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Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
all-in-one platform that offers solutions to every publishing process that a

scholar needs to go through in order to show their latest finding to the world.
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Design of Municipal Road Water Supply and Drainage under the Concept of Sponge City

WU Hao
Xinjiang Huacheng Survey, Design and Research Co., Ltd., Yining, Xinjiang, 835000, China

Abstract: The concept of sponge city was born in the 1990s and quickly promoted globally, especially in China's environmental
protection and sustainable development strategy, which has been widely applied. In the face of the dual challenges of water shortage
and sudden rainstorm, Xinjiang and other arid areas are particularly in urgent need of effective solutions. By introducing low impact
development, rainwater harvesting, green infrastructure and other technologies, the sponge city concept not only optimizes the
utilization of water resources, but also enhances the ecological resilience and adaptability of cities, becoming a key measure to address

urban water management issues.

Keywords: sponge city concept; municipal roads; water supply and drainage design
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Optimization of Landscape Engineering Design Process Driven by BIM Technology
—Taking the Bentley application in Leopard Bay Station Pocket Park as an Example

XU Wenjun
WISDRI City Construction Engineering & Research Incorporation Ltd., Wuhan, Hubei, 430070, China

Abstract: This article focuses on the technical advantages of Bentley software in the design phase, and systematically analyzes the
optimization path of BIM technology for landscape engineering design process. By deconstructing the shortcomings of traditional
design patterns in 3D spatial expression, terrain simulation, and multi-disciplinary collaboration, and combining Bentley platform's
parametric toolchain and dynamic simulation capabilities, an optimization framework of "3D forward design-intelligent analysis-visual
verification" is proposed. This article takes the Baoxie Station Pocket Park project as the research object and systematically explores
the innovative application of BIM technology in landscape engineering design. By constructing a "3D collaborative design-parametric
modeling-visual verification" technology system, key technical challenges such as micro terrain shaping, ecological sponge facility
design, and low maintenance plant configuration will be addressed.

Keywords: BIM technology; pocket park; sponge city; parametric design; landscape works
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Research on the Density Allocation Strategy of Trees and Shrubs Planting in Urban Green
Space Landscape Improvement Project

FENG Fei
Wuhan Weilin Ecological Engineering Co., Ltd., Wuhan, Hubei, 430023, China

Abstract: As an important component of urban ecological environment, the optimization of urban green space landscape plays a
significant role in improving the quality of urban environment and residents' living standards. The article focuses on the role and
strategies of tree and shrub planting density in enhancing the landscape function of urban green spaces. Through field measurements,
mathematical statistics, theoretical analysis, and other methods, the reasonable allocation of tree and shrub planting density in urban
green spaces is explored. Research has shown that the planting density of trees and shrubs has a significant impact on the landscape
function of green spaces, especially on ecology, aesthetics, and historical and cultural value. Reasonably adjusting planting density in
green space design can optimize the urban environment, enhance the aesthetic quality of green space landscape, and ensure its
ecological value. The planting density configuration of trees and shrubs not only needs to consider their relationship with natural
environmental factors such as soil and light, but also needs to be comprehensively considered based on the biological characteristics and
functionality of trees and shrubs. In addition, the study also found that the application effect of the planting density allocation strategy of
trees and shrubs varies in different types of urban green spaces. Therefore, in practical operation, flexible allocation and management
should be carried out according to the type of green space. This study provides theoretical basis and practical guidance for the rational
allocation of planting density of trees and shrubs in urban green spaces, as well as strategies for improving green landscape.

