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Design and Optimization of Anti high Overload Capacitive
Acceleration Sensor

Jianjun Ren Yanyu Yang

Xi’an Institute of Mechanical and Electrical Information Technology, Xi’an, Shaanxi, 710065, China

Abstract

In response to the problem of damage to the upper and lower boards due to electrostatic adsorption in high overload environments,
complex processing technology, inability to overcome alignment errors, and low sensitivity of capacitive accelerometers commonly
used in all electronic fuses, a structure of anti overload capacitive accelerometer with a range of + 100g is proposed. This structure
adopts a “sandwich” structure of glass silicon glass, and adds a “protective platform” structure on the mass block to avoid the
problems of cantilever beam damage and upper and lower plate adhesion caused by excessive displacement of the mass block in high
overload environments, resulting in sensor failure. MEMS processing technology is also designed to overcome alignment errors. The
verification test shows that the sensor range is + 100g, the output sensitivity is 13.5 p v/g, the operating frequency is 6.2KHz, and it
works normally under high overload of 10000g. Therefore, the anti high overload capacitive accelerometer meets the requirements
for the use of fully electronic fuses.

Keywords
fuse; Electronic security system; Capacitive accelerometer; Anti high overload
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Discussion on Cybersecurity Strategies for Data Security
Governance in the Era of Big Data

Junyong Jiang
Shanghai Digital Security Technology Co., Ltd., Shanghai, 200000, China

Abstract

Driven by the rapid development of the information age, China has also entered the era of big data. The development speed of the
Internet of Things, industrial Internet and other technologies has been significantly enhanced. At the same time, the application of
big data technology in people’s production and life has become increasingly widespread and in-depth, which has also given rise
to big data information processing tools such as Hadoop, Hive, Spark and flink. As well as the circulation of data elements and
the application of data through large model training, the application value of data information has been enhanced. The geometric
explosive growth of data information has brought about more serious data security problems, and phenomena such as data theft and
misappropriation have become increasingly common. Therefore, in the context of the big data era, while emphasizing the exploration
of data potential, it is also necessary to continuously enhance data security awareness, adopt effective network security strategies to
strengthen data security governance, safeguard people’s privacy security and prevent the leakage of enterprise business information,
and improve the level of data security governance and network security in the big data era. Based on this, the article provides a
relevant overview of big data, analyzes the common network security problems in data security governance in the era of big data, and
then effectively discusses the relevant response strategies for reference.

Keywords
The era of Big Data Data security governance Cyber security Strategy
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Research on Al based Communication Integrated Maintenance
Fault Prediction and Intelligent Scheduling System

Quan Dang
Yuandao Communication Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract

With the rapid development of communication technology and the continuous expansion of network scale, the maintenance and
management of communication systems have become increasingly complex. The traditional communication maintenance mode
usually relies on manual inspection and empirical judgment, which cannot predict and handle faults in a timely and accurate manner,
thus affecting the stability and service quality of communication networks. The fault prediction and intelligent scheduling system
based on artificial intelligence (Al) technology can monitor the network operation status in real time, analyze potential risks, and
dynamically schedule according to actual needs to improve the operation and maintenance efficiency of communication networks.
This article first analyzes the current status and challenges faced by communication maintenance systems, and then explores the
application of Al in communication maintenance. By constructing an Al based fault prediction and intelligent scheduling system
model, this paper studies data-driven fault prediction methods and scheduling strategies, and verifies the effectiveness and feasibility
of the system through experiments. The research results indicate that Al technology can significantly improve the predictability and
response speed of communication maintenance work, help reduce operation and maintenance costs, and improve the reliability and
service quality of communication networks.

Keywords
Al technology; communication maintenance; fault prediction; intelligent scheduling; data analysis
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A Study on Resource Scheduling Methods in Satellite-
Terrestrial Integrated Networks

Chao Li' Jingyang Tan' Jiajia Mi’

1. Unicom Air Net Co., Ltd., Beijing, 100000, China
2. China Unicom Online Information Technology Co., Ltd., Beijing, 102600, China

Abstract

This paper addresses the problem of efficient resource utilization in complex communication network environments and proposes
a resource scheduling method that considers both system aggregate rate and user capacity. By constructing a communication
model involving users, base stations, and satellites, an optimization model of objective functions is established to maximize system
aggregate rate and balance user capacity, with a detailed formulation process for scheduling strategies designed accordingly. The
method comprehensively considers multiple factors such as user required rates and channel capacity, and employs game theory
and two-sided matching algorithms for optimal resource allocation. Research results show that this method can effectively improve
system resource utilization, balance data throughput and user access, and provide new ideas and methods for resource scheduling in
communication networks.

Keywords
resource scheduling; system aggregate rate; user capacity; satellite-terrestrial integrated network; two-sided matching

—Hi 2 HE S M 4% TR R IR B 77 AR R
' WA B

L. BEEMZEMZ A TRAE], HE - JE5T 100000
2. BeBELSE BRHEEIRAR], BE - JE5T 102600

m =

ASA AT B 43845 MATRBE T R BHZAA P, R —FATARGRERN P EEHROTTRAES %, B3hEas
AP Ak T 2HR R, FINRRUAAREGREL PHA P 5EH BTG REMACRA, SR T 3698 2R
WEFAL, EHEEGFEA P FEREE, FEEZTFSHAL, ARG Rf A ERLZHATTRMEAS B, FRTLER
R, ET RSB BRI RATRA AR, FHRIESE A PN, AT WA TORIBEIAE T ) BB AT ik

KA
WRIAE; otk E; MPpEE; BHGRESMEL,; WLk

18|= T il S5 TR I A, B
% 66 A H A it e RIS SR [4) X EHURIS I T 50T, (15
(S LIS (LEG) et e Aty OB AN S0k (5] Seth T— s T mic0
L . S Sstat prpy | AR, (A SRR,
B AT T e ser | ORISRV SIS SO [6) $R T AL
e R P R, T Mgy oo LR TR TR, (B8
S, Tt SR Ry S, RGBT
SR (b D RSy — B e AR PRl i
U b e S R ek o gy PRI b A U VR A SR TR BB
R L B
. K B S E SR A, Ml
[fEERA) =48 (1985-) , B, hEISA, AR, T e RS B B RIS B bR TR e, i M AT
) T EIHFERON, T 5 SR B SRR A L
I, NEDRMSFAER, MOBEWERRAR | e
HIFBSEAEIR. SIS TR AT,

11



BERFSTEMR - £ 065 - £ 06 H - 2025 F 06 A

B G A SRR RN, e RO EEESS
HHYE EJRAHE N, (ERIE OB EIAY-. &3, M
T -4 RORE AR MERERI A i . (R, BP9 — ek
MBI 77 i B AR R SCRISESR R, R E

2 BWiEtREIE
AR B R A X A, Y BT Z
NDE. FPEEFRA UL Uz - Ux}, BISEEERTY

{B1, By, .. By} , DEBES T NS, 2, o0 Sz}t P HLE
BEZEEATT A FEFR, F7 x P EEdE ] A%
EHaby, By @ DE 2 T, thalDl EiEE

ATE 2 #H7mI,
e R L
(:\ \1
[y a— —
/ \ ]
@‘/‘% e SR
A erd B
a H N A
0 o Ak 0

1 P8R R A

W2 (S TR R B EUN IR T, AR TN, T
Bz W AEEBEANS, Sl y ATAGENE NS XL
EE TR B MRk & W46 T SL AR R 0 e S AR 1:1!]
MEEDEAA R, X TR BRI Y
BEARIERE REIERITER .
3 mE MBI E ST

NS %éﬁ“ﬁf/ﬁﬁ’]wk%ﬂﬁi GEBRARGHE

A R, BREL LA, EFRERECA «
z x N
S o113 S
xymgtxznsy Y= AT 1ng=1 z=1x=1ns=1

NG
v x W z x N
102X 35 N
y=lx=1ng=1 z=1x=1ns=1

Hrh, Cxyng i%?ﬁﬁ)j x IRFEEIE S A0S y (926 ng
MEBENE BN, BRI RiEdE, BUEAN 01,
TR A SR EEE SR X R, 2 Cyng =1
I, FoRAF x AR y 05 ng MEEHTEIE G
W Coyng = O, WIERH P xR HZEE. [E,
=1RRAP x RESEES A TE 2 5 ns MS1H,

