

Eritzsh, LEI 2 —EFE, —BEETENDG
FHAGE, O FNA ST VR L. B
TEAAET R R S 7= A S I R R R Sk, X
PR RIS R i AT R EE Oy i ]

45



FEENES5TEMR - F075 - F 041 - 2026 £04 A

VEH I AR, IXREAERD BRI UIRR: LB L
WikEAME S, AORIGHASEREIZED LRI
i, DT EFIREHM NSRBI ZAELE, EaE
HrE R AR s . A0, TieRIEMSEI SR,
teie Bk BT, BEObRE R AEICIZ P HAE e L AT
FE, D2 RO BiE, SR SR PR R — I,
(BB IE RO A O RS R R B s s P — A

4.2 S EEICIZAH H 5 BLR R

U AR ELERA RS — D IMBISEARICIZATZIZ Rt
ZHESR. T RH, B AEBOUGED T e BRI —/ N,
HHRU—MA BRI AL E, BAFRTROE
IEEEADNL R S, AIRICIZ s TSR AT
FERERISMNRANRA, Y — RN NSRRI E AR SN
AR, REaciZ kR, B4 “SBERidiz” o pthh,
NEFF SR, ANSANZRIRTDTER AR TR TS5
TRRFAEENFE R R . IBAGERE Bl el
TZHRFSERIDRE “SARICIZ” , Bt DS RIS
WE R XS, W BEL (RS )
PrseEtt, MARKICIZ, EERESE A SR e
BERICIZ. BIERIR AT TR AR KA1
A VIERESEMIA (R ARAY) , B
BER— I AR A AR ERBE D I T &R

FEfERE Y b, D ARRBIS A AR, AR
AL R, BB AL R A SR CIZ i R R
LA R (ERARREE DY ISR AN A BREGERIC 24T
T Z)E, XA IS A S AR EIER X B
“RIRET FERIRINZ. BUXEE, BREDHES S NZERID
fZ At EmME RIS 7 277HIR, BARICIZREE
KAEEFESME, EREN NS S Bt L TR
AIIERE S, RS A HERZENEHEEHL.

R L Oy R T E S A0 S B SIAR. A T8
WEEAERTDSIEL S 54 NMERI SRR, K
FIRTREASFE I, AR E A O X B S A ARID
12, MIfEEEA F P LIS pBRot R HERNE
DA 75 B0 A 2 75 Th) A S SR 5 S AR R B
RIgIZ. SERISIZPHER TERRENILARIR, (B2
RO — MR & N SR A0 T BLOh i s ot 2 SR kil
1, FERRPD SR e, XA R RSk bk

46

1EIZERE, HAREZD BN SIAR.
PIAZIBUGTEZE Ly, ROk EFRER f B S #es.

BN/ INE IS G SR R PSR R L RIR, (Hat

FEERH R OhiEm)” X—5, HEEIEIIRER R

ANEIER R, XPMEN b, EEAREBINEERARRHNER

WG AL AR A EAR S, SON, IRZTEBHAR

T HIUE T ASKSR 58 N EARTERP I X figke, (HERZE

RIS TSN FIARERG NN, R U B st

TTEENIEE, Hr] PSS A TR T KDL

IEM TR R B, E RO TMD B Bk S, eI

BEXMEARG, BREFENERNTAENEE LA T2

B,

5 %5iE
ARSCRTT TR Oy i AR R FL O AL, WA

AR A AT e, PRSI 2. RSN IERA I

DU BIERAR TRERE R, HHsd R iz =it

RIS - S, A MRSz AR,

MImHEA T A NIEIZEREE B, A2 55

soM [, P AMARICIZBIRE =2, 51T

EABUERENNIEIE TR . SR A S E L T A

(EPREREZRE TS HEE, Bz KRN FISE IR RSt

BSOS IS A TR A R TR A . T 24 HiT

FeR GRS, ARATLUR AT SRR B PO 1S SRR A,

TEEARWr B S e R AR AR R I AR B LA

CESa

[1] SE)FREEHE Y - CIAFSAFE G 102 IMLHHLEE H
Jiit, 1998, 263-265

[2] Hr#EZY - EE/K, Jacob Escobedo, &M RITAMIICIZ[IEHL 6]
Az, 2013, (08):42-48

[3] EET: RN A R R A AR SR A A AR ).
FriES,  2021(06):65-76

[4] Philosophy & Technology (2021) 34:623-643

[5] FHEE: ICIZE M hgmiEficd:,  2014:108.

(61 (LL) B4 or - PRI PRI, 1DIZMMSEEIM].L
S EERF NG, 2015.01: 117

[71 (%) =HHT - IR R B, BMaefiF wEERIdZ
[M]. LfF: 15



EEMZEETIEMR - $07%5 - £ 0441 - 2026 £04 B DOT: https://doi.org/10.12349/iser.v7i4.10056

Research on Fault Prediction and Diagnosis of 5SG Base
Station Based on Al

Lijie Zhang Yijin She Zhiqiang Yan Jinzhong Gong Fang Fu
China United Network Communications Co., Ltd. Changde Branch, Changde, Hunan, 415000, China

Abstract

Reducing base station failure rates is a core mission in communication network maintenance, crucial for ensuring network stability
and enhancing user experience. By leveraging Al-powered operations and maintenance (O&M) technologies—including artificial
intelligence (Al), big data analytics, machine learning (ML), and the Internet of Things (IoT)—traditional O&M models are being
upgraded to achieve automation, intelligence, and efficiency, thereby addressing user dissatisfaction. Solutions such as deploying
intelligent metropolitan area networks (MANs), Al-driven battery monitoring and scheduling for base stations, and Al-powered
inspection systems are implemented to achieve the goal of reducing 5G base station failure rates.

Keywords

base station failure rate; intelligent operation and maintenance; artificial intelligence; intelligent metropolitan area network; Internet
of Things
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Research on an Intelligent Inspection System for Self-
Focusing Lens End Face Defects Based on Machine Vision
and Deep Learning

Qian Wu Yiqi Fang Jun Yang Yang Zhang
Xijing College, Xi’an, Shaanxi, 710123, China

Abstract

To address the long-standing reliance on manual visual inspection for end-face defect detection in optical communication self-
focusing lenses (GRIN lenses)—characterized by low efficiency and high false-positive rates—this paper proposes and implements
an intelligent inspection system integrating machine vision and deep learning. The system employs high-precision industrial
cameras with telecentric optical imaging structures, combined with a customized XYZ three-axis motion platform and a negative-
pressure adsorption flexible clamping mechanism, enabling highly stable imaging and automated sample handling of lens surfaces.
Algorithmically, an end-to-end detection pipeline comprising “Retinex enhancement—adaptive filtering—Otsu segmentation—
lightweight CNN classification” is developed, achieving precise micron-level defect identification while suppressing glass reflectivity
interference. Pilot-scale trials conducted through industry-academia collaboration demonstrated that the system maintains a detection
accuracy exceeding 99.2% for defects >500 nm, delivers imaging resolution superior to 300 nm, reduces single-piece inspection time
from 15 seconds to 8 seconds, and lowers overall quality inspection costs by 32%. This system provides a high-precision, reliable
quality inspection solution for optoelectronic device manufacturing, while establishing a scalable engineering paradigm for industry-
academia integration and domestic production of critical inspection equipment in the context of smart manufacturing.

Keywords
self-focusing lens; machine vision; defect detection; deep learning; intelligent manufacturing; industry-education integration
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