1 For kil y IRRER S IEEA D E 2 VE
ng MEE. R, WP x WFERKBERE, ©RTHPY

Cxyng

Cyzng =

12

BARERIERENEDK . w A RRIEE RS UL b (7
HHRT, EATHEARZARENH AR ZARLR, 18
THAEE w M, PTDURIESEIRTR R BRI I AR &
ZIREEATEN -
Cxyng X Ry <
Cxzns X Ry =

Cxymg X Ryy
Cx,z,ns X Rx,z

z N3

Zx 1an 1 nyng
Cy,zns

z=1ns=1

1) FoRY A x B AR AT DI E x IOFRK
A
2R 2) FoRB A x FrE AW BEALG#HZE x 75K
295 3 ) FoREEM TR Zamb I IR R IR T L2
iegs Euh i N EE AR

AR 4) T TEERF x, ENBRNREZHIE 1
AHEEF R 1 AMEER 1D EFR 1 MEE;

2R 5) Forn THh y (ERISE ng, € T HEEA
52 2% s I NIEIRE

230 6) Tt TESEM y, ENRNRZHI N 1
ANHEBW1MEE;

2R 7)) R T IE 2 EREE
AW 1 ASFE S 1 AN

AW 8) FoRRASTLREEDLE
iﬁ(ﬁ‘)ﬁ:’@%‘%

IXECAT RS MR X B 5 Bk

T ARG RIRRE AN o B & TR

4 i) B SR g U RE
41 FERERESHIE
AP x REE SIS 20, DREDERE, FALAR

i

T

ns, {£ T HERA
BRI A SR

PR, FHIE

i e



BERFSTIEMR - £ 065 - £ 06 H - 2025 F 06 A

C = Wy X logy (1+3) SRSz G5, Hehw,, bk
iy 1) ng (SIS I, HHH ISR IS AR S B S R
K R HETAIEL, R A AR AR S T

4.2 EBINEIEE X

R TR A DR, AR B, i
SR EING = 1, DAE RS TR R,
4.3 G SHE

IREFE P SR (SRS ) BSOS S, 4
Px SEYE y [ ng (ZEMSHEER, W Coyng =1, Z
Cxyng = 0,

4.4 Bt 5 D EHFEINEE KR

TR AL . RS rh A EEkY € {B1, By, v Byix}
MBEz €1{51,52 .52}, Cyans NI AR AR,

Sealpgoipon, UP =507 pepul =32 70
(Cyms X Uluns) 1 Ulns = Zntea Wans Xloga (143) . 1
Fp ARk y BT 2 I9(EIEEL, W b TLE 2 10 ns 380
W, e T AR R TR S AR R .

TEKARA, v=y s, Hpul=yteh
(Cyams X Dy) + D, = Zhey Tnr_y (Cuymg X Re) +HEX Thi_ Coymg .
FREL T DR AE S L R R

TP Bk bty y V] £ TLE K PR VS, O
B HED I AT 912 TLE 2 D M HES I v A
712,

AR, BT RURPCERELE I H o T R R
HETIRACSRAE, 43 B8 BRI T 52 R 5 P P x e,
BCxzns = Cy+xzns.

4.5 AR 5EINEFERNES KR

PHZ R, (2R Ayl € (By, By, .. By

AFx € {Uq, Uy, ... Ux}, Cxyng NP ARIREA S,

SﬁF%ﬁﬁﬂ =y vl vl =y
N ' i S

Lng=1 (cxymg X Dy) s Dy = %1 %0, [Cy.z,ns X Wns
xloga (1+3) | Dy sl Pt Bt MR O
A, B RAEHOUR B y AT EIRA L.

Sy, UPP =30 UB2 | spuB? =3
S (Cxymg X Re) , (KBLIESEE S P 1 R o 10
%48

EFURR Y. P x VSIS SR RO
FEHET U AR 511 s JE3h y R PR R,
HES R A RIS I

AR 25T DAPCRE B R P S TR
BEFOLACKAE, 1 Crmg .

4.6 REMRATTESEERIEHIE
SER ERPIRIG, WWRASKH, HRIETHE LR
TERE RGBSR, SRR AT .

5 FTiES

BRI SRR ATEE T PTKER | (FEAE. &
GAAEITHIR TG MR, RE0S T ATt SR (= s YL
BRIGOL, s T B RIS EHRI SRR A SRR,

MOV AR R — M TR PR AR A R [RIPE AT )
RIS, HA DB NIRRT R &, (EPIZEXS
RZIAAIERLR FI R MR DR . 752 MRl & A IR AR
Ferh, RS T B LA PR AR RIS, @ Bt Ae
Bz EERES R Bk, RubmDE
TRIEE B RO B R P, SRR T X R
EFFIRBATILA, fEPURC AR, SRS R B
TR SRS EHRTHIVIL R &, EEIAE—MIERIRE,
RN — 5 RIS BT TR PURL ok Aok s H S
RRRTEDL, XMRRE RS REE TR i

B RATCENE, EZRET, A EERA
SR T IS H ORISR o PR AR — 5 TACE SRS R T2
EEESHRE, Riftn] e FECRER. XSS
TIEAE—ERRE EISTEE, AN DR 2 EE S
T EHEC

6 it

AR AT RO & EF N AR B A0 S
JET5E, BB E A N R LR A A R
TR SR IR, VIS 4 BHIR R R T —FhE 3o
RTTE ZITERSBEERBEN N, ZRaBEE MR,
SEIL ARG SRR AR, SRE R
S 3Lk
[1] 3GPP. Solutions for NR to support non-terrestrial networks (NTN)

(Release 16)[R]. Technical Report, 2023.

[2]  ZEHRR BRI, R, A SR TE R R s rh TR S EIIR Y
B BURIEE AR I [T] 0E27417,2010,21(8):2037-2049.

[3]  ZESE SR XN 5 Al 5 XA T2 o 4 i P B SR £
R FEANIETE,2024,48(9):50-56.

[4] R, EA S B — B (E RGO N4 =] IR 55 73BT ).
L Fi%it TRL,2016,24(7):90-92.

[5] Tong, M., Wang, X., Li, S., Peng, L.Joint Offloading Decision
and Resource Allocation in Mobile Edge Computing-Enabled
SatelliteTerrestrial Network[J].ymmetry 2022,14,564.

[6] SR BoRES 2L AT R H BB G IS T o8
R BRI R LA )] e F2417,2023,51(12):3483-3495.

13



FEEMFEETIEME - F06% - F 064 - 2025 £ 06 A DOT: https://doi.org/10.12349/iser.v6i6.6022

Research on Bluetooth protocol and application in car

Cheng Peng Ming Ye Bo Sun
Potin (Beijing) Technology Co.,Ltd., Beijing, 100096, China

Abstract

In the context of the global wave of automotive intelligence, in-vehicle wireless communication technology has become the core
support for achieving interconnectivity and intelligent interaction in smart cockpits. Bluetooth technology, with its significant
advantages such as a streamlined structure, low power consumption, and easy deployment, has deeply integrated into the short-
range wireless communication ecosystem in vehicles, becoming a critical bridge for data exchange between in-vehicle devices. This
article comprehensively explores the architecture of Bluetooth systems, protocol layers, in-vehicle applications, and testing, aiming to
provide theoretical foundations and practical guidance for optimizing, upgrading, and innovatively applying Bluetooth technology in
vehicles. It seeks to promote the development of wireless communication technology in smart cockpits towards more efficient, safer,
and smarter directions.

Keywords
Bluetooth; on-board system; protocol architecture
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Thought on the application strategy of intelligent
technology in subway signal system maintenance

Xupeng Wang
Tianjin Zhonghe Intelligent Control Technology Co., Ltd., Tianjin, 300000, China

Abstract

In the new era context, the operation of subways has attracted widespread attention. Maintenance and operation work should be given
top priority and advanced through modern means. Intelligent technology is a product of the new era, demonstrating its value across
various fields and receiving significant attention from all sectors of society. Integrating it with subway signaling system maintenance
can establish a cross-platform operation and maintenance system. When combined with big data architecture technology and
operation management tools, this approach can reduce the workload of staff and improve actual work efficiency. This paper will focus
on the application strategies of intelligent technology in subway signaling system maintenance, summarizing specific solutions based
on types of subway signaling systems and their application values. It also offers practical suggestions for implementation, aiming to
provide reference value.

Keywords
intelligent technology; subway signal system; maintenance; application strategy
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Design and practice of unified service platform for full-text
retrieval

Jianqin Yang
CNOOC Research Institute Co., Ltd., Beijing, 100028, China

Abstract

By expanding the functions of the full-text search service management module, the platform achieves permission management,
monitoring management, and data management; the remote service component is fully functional, comprehensively supporting the
extended application of full-text search services; the full-text search service interface has been optimized to provide standard internal
and external interface services for the service platform. The index data loader adapter function has been extended as a supporting tool
for the full-text search service platform, enabling convenient and rapid storage of application system data into the full-text search
service platform. The file management system has been comprehensively upgraded, achieving a new optimization and upgrade of the
file management system along with the expansion and application of full-text search functions.
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full text retrieval; archival service; service platform
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Thoughts on the Transformation and Upgrading of Forestry
Economy under the Background of Informatization

Aodeng Rong
Big Data Center of Inner Mongolia Autonomous Region, Hohhot, Inner Mongolia, 010090, China

Abstract

Under the sweeping wave of global informatization, the forestry economy is facing profound demands for transformation and
upgrading. Under this background, in-depth research on the transformation and upgrading path of the forestry economy in the context
of informatization is of great practical significance for promoting the modernization process of forestry and achieving sustainable
development of forestry. This article will systematically analyze the impact of informatization on the forestry economy and conduct
in-depth discussions on the strategies for transformation and upgrading. It reveals the internal mechanism by which informatization
promotes the transformation of the forestry economy from the traditional model to the efficient, intelligent and green modern model,
providing theoretical support and practical guidance for the sustainable development of the forestry economy.

Keywords

informatization; Forestry economy; transformation and upgrading
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Intelligent fire protection: Research on innovative
application of Al technology in the field of fire protection

Chuangnan Wu
Luohu District Fire Rescue Brigade, Shenzhen, Guangdong, 518000, China

Abstract

With the rapid advancement of artificial intelligence (Al) technology, its applications across various sectors are expanding. This paper
aims to explore how Al can enhance fire safety efforts, analyzing its use in fire prevention, alarms, and rescue operations, as well as
the challenges and strategies to address these issues, to provide insights for the intelligent development of the fire protection industry.
In terms of fire prevention, Al can leverage computer vision and multi-source [oT sensor data to intelligently identify and predict risks
such as fire lane occupancy and electrical hazards, thereby enhancing proactive prevention capabilities. For fire alarms, by integrating
multi-sensor data and using convolutional neural network models for flame recognition, the false alarm rate can be significantly
reduced to less than 5%, and early fire detection can be achieved. Additionally, dynamic path planning technology is used to optimize
intelligent evacuation guidance, forming a collaborative network of intelligent agents, which greatly improves rescue efficiency and
personnel safety.

Keywords
artificial intelligence; fire work; fire prevention; fire alarm; fire rescue
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Research on the sorting problem of cargo location operations
based on improved bottle sea sheath group algorithm

Zijian Tan
School of Automation, Nanjing University of Science and Technology, Nanjing, Jiangsu, 210094, China

Abstract

This article proposes an improved bottle sea sheath group algorithm to solve the problem of cargo location allocation. Firstly, a single
objective optimization mathematical model is constructed with the goal of minimizing the total transportation distance. Based on the
tunica swarm algorithm, an improved tunica swarm algorithm is proposed. This algorithm uses the best point set method to initialize
the population, making the initial population more evenly distributed in the solution space, and optimizes the population fitness
value through differential evolution algorithm to improve local development ability. Finally, the Cauchy reverse learning strategy
is applied to expand the search range and increase convergence accuracy. Experiments have shown that compared with the tunica
swarm algorithm and other optimization algorithms, the improved tunica swarm algorithm has stronger global search capabilities and
significantly reduces the total transportation distance of the cargo sorting scheme.

Keywords

cargo location operation sorting; bottle sea sheath group algorithm; Collection of highlights; Differential Evolution Algorithm;
Cauchy Reverse Learning
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The Application of Big Data and Precise Marketing
Strategies in Rail Transit Passenger Transport Marketing

Lisi Dong Yingchun Wang
Urumgqi Urban Rail Transit Group Operation Branch, Urumgqi, Xinjiang, 830000, China

Abstract

Against the backdrop of rapid urbanization and intelligent transportation construction, the rail transit passenger transport market has
entered an important stage of digital transformation. The average annual passenger volume is relatively high, with a huge number of
passengers, containing massive travel behavior data. With the increasing demand for personalized and diversified travel by modern
passengers, traditional extensive management methods are no longer able to meet the personalized and diversified travel needs of
modern passengers, and there is an urgent need to use big data for accurate marketing transformation. In this context, exploring the
innovative application of big data in the rail transit passenger transportation market and establishing a refined marketing system based
on big data has significant practical significance for improving operational efficiency and enhancing passenger experience.

Keywords
Rail Transit; Passenger transportation marketing; Big data applications; Accurate marketing
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Design of edge detection for digital images based on
MATLAB

Guanlin Xiao' Ning Qu”

1. Xizang National University of China, Xi’an, Shaanxi, 712000, China
2. School of Artificial Intelligence, Yantai Institute of Technology, Yantai, Shandong, 264000, China

Abstract

Edge detection is a crucial component of digital image processing, playing a vital role in applications such as image target recognition
and medical image analysis. This paper focuses on commonly used edge detection algorithms (Sobel, Prewitt, Canny) and wavelet
transform-based methods. It analyzes the principles of each algorithm, compares their performance in noisy environments, and
summarizes practical selection strategies: The Sobel operator calculates gradients using a 3x3 convolution kernel, the Prewitt operator
employs a similar but simpler weight, while the Canny algorithm combines Gaussian filtering and non-maximum suppression to achieve
more precise edge localization. Finally, an interactive GUI interface is designed using the MATLAB development environment to create
a digital image edge detection system, which implements the edge detection capabilities of these common algorithms.

Keywords
edge detection; digital image; Gaussian noise; wavelet transform; MATLAB.
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Research on the Integration of Intelligent Warehouse Management
System with Hydropower Production Management System

Shen Dai
Yuanda Industrial Technology (Hangzhou) Co., Ltd., Hangzhou, Zhejiang, 310020, China

Abstract

With the continuous development of the hydropower industry and the increasing demand for production efficiency and refined
material management, how to break down data barriers between warehousing and production through informatization means and
achieve efficient material allocation has become a key focus in the industry. This paper centers on the integration of the Warehouse
Management System (WMS) and the Hydropower Production Management System (HPMS), conducting an in-depth analysis of their
synergistic effects in data sharing, material scheduling, and production responsiveness. Practical case studies are used to validate their
effectiveness in optimizing the “last-mile” material distribution challenge. The paper proposes strategies for data sharing and material
scheduling optimization, including dynamic inventory alert mechanisms, intelligent picking and distribution optimization, and batch
expiration management. The study concludes that the deep integration of WMS and HPMS significantly enhances material service
and production capacity in the hydropower industry, effectively addressing the “last-mile” distribution challenge. Future development
directions are also discussed.

Keywords
Intelligent Warehouse Management System; WMS; Hydropower Production Management System; HPMS; System Integration
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Research on the integration and application of 5G wireless
communication and optical communication technology

Yan Lin
Ling Sai (Chengdu) Technology Co., Ltd., Sichuan, Chengdu, 610097, China

Abstract

With the rapid advancement of fifth-generation mobile communication (5G) technology, the integration of wireless and optical
communication technologies has become a key driver for the evolution of modern communication networks. This article
systematically outlines the fundamental concepts, current development status, and broad application prospects of 5G technology in
the wireless communication field. It also delves into the unique advantages of optical communication technology and its essential role
in 5G networks. Furthermore, it explores the technical pathways, typical application scenarios, and various challenges faced during
the integration of 5G wireless and optical communication. Finally, based on current research findings, the article offers forward-
looking suggestions for future development directions, aiming to provide valuable insights for technological innovation and industrial
growth in the communication sector.

Keywords

5G; wireless communication; optical communication; fusion technology; application research
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Maintenance methods and implementation paths of computer
operation and maintenance software for smart power plants
with high reliability

Sicong Liu
Guoneng Xinkong Technology Co., Ltd., Beijing, 100032, China

Abstract

With the acceleration of the construction pace of smart power plants in China, the structure of computer systems is becoming
increasingly complex. Against this background, the professionalization and efficiency of operation and maintenance work have
become an important component to ensure the stable operation of the system. However, at present, smart power plants have frequent
faults due to multiple reasons such as the rapid update of computer software systems and the lack of an emergency response system
for faults, which restricts the production and operation of smart power plants. In this regard, based on the goal of high reliability, this
article proposes reasonable and reliable software maintenance methods and implementation paths for the computer operation and
maintenance of smart power plants in China, in order to promote the operation and maintenance system to move towards intelligence,
standardization and sustainability, thereby achieving the safe, stable and economic operation of smart power plants.

Keywords
Smart power plant; Computer operation and maintenance software; High reliability; Maintenance methods; Implementation Path
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Discussion on high performance mobile application based
on 5G-A dedicated network technology

Xiangrong Chen Biao Xing’
Zhejiang Mobile Communications Group Co., Ltd., Hangzhou, Zhejiang, 310016, China

Abstract

The 5G-Advanced dedicated network technology and 5G-Advanced dedicated network security technology are rapidly advancing
in standardization and practical applications across various industries. This article categorically introduces 5G-Advanced dedicated
network technology, SG-Advanced dedicated network security technology, and the application models of dedicated networks.
It analyzes business needs and technical implementations in three application scenarios: high security, high reliability, and edge
computing. The article provides application solutions based on 5G-Advanced dedicated network technology and 5G-Advanced
dedicated network security technology. High-security level mobile applications for office law enforcement can utilize the
5G-Advanced high-security scenario solution. All-weather, highly reliable mobile law enforcement applications and low-altitude
drone flight control networking can use the 5G-Advanced high-reliability scenario solution. Low-altitude security integrated
perception can apply the 5G-Advanced edge computing scenario solution. Finally, it looks forward to the development prospects of
various application scenarios.

Keywords
5G-A private network technology; 5G-A private network security technology; high security; high reliability; edge computing

£F 56-A EMEARNE ML R AR
BRizE TR
RS AN S R A TRA R, I - R HUN 310016

=

5G-A+ MEARFSG-AH W %A K EEPREHRENPEITELEERDA, AXHENLBTSG-AEMFEK, 5G-AER
ZAEABRFERRAEX, 2G%E. ATERAGTE LAY FTHRITT LEFRFERKEINSH, 2B TEAT5G-A
EMPFARFSG-AEMEABRYOERFTE, GEAFEIANNELELI B RN TARRNSG-AGEAY TR RABETE, &
FAE G TEBHHE D FAE RAS IR TR ASG-AGS TEGF B R BRFE, KT G B — KB 7T A 5 )
SG-AR G AR RRETE, RIGRBTERLGT LA GEEAN T

KA
SG-A¥ R AK; SG-AFMELHA; H%s; HTH; agti

13]% & L AR 524 TR ) B IER AR, T
NS B e e SO/5-5GI6G I M R RS A A
i NN S P R e N
BT, B SGASARAARY Efkbs e, ok WEBSN, Bk, e, e
R TS S IR LA T (R T B s i AN e
2 5G-A EME AR LS
SG-A GIHEATUA A=A, SHIR: AR
e s s m e s (PE30) Bk, AT (430) Mk, HI% A (240
=, MEUERE. FABERA BT e msgss R sehuiam T ARSI % AR
o BATRS IECUHS TR, BE, GETEAR. FERFIDURRL RS R SRR
UEIRER] B (1986-) , B, DEWRTAMA, BA  PIARE, FRRSRLSHE, FU0E PRI
T MESUESL. S EEEA. saA. AT I R LSREREN FURARIOTE, R

R P AR
oA AR PR SIS "

[1EEEN) BrE%E (1979-) , 8B, DEICITUNA, S

47



FEENES5TEMR - $£06%5 - F 061 - 2025 £ 06 A

AT ke
Fl(EE. VIP) FAL(ETR)
UpM | PCF | | NSSF UDM PCF | NSSF UDM PCF | NSSF
. . | |
N T | [ [
LR AMF || SMF || NRF AMF | | SMF | | NRF AMF | | SMF | [ NRF
e UPF UPF
& 581 P
- L ] ({ - ’)
{t N N (« N (te) (t N (te))
KL A @ &
R
*H (RFEEsmE) R (RS
< F 4
e P H &g & &

B 1 5G-A EMZEHRER

2.1 5G-A ERFE AR

5G-A (5G-Advanced ) J& 55 71 (A BB (5 H AR 1) 8
WA, 5G-A LIV 5G M4 PEREREAEY 10 %, [FINREsZ
FRmE— R, BB R, K—ESEHmE Y. 5G/5G-A
FORMRIETCLEN . (L ha PUFIAZ O TH4, 5G-A T IE
RETLM T QOS fRFE, Mk I i . RB ZJHTH
N FESMZ R, TR RN SR SPN A A A
TERLINR FIEE UPF. % DNN MR RECEEROR, B
& 5G-A W& B 22t RN AE IT 2R, SHiR
EIRNE R i o

T 188 D (LRt S 78 T M T R BRI 5525
A QoS 4yd . FHETRIETNRE . RB WRIFTFIRE M ALz
HEARRNLSTFK. 5G-A FR/ QoS (ILAeMME IR, —i
AR SS . ARG . —RRERISS 3 K.

BRI SPN 41N, GBS FFEY) A gk, 18
TR TDM g ) b sE By e s, it DIOK T
SR IR HLIBERL & QoS SLHIY) F R E

TR SA SR A, SRR A3 S
CEEHIERTT, SR ERREDR, THRHRIEAREN S
Al 25 F 58 K153 R IREF A0 DNN.

5G-A B2 RIETCLLMN . Bl iR TE 3GPP xRk
YOS ZS (5 S AT i I e s R i, g T
W TR ReZ2 a=RE 7T . MR b EFHRETT, FINEE A%
BEFREGEY& . MELeEEhe . WA ETEE
EEZELRHEA, THR 5G-A W& St i i)
i,
225G-A EMZEHKAR

5G-A T2 R RRE SRR i 2 e R
2.2.1 #sb— sk

Y A5G IRy, I A 5k, i
22 [ o4 5 12 ( Radio Resource Control, RRC ) {541,
Ko 23 TNL S5 BB RN L MR SR R B L R B T2 A

48

4,
2.2.2 Hsb—Az s W42 H) & W T

FIE 50 M KLE 3GPP kR SDAP, GTP-U 15X
TR I R, AN T EEER NG ETS .
IR T S22 TR, S 5G ML
FH AT A REE AR
2.2.3 s M3z 4) & M sL— UPF

20 D02 i T Do 6 5 33 T D0 76 UPF B W2 B 7 v,
B, MR T AgifaEtE, UPF aJLIAK & H, Sl
AHIEAELSS, PRI FEE 2o e,

2.2.4 UPF — LNS W %

RO IR TR AR 22 288 7T, IRBIN TG . AL,
VM., #REE LU R A, IR SR EM AR E
RS, IRBIRIEEAEEE . AR, LR TS
IR 2 AERRE ST
2.2.5 DN-AAA IR 4%

AJLLEBE DN-AAA ARSSES1E% P III% K], DN-AAA A
IE4 UPF ¥4 5 SMF {54328, SEILA MY 5542 A
TURINE, [ARS LNS RSt #E, SEELE R 5 RIE
DR S TR IR o
22.6 A THEZ PKI 24

5 AFETESE 1 PKI A S0 EE— 2 DBl 5522 4 R
PEthy, EEFHTHG SIM Ry 2cesth i Al tqE
SIS LA . IES RGN . IEBREAHRETIRE, Rt
=Rk BREE S HIESINERSS, A A et
IT 224,

2.3 5G-A T MM AERK

IR ()« FRETEEARIR, B QoS.
DNN. WM&V FEFFE, LS ZERE, e
S EREE | L N R FE I LS R Tk o

AWML (L) . mdisaEs . DEITESRER,
KA UPF A i g, iR SRty HARIE |



BERFSTIEMR - £ 065 - £ 06 H - 2025 F 06 A

TIRMAITR, CHERREEE .. Al a5,

LML (E=) « mgd ik, %, 2ZOoMigEn
TR, Rt BElREE . ERlNg T
K, IKEITH 5G-A AT HIRSER

35G-A EMHEARIFE A
3.1 58&&5G-AHENHA

BEEETAL . B 5G-A ZERS R L REAY,
WEALR . PUETB T EEF RS TINAPIEEESR
FOREE VAN, R 22 MR THE IR ESR, £
GERFET VPN #& S G ES ARSI m i A e
ICEE TR, 5G-A T WHERN 5G-A B W22 axHi R T
Bhnn AR, SENsiE ML e TR R RN .
5G-A T INEARREATE AN R T L maEes, #2t
RO SIEIEL W, SO 5G B sh M4 K E ., 5G-A
LML T ErmmEmZ & EES N, a5 H
JEHER RPN DN-AAA 2535 & RIS PKI 228 S8 SRR
nEshee, [FIR R E 5 E% SIM £ Mifis2BlL CT A1 IT 75
BERAGMNIERSZERY, (REEN 224,
3.2 BA[§ 5G-A =M

B & RS SRR TSSO ER A, DISRIME
BEF . TR S TR ORI, R ERE
EIPERTIERTE N & 22 T N S iy T 58 5G-A Boliigimni
FARRTARIRTT 2

LR fFEEn AR, AILLEE SG-A TR
SCHIA DNN EL e, HFEah2mfe i Frh ki T DNN [ %
DIl RS, SCBRRR A FEEEDR | BRI 5F
BR AR FAAEE AR F DNN FIED A b, RGO AR AR
FHEST2 MY DNN &5 M 45 BE KR ER Tl 25 T 5l . AERRE
SR NS IR E R, SR E A F A R
PBR, s T SRR K

4 A 40 Kk 25 K 2S48 B N2 B = — A fb S5 Bk
SRS R, AILLET 5G-A HERH R, HE—E
5G/5.5G/6G 24T W HTE i 5 SE B (2 bR, 72 IR TE A
L FETEEYIR ALY, S SBEREDIREG €
TS . EHE4 . ZHEmR (&, HE. . Hh%
SHHER, EREML S ZERIRAEIRR A IR R,
TR SEIHIEASEOR , B IR A P R A R
3.3 1%t E 5G-A a=N

WE#E 5G-A FR A 6G Prifijsdt, <& H K, 5G-A
R — R SR S BRI BE 0 R 37 R R IR,

5G-A TMERI B DS BIRIERE A 2D St Hn
Bl c N AP E S

5G-A R FHORE G TEIRBALE], 25E AR
KD S ARIRTE , EEISMIASITET BB (EES
QEFREETS: , SEEIN TE AN ES I | (& | AR 2 4R,
I B T AN R A IBEEIRHRHE, 5G-A ik —1k
BORBEfS e Bk ) B RE AR EEIR B T A 2615 S0
FBE, VS FERB IR TEAAFIE R BRI AN it sk
sk, ZETEEEIESITS AN THE—P . 2
ST AR IR IR A T AR M AR R 025
HE RN, #BRILAN A 5G-A T BRI IARITT 5.

4 BEERE
FiE 5G-A T WMEARFIZE SRR IR HEA R SRS
UEHETE, 25T 5G-A TR AR Z e AREMEE L. &
A SEATIE T RN P s O R 75 S A AR S S MOR Bl T
ey
KK, 5G-A TINERFIDLHF— PR = Wmin s, 78
1530 = N | o B e e G e S B i wa we
R EEEM Y, RS RIEE . SUR. BEITS
BT RN 5. 5G-A AR AT LIN T
ACESS SN, i R RS FOBSS IMNN “—akIN” , HE5E
S INZEREARE D, (it SRS % I [RIE S5 S Mo
Fr, WREIY R NS, SRUE TR 2 eSS
BEIRSS, SHIUE 2SS ARSI L. E LAn, J5{EIN
ez 5. ERERE R, FNREHG RN TR,
NN S AMIEE, fEmeeett:; FEREsRn =T,
B ASMT7 NRE = SRR . VR/AR O A%
Ui EEEETY =T, EIPASURNZI AR SRS, Bk
TARINRZ A, SRR RS . imfEesi2, eaetbiisn
NIAISNN . ESh SG-A H I RIBRERSHE RIMRZS 22055 |
R PA . ERG RS 2 AR R b R Y
Sk
[1] =%, ZE, B, SaeEE il s = E 2 ephr
FOARRFsT (7] APEEITHR, 2025(2):77-82.
[2] XSRS L i 5 T 5G- AT — A B A R B ).
BRI S ER1T,2024,(S1):4-6.
[3] Bk, xEME, MPTEE, FILTSGEM G REAR NS T
R RS ZERFSR (]85 515 B K, 2023(06):65-69.
[4] JEAP ST 5GE W R B B S5 iy 77 SE 09 5% 0], o T i
15,2024,26(1):82-84,172.

49



FEEMFEETIEME - F06% - F 064 - 2025 £ 06 A DOT: https://doi.org/10.12349/iser.v6i6.6034

Application of Computer Vision Technology in Intelligent
Agricultural Machinery

Juan Chen Zhipeng Cao
Qufu City Financial Performance Evaluation Center, Qufu, Shandong, 273100, China

Abstract

As a cornerstone of the national economy, the modernization of agriculture is crucial for food security and the implementation of
rural revitalization strategies. With the rapid advancement of technologies such as artificial intelligence, the Internet of Things, and
big data, intelligent agricultural machinery has emerged as a key approach to overcoming traditional agricultural challenges. In
recent years, to enhance the intelligence of agricultural machinery, an increasing number of machines have adopted computer vision
technology. This paper explores the application of computer vision in intelligent agricultural machinery, focusing on several key

issues and exploring its potential applications.

Keywords
computer vision technology; intelligence; agricultural machinery
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Discussion on the application of wireless transmission
technology in SG communication

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

Abstract

The continuous advancement of information technology has significantly boosted the development of various industries and fields,
as well as greatly improved people’s daily living standards. 5G communication, an advanced mobile communication technology that
evolved from 4G, plays a crucial role in social and economic development and public welfare. Its application scope is expanding,
significantly enhancing the performance of network systems and various information platforms. 5G mobile communication, built
on the foundation of 5G technology, offers significant advantages in improving communication quality. Wireless transmission
technology, which is essential for 5G communication, is key to addressing many 5G application challenges.
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Research on optimization of wireless network coverage
accuracy based on MR location distribution

Chao Tian' Yisheng Lv' Lei Jiang' Yuande Zhu’

1. China Unicom Anhui Branch, Hefei, Anhui, 230031, China
2. Beijing Zhongwang Huatong Design Consulting Co., Ltd., Beijing, 100000, China

Abstract

In today’s rapidly evolving communication technology, users’ expectations for network coverage quality are continuously rising. As
user mobility increases and urban development progresses, the layout and form of urban buildings have significantly changed, making
the wireless signal propagation environment more complex. This study focuses on improving the accuracy of communication network
coverage. To address the limitations of traditional optimization methods, a strategy based on MR location distribution is proposed.
By constructing a model to quantify user distribution characteristics and integrating antenna radiation theory, this approach enables
precise adjustment of coverage directions. Implementation has shown that this solution effectively enhances cell coverage accuracy,
improves network performance and user experience, and provides new insights for network optimization in complex scenarios.
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MR location distribution; coverage accuracy; azimuth optimization; network optimization
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Technical principle, system design and application analysis
of scale, Internet of Things and sensors

Ping Yao
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Abstract

With the rapid advancement of industrial automation and IoT technology, traditional weighbridge systems are facing the need for
upgrades in data collection, transmission efficiency, and intelligent management. This paper focuses on the weighbridge weighing
system, integrating IoT architecture and sensor technology to explore an optimized design solution. By analyzing sensor types, data
transmission protocols, and cloud data processing methods, the feasibility of [oT technology in weighbridge systems is demonstrated.
The research findings indicate that an loT-integrated weighbridge system can significantly enhance weighing accuracy, real-time
performance, and management efficiency, providing technical support for smart logistics and Industry 4.0 scenarios.
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weighbridge; Internet of Things; sensor; wireless transmission; data fusion
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PRI E Bl BRIEHLE], B51E R R I T,
2.1.2 AL F A

SR EAES . #0% NVIDIA Jetson Xavier NX f#4H
S5 Y, TensorRT NN ) LSTM 4%, SZELAEFD 3000 Kk B
RS HUER A, SIEIESARE R TR SO R RE R
id- REa

\hat{x} {klk} =\alpha \hat{x} {k|k-1} + (1-\alpha)z k



BERFSTIEMR - £ 065 - £ 06 H - 2025 F 06 A

HAHENNERT o RIERIEEEE T2 5%
(0<a<l) . SCEGEREH, TE(EMELL -5dB I, 1ZEE I (EmE

EeiEst 18dB, HRGMHIEN RS T.
2.1.3 W 4 f BARAL

PUBGE (S %% LoRa fiib (SX1276 85 ) KA CSS
TR, 7F SF=12 4mfDitscBl 15.2km FHaiE s (=071
), RS ER <1076, NB-IoT 140 (BC95) 1 PSM 1#
A 10 FHLb A Ay, L1705 250kbps il 2 i e 254 ]
EFK.

QoS {REEHLH: it = HiBE IR IR R BHITRS R
JH CoAP over DTLS 1.3 ¥, REEHIEZEIAHE 100%; FHE
FEE MQTT 5.0 SilE/E EALEIE R, Skt B8tk
Kie)n 10 45185%; MR AR H RTP/RTCP 13, Ah4%
THEE H.265 HRAdhS 2 LUE R N 45 50
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Research on the construction method of software task test
scenario model for information equipment

Meichen Wang Zhaowei Xu Ran Yan Kai Zhang

China State Shipbuilding Corporation Limited Comprehensive Technical and Economic Research Institute, Beijing,
100081, China

Abstract

The construction of task test scenarios is a critical component in the testing of information equipment software systems. Traditional
testing methods focus solely on functional points and fail to verify the success of test tasks. This paper introduces a method for
constructing task test scenario models for information equipment software. By analyzing the logical behaviors, timing relationships,
and interface data among task scenarios, this method improves and expands UML basic modeling elements based on UML sequence
diagrams, defining the elements required for constructing task scenario models. It then combines these elements to construct both the
task environment and execution scenario models. Following the task flow, it generates a graphical model of the task test scenario. The
task test scenario model proposed in this paper clearly illustrates the logical behaviors between tasks and, when combined with XML
test case generation technology, significantly enhances the su

Keywords
UML, test scenario model construction, task reliability testing
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Research on precision monitoring and control technology
of intelligent disinfection machine driven by STM32

Ruixing Zhao Zhenkai Xu Jianing Li Zhiyuan Xu
Yantai Nanshan College, Yantai, Shandong, 265700, China

Abstract

As health awareness grows, the importance of intelligent disinfection machines is becoming increasingly evident. This paper details
the development process of an intelligent disinfection machine based on the STM32 microcontroller, covering all aspects from
requirement analysis to design and implementation. The machine integrates advanced technologies, including precise monitoring,
intelligent control, and remote communication, effectively enhancing public health safety. To create a safe, convenient, and energy-
efficient intelligent disinfection device for users, the product uses the STM32 microcontroller as its core processor, which handles
data exchange and processing, supporting the entire operation of the device. Through data analysis, the feasibility and practicality of
the solution are demonstrated, and potential improvements are explored, aiming to provide valuable insights for the advancement of
the intelligent disinfection equipment industry.

Keywords
STM32 sensor, intelligent upper computer
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Design of Intelligent Parking System Based on STM32 and
OpenMV

Qian Luo Tongyu Yan Honghao Ling Yanhui Chen Zhiwei Chen
Meizhou Vocational and Technical College, Meizhou, Guangdong, 514011, China

Abstract

Aiming at the issues of limited urban parking spaces and low efficiency in traditional parking, an intelligent parking system based
on STM32 and OpenMV has been designed. The system comprises an STM32 minimal system, an OpenMV camera module, an
ultrasonic obstacle avoidance module, an infrared tracking module, a motor drive module, an LCD display module, and software.
By integrating data from multiple sensors and using PID algorithms, the system can achieve automatic vertical or side parking in
complex environments. Test results show that the system achieves a 100% success rate for parking into the garage, a good posture
rate of at least 90% for side parking (average time 22.87s), and a good posture rate of at least 95% for vertical parking (average time
18.10s). This provides an effective technical solution to urban parking challenges.

Keywords
intelligent parking; STM32; OpenMV; sensor

EF STM32 1 OpenMV HIEEEAE R SiE 1T
T BRT B Mg REMS
I RN AR AR SRE, A - ) 2R KN 514011

=

At B AT IR T AR 5 18 IR 5 AR G A ARG P, KT T — B2 A TSTM324OpenMVEI H b £ 2%, A% d
STM323% /s 4 %, OpenMVIRAE kA | A8 5 o eI AL S | L0 SMBIEAR S . WALBE Y FE3k . LCD B TRk fo s E 20 %,
Bt SRR BHIERSSPIDA R, FNA LT THELRMAILAsIEE, MNREREW, ZENERTFE100%,
M F AL F LK RIFES90% (FHFEF22.87s) , EHAFLERIFFESSY% (FHFHT18.10s) , A MERRTIFFEMIZ
BT HRERFTE,

ES5 4t
A8 % STM32; OpenMV; 4545

PR L298N HATLIRAN I DL S, LCD1602 TRk S5 51
FEILDREAM: Y, REUEARLEE I 1 frR. STM32F103 &
INRGE BT IR S 55 OpenMV G LAk 1157
CriRRI S EG AP, HC-SRO4 7 75 I 1 H £7 25 U BE e ;
TCRT5000 14 MEZS (71 BT AR ER S ;. L298N AT IXA I
Pt S H NE R P TR AT S TA] ;. LCD1602 s
BAB i B NEREEIRSE R RF iR =BG
HiEma A A Bt (E, FIF PID Bk SHEHEIRZE,
2 RGBT

- B 3 RGfEMEIT
A 5L STM32F103 £/ &2 48 A% Ly, 45FE OpenMV

HEE LR HC-SRO4 BRI, | TORTS000 20 4Ms 31 STM32F103 BU/NREEEHARER
STM32F103 j& & A LT ARM Cortex-M3

NAZI SRR R SR, EAnlik 72MHz, S5% T ADC.
[(EEUE] [ FEeEBsREFOFATEINE (IMB%  USART. SPI. I2C SANAH0, iz T TS W
5. 2023KQNCX238) o ERIATHR AR B Hb NRGERARIES T IS BTk
[EEEA] B# (1991-) , B, DEFNTA, T TR R EL R, F2Eid 3.3V #HJRfa) K. 8MHz Lifeh, &
AR . EEnEECE . SWD B O DN AE R S
LRSI, ARt TS, [Hih@Est GPIO

71

1 5]

i

BB CERR R b, FEAREE AN, A%
AU 20T FRGETAZEE TS A o T 20 S SR AT
i, 55 BRI PRI | R 5 TR 2 Gt IR AR,
AP ITERAL AT R, i T —F AT STM32 A
OpenMV R BEINZE AL, I IRAARE 5 md L &
AR A= PRI

T, BNEHID, MBEREHSRFIIUHAR.



BERFSTEMR - £ 065 - £ 06 H - 2025 F 06 A

HEE PR RRRETD, nITELLEA bR . BREES
UHSENIhRE T B
I YRR I
OpenMV
> g
LCD1602
ETVIN 8-N
> Hé;?g STM32F103
Tk i 55 BNRGE
L298N
™| iz [€
TCRTS5000
> ask ki [

1 R EEENE

3.2 BRANfEHL

ARSI RS OpenMV #5516 . HC-SR04 A
IR TCRTS000 21 SNk 5,
3.2.1 OpenMV &A% Sk HE 3k

OpenMV G KA HLE — 3% A IR AL it 1411
(ETRERELE, 540 ERE ARM Cortex-M7 iz Hl25F1 OV
WA RS, 1) MicroPython sl LA G A7
HANEFEWMEELE, WEgitibhs. s, —4:
FEIRE] . ARA I M A R e 2 SIRARTE, HERK T
UART, SPI., 12C (S HiM, ] HEHER LR BN
1T8%. AR S AP 2EE A NE AT B
3.2.2 HC-SRO04 #2 7 ik i8¢ [ 4 3k

HC-SRO4 7 75 7R e AR J& — il 5t e I8t U S
I ERE RN 2 , i & B 40k Hz B8 A R Bk - Rl |y
AR AR R Z I EEFREE S (AR S = x
IR 2) , ARGUEEYE EE T 5 2~400cm, FEEEZ) 0.3cm.
HARREEE AL e . BEs . SHIREE . Trig k& DI
Echo [R5 [BIZHAY, TR SV, Rl SHdstles s,
(S E AR H RO e B . syl 22
wANERIEZEA 4 N
3.2.3 TCRT5000 2 4|3 A2 3

TCRT5000 £1 4 MEZMEHLE — PR T-20 71 s S R ER B
RGeS, FEMAINE I E RIS AR, Bk S
R 850~940nm LT FM G HRG I TA 52 it 5 22 SR B
BEHAEIRIC. HR OB A SRS R ST T,
firds, BB E SHAAM TS SEE S, a3
SIEEES 3-20mm, TAEHLE 3.3-5V. RS 5 B IHE22
B NI M o
3.3 L298N EE#IKBh1E LR

L298N HL IR AR —FFE T3 H XA ()

SIS, SR ERBEYUPIAES RN, TR
RV 4.5~46V, BLESFRSHHHLR 2A (I&(E 3A) , @
IN1/IN2/IN3/IN4 1245 Sy A RsHIE R4S, Bidd ENA/ENB
PWM (5 S ERRIER . AN B BRI FNEm — A,
AR AT R O S I SRS, BRE SV R, MR
72

FrR R S A AR
3.4 LCD1602 B itk

LCD1602 ‘PoriEH & — 355 T HD44780 #2345 1 7477
RNEEREE, B 16 5 MIbREREO, SCFF 217 16 TR,
EFIFH S x 8 AMERRL, BTk 2C i S5iuz
flgsimfs, TrEHEE SV GIOFER 3.3V) , NE 80 ¥
TAARBETE TR ERIIRE (CGRAM)
4 R EIETT

AL LRSI TRIEA L, BIFE STM32 YNSB(ERLE |
LA EE (OpenMV . #F . £040 ). UL, T
INEWIA . $E RS E RS, H T SME I
B AR EER] OpenMV 1HBIZEAT 9EE. STM32F103
/N R G AR PR ST SRR (BRI TR o s, e
RSN R A TG, TERREREAEE, {3 PID
BE R R R RS ], RIS SRS, 0SS
TS, ik (R TR L. 24 BRSO,
YHOENAZERES, R R G AT A R B A TR s
B A RS A IS B R AS (E 1L, LCD1602 27K
TR T4 R AR S BN AR G 22 A OB S (s B P

ARG

SN Hod R A

v
[

R

Y

| mamzits ||
¥

i e

LBy
Y
1k

AT /4%

| [Erwsionz]

URE L IR/ 15
ST

2 R TIEERFRER

4.1 BIRERER

TCRT5000 214 MEZS S iR b A B LG R% 12, Rt
S BEEUF(E5 45 STM32F 103, 48 PID Bk B 44l ) fls 22,
SIS EEE L298N B LAREN IR0 A2 A 56 ZE RN 1A], Wi
IR TEE; HC-SRO4 A Rz i fih 2 SN MIBE, 2446
B FEREIE S/ NT Sem Bk Badizh, JFRbEL oML
RBIER R
4.2 AR5

OpenMV $E{§ kA SUR RIS R AR B IS 4T,
H LR R RO G, RN Hough B 28350
PEEEAIRRER I T LRI RE, 45 A TSR Teb (2: 1) Jmik




BERFSTIEMR - £ 065 - £ 06 H - 2025 F 06 A

HifEEX I, [RIFh B B B E S E T B RIS =2 b,
KRS IFIERERS ) (e ) « KRBz hfE,
CE BRI RE SECHE T PRGN L2 AR R, TG
8] UART JGZEATAAFR(S B G545 STM32F103 i/ Mzshll 7255
4.3 BIFENE

STMB32F103 /M2l A SRR - AR ITR
W BRI A2 (SRS |, TR
FERERERIE S, Al E A ARSIz I A SR [
FIFH PID HIRHEE LIRS HEfE A, Bl R RFLtiBd
FE I RERATAT S MG RO RIS E S, AR AR 2L iaAn

BEFAZRIE R SR E T (H S

5 REMX 5534

ARG 3 TR, A 6 1 25em*s0cm £ i1,
Forh 3 ABEERIR 3 MUT LT, INEMEEH A DB
5. HUREDARE, BN 16 RESER, HE
ZSTEr, WSEMERE ARSERIATE , SIS Y. i
U B D R R T 1%, Sy BB 1~6 )
AR, GANERHESIR 20 1, 1EFHABFERAL
AR

Fhrd A5 A6

il ZEfir2 413 ? ?
(=) (=) b b
EEmAL e 7 pmmn
any TR any
3 Rk im R I E
K1 BRAENEETHESSITR
21 K el UNE/ € RIT FEWBAE  GEEEE UNERL BRI
1 M5 fr 20 18 0 2 0 90%
2 g 20 19 0 1 0 95%
3 sz 20 18 1 1 0 90%
4 EHAL 20 20 0 0 0 100%
5 EE=AA 20 19 0 1 0 95%
6 FEHAL 20 19 0 1 0 95%
2 B FRERGE T RITTIIRAR T %, BARESE R E.
Gnf—— S0k
g i; [1] ZFHLLFIRE = MR ARSI EREINZE A% 50 T
g 12 IHTIEENE AR, 2024, 14 (07): 81-83+89.

123456 7 8 9 10111213 1415 16 17 18 15 20
PN

Ffirl —— B fi2 —— 3 —— B4 —— B —— BEfrs
4 BREHENER E

MR R T, ASBTRE, NEAERDEN
100%, Hrr, M5 AZESER S RIFHRIRE] 90% DL,
NEESERPSII TR 22.87s; B ELAT A ZESE RS RIFRIK
2] 95% KDL F, AFESERCEEAINTEA 18.10s.

6 41

AIFEE S R AE AR . FLES R AR TG e
HeAR, it T —EET STM32 il OpenMV & BETHZE A
%5, 185 A STM32F103 5/ 248, OpenMV 5 {4 3k &
P, HC-SRO4 7 R . TCRT5000 21 4 MEZMsbe |
L298N HL AL IR AR | LCD1602 T sl e g s i,
FH Keil-MDK £l OpenMV-IDE #k {4:3F- &, SZEH w5k 58 1k
BRI ALAG TS, (£ TR _EARREINE: RS R

[2] EEFE A TSTM32E G NN H a4 A5 I LI PEH 752
7R,2023,(03):38-40.

[3] FBEBREERI, L, % 25 T STM32HICoppeliaSim Eduff) 7]
JA%E RS S 5 ] -1, 2023,31(06):8-11.

[4] B2z AT 2R E ERE WEEENE 2905 50
VRBEHIH,2025,25(01):123-125.

[5] 2,525, 2220 T STM3 2/ ZigBee (7K F= 25tk i e
ORI B P, 2023, 30 (08): 22-26.

[6] FEAPR, 55 AT B R HLIOpenM VI BA H A DIRE/ N
ZE AT, VAR EA1,2023,36(07): 140-141+143.

[71 FHPE AT 5L T TC26410 A BhH4E AGEEAT[I]. TAl I
1, 2024, 37 (03): 159-160+163.

[8] MRZEE, BB, KEH. BaRE RS E I DB
/K,2023,13(04):97-100.

[91 SkZ2H, FUB, w20, S, TSP TAER AN A E A
GEAETHI] T EATLIEE S15, 2023, 31 (06): 168-175.

[10] VT30, 2 b B L T O ZE G 5 88 NE AT IR AR
[T HLHEAR, 2024, (04): 59-62+104.

73



FEEMFEETIEME - F06% - F 064 - 2025 £ 06 A DOT: https://doi.org/10.12349/iser.v6i6.6041

Research on teaching design ofchildren’s programming
courses

Yupeng Wu jiani Wang Yuxin Liu Xinyu Liu Xueping Chai
Nanchang Nomal University, Nanchang, Jiangxi, 330032, China

Abstract

This study focuses on the design of chil dren’s programming courses, using the PBL andADDIE models. It integrates tools like
Scratch to develop engagng teaching resources. Throughliterature review, case studies, and empirical methods, it develops a
systematic course plan and aninterdisciplinary integration model. Practical tests have shown that this approach effectivelyenhances
students’ logical thinking and creativity, providing both theoretical and practical supportfor chil dren’s programming educaton.

Keywords

children’s programming, instuctional design, Scratch, interdisciplinary integrationeducational evaluaton
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Research on the Application and Optimization of Intelligent
Maintenance and Overhaul Technology for Railway Signal
Equipment

Biao Gao Liuyun Geng
Guoneng Huangda Railway Co., Ltd., Dongying, Shandong, 257000, China

Abstract

With the development of railway transportation, intelligent maintenance and repair technology applies [oT, big data, and artificial
intelligence related technologies to the operation and maintenance of railway transportation signal equipment, which is of great
significance for the operation and maintenance of railway transportation signal equipment. This article focuses on the intelligent
maintenance and repair technology of railway signal equipment, and provides a brief analysis of its key technical principles, current
usage status, fault analysis, and optimization of maintenance strategies. The results indicate that intelligent maintenance and repair
technology for railway signal equipment has a positive effect on fault perception and prediction of intelligent maintenance and
repair equipment, but there is still room for improvement in data collection, model application, and other aspects. By improving
and perfecting the technical process of railway signal equipment maintenance, the transformation of railway signal equipment from
passive maintenance to proactive preventive maintenance can be achieved, which plays an important role in maintaining railway
transportation safety and reducing the operation and maintenance costs of railway transportation signal equipment.

Keywords

railway signal equipment; Intelligent maintenance and repair; fault diagnosis
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Applications of computer science technology in network
information transmission and data storage

Pengfei Jin
Jiangyin Xingcheng Special Steel Co., Ltd., Jiangyin, Jiangsu, 214400, China

Abstract

Computer science and technology have profoundly reshaped the capabilities of network information transmission and data storage.
This article focuses on core technologies, analyzing their practical applications in key areas. In network transmission, advancements
in protocol optimization, software-defined networking, content distribution, and security technologies have significantly enhanced
efficiency, flexibility, and reliability. In data storage, new media, compression and deduplication, disaster recovery, and intelligent
management technologies have driven continuous improvements in capacity expansion, cost optimization, and security assurance. By
exploring these integrated applications, the article reveals how technology systematically addresses the core challenges of large-scale
data circulation and long-term preservation, providing a foundational support for building efficient, stable, and secure information
infrastructure.

Keywords
computer science and technology; network information transmission; data storage; applied research
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Improve 5G network efficiency based on dynamic power
sharing technology

Hailiang Zhu' Xiaofeng Cai' Qingyong Cui’ KaiJi' YanQiu Xu’

1. China United Network Communications Co., Ltd. Jiangsu Branch, Nanjing, Jiangsu, 210019, China
2. China United Network Communications Co., Ltd. Wuxi Branch, Wuxi, Jiangsu, 214061, China
3. China United Network Communications Co., Ltd. Nanjing Branch, , Nanjing, Jiangsu, 210019, China

Abstract

This paper addresses the issue of the second carrier coverage shrinking by 1-2dB in 5G network expansion scenarios due to the first
carrier occupying 60% of the device’s power. It proposes a solution based on dynamic power sharing technology. This technology
involves forming power-sharing groups within the RF module channels, ensuring that the number of downlink transmission channels
is the same, the shared power amplifiers, time slot ratios, and subcarrier intervals are consistent, to achieve real-time dynamic power
allocation among multiple carriers. When a carrier is fully loaded and data needs to be scheduled, it can instantly borrow power from
idle carriers in the same group, thus overcoming the limitations of static power configuration. This technology enhances network
performance and conserves resources while maintaining the total hardware power, making it particularly valuable for high-traffic
hotspot areas.

Keywords
power sharing; multi-carrier; gain
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Research on Running Speed Sensing Method for Treadmill
Based on LiDAR

Zhuo Liu Jiwang Zhang
Guangzhou Zhuoyuan Virtual Reality Technology Co., Ltd., Guangzhou, Guangdong, 511450, China

Abstrack

With the growing demand for sports health monitoring, traditional treadmills rely on preset speeds to drive users in passive motion,
which is difficult to adapt to the real movement rhythm of the human body. This paper proposes a running speed sensing method for
treadmills based on LiDAR (Light Detection and Ranging), which realizes an active adaptive motion mode by capturing the dynamic
foot movements in real time and using the foot speed to control the operation of the treadmill belt. A multi-step smoothing statistical
strategy is introduced to optimize the speed calculation model for the problem of single-step speed fluctuation. Experimental results
show that this method can accurately respond to changes in human movement speed, effectively improving exercise comfort and
immersion, especially for virtual reality (VR) sports experience devices. It provides an innovative solution for intelligent fitness
scenarios.

Keywords
LiDAR; Speed Sensing; Active Adaptive Control; Treadmill
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Body rotation detection control method for VR headset
controller perception

Jiwang Zhang
Guangzhou Zhuoyuan Virtual Reality Technology Co., Ltd., Guangzhou, Guangdong, 511450, China

Abstract

To enable the virtual characters in theVRspace to accurately and promptly respond to the body rotation movements of the dynamic
platform users, it is proposed to analyze and calculate the data ofVRheadsets and handles, obtain the movement information of the
users in real time and detect and recognize the body rotation movements, improve the detection accuracy and real-time performance,
and provide a more natural and smoothVRdynamic experience. Compared with the methods based on sensors or markers, this method
has obvious advantages, such as no additional learning cost and reduced system complexity. Experiments have proved that this
rotation control code can flexibly and stably respond to the user’s body rotation movements.

Keywords
VR, Body turning, Motion perception; HMD
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Opportunities and planning for the construction of urban
rail transit master data management platform

Jiajia Zhao
Kunming Metro Resources Management Co., Ltd., Kunming, Yunnan, 650051, China

Abstract

This paper focuses on the informatization planning and construction of urban rail transit, delving into the opportunities for building
a master data management platform. By addressing the challenges of data silos and inconsistent standards in urban rail transit
informatization, and considering the industry’s needs for digital transformation, cross-system collaboration, and data governance, the
paper argues for the necessity and urgency of constructing a master data management platform. It aims to provide theoretical insights
and practical guidance for the high-quality development of urban rail transit informatization. Additionally, it provides a detailed
analysis of how relevant technical support, policy environment, and industry trends can assist in the platform’s construction, aiming
to comprehensively highlight the significance and future prospects of the master data management platform.

Keywords

urban rail transit; information planning; master data management platform; construction opportunity
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Research on anomaly behavior recognition and security
control technology of industrial sensitive data driven by
artificial intelligence

Huiming Wu Huasong Jin
Fujian Zhongxin Network Security Information Technology Co., Ltd., Fuzhou, Fujian, 350011, China

Abstract

With the rapid development of the industrial internet, industrial data is experiencing explosive growth. Industrial sensitive data, a core
asset for enterprises, includes critical information such as product design blueprints, production process parameters, and customer
information, which are essential for the survival and development of enterprises. However, the increasing complexity of the industrial
environment and the evolving methods of cyber attacks pose unprecedented security challenges to industrial sensitive data. Artificial
intelligence (Al) technology, with its robust capabilities in data analysis, pattern recognition, and intelligent decision-making, offers
new solutions for protecting industrial sensitive data. By learning from large volumes of behavioral data within industrial systems,
Al can establish normal behavior models, accurately identify abnormal behaviors, and provide real-time protection for sensitive data.
Therefore, it is crucial to conduct in-depth research on Al-driven technologies for identifying abnormal behaviors and managing
security risks associated with industrial sensitive data.

Keywords
artificial intelligence; industrial sensitive data; abnormal behavior identification; security management technology
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