Keywords: urban green space landscape; planting density of trees and shrubs; natural environmental factors; biological characteristics;
greenbelt type
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Operation and Optimization Strategies for the Electromechanical System of Highways

YAO Zewei
Guangxi Communications Investment Group Wuzhou Expressway Operation Co., Ltd., Wuzhou, Guangxi, 543000, China

Abstract: With the continuous development of the global economy and the acceleration of urbanization, transportation infrastructure,
especially highways, has become one of the important pillars of national economic development. The electromechanical system of
highways plays a crucial role in ensuring smooth traffic, ensuring driving safety, and optimizing traffic management. This system
involves multiple fields, including fee management, monitoring facilities, lighting equipment, and information transmission systems.
With the rapid development of technology and the advancement of informatization, the technical complexity of electromechanical
systems continues to increase, which not only improves traffic efficiency, but also brings unprecedented challenges to operation and
maintenance management. The complex types of equipment and highly integrated systems increase the difficulty of operation and
maintenance management. In order to ensure the normal operation of equipment, reduce the occurrence of failures, and improve
operation and maintenance efficiency, more effective management methods are urgently needed. Especially with the introduction of
intelligent and automated technologies, a new solution path has been provided to improve operational efficiency. This article will focus
on the current operation and maintenance status of highway electromechanical systems, analyze the main problems that exist, and
propose a series of optimization strategies based on advanced technological means, aiming to provide reference and support for the
construction of future intelligent transportation systems.

Keywords: highway; mechanical and electrical systems; operation and maintenance management; intelligentization; whole life cycle
management
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Seepage Characteristics and Stability Analysis of Roadbed Slopes under Rainfall

HUO Shiyuan
Beijing Texida Transportation Facilities Consultants Co., Ltd., Beijing, 100000, China

Abstract: Under the action of rainfall, the influence of permeability on the stability of roadbed slopes cannot be ignored. The rainfall
penetrates deep into the soil, causing fluctuations in soil pore water pressure. Studying the interaction between seepage activity during
rainfall and slope stability, this study reveals the key role of seepage changes in slope stability. With the help of numerical simulations
and experimental data, these key indicators — the intensity and duration of rainfall, as well as soil properties, which have a decisive
impact on slope stability. These factors have a decisive impact on slope planning and safety evaluation.

Keywords: rainfall effect; roadbed slopes; seepage characteristics; stability analysis; numerical simulation
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Exploration and Research on Highway Route Design Method and Practice Based on Green Concept

LIU Zhen
Shandong Provincial Communications Planning and Design Institute Group Co., Ltd., Ji’nan, Shandong, 250031, China

Abstract: In the context of sustainable development, green concepts have gradually become an important guiding ideology for
highway route design. By systematically analyzing the core principles of green transportation, integrating factors such as ecological
protection, resource conservation, and environmental friendliness, a route design method that balances engineering benefits and
ecological balance is constructed. Introducing green strategies in route selection, route optimization, and construction control not only
effectively reduces ecological damage, but also enhances the overall sustainability of the road system. Combining typical engineering
cases, explore the practical application path of green design concepts, and promote the green transformation and high-quality

development of highway engineering.

Keywords: green concept; highway route design; ecological protection; sustainable development; engineering practice
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Exploration on the Application of Highway Maintenance Management in the Era of Big Data

GUO Tao
Shanxi Provincial Transportation New Technology Development Co., Ltd., Taiyuan, Shanxi, 030012, China

Abstract: Big data technology drives the transformation of highway maintenance management towards intelligent decision-making
paradigm, with the core of realizing the value transformation of infrastructure lifecycle data. The article systematically analyzes core
contradictions such as institutional lag, technological bottlenecks, and talent gaps, innovatively constructs a data governance framework
and intelligent decision-making model, and proposes a collaborative evolution path covering perception layer optimization, analysis layer
upgrading, and execution layer reengineering. The research results promote the evolution of maintenance models towards preventive and
adaptive directions, providing methodological guidance for the construction of new transportation infrastructure.

Keywords: big data; highway maintenance; information management; technical application
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Exploration on the Application of Building Information Modeling in Bridge Engineering
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2. Chongging Highway Data Service Center, Chongging, 400074, China

Abstract: Bridges are an important part of infrastructure, and the amount of information involved in their design, construction, and
operation is considerable, with a wide range of specialties. Traditional engineering models often suffer from pain points such as
"asymmetric information among multiple specialties, low collaboration efficiency, difficult risk control, and lack of full lifecycle
management"”. Building information modeling technology utilizes digital 3D models to integrate geometric information, physical
attribute related information, construction logic, and operation and maintenance data, thereby constructing a "digital twin" of bridge
engineering, achieving seamless information transmission and multi-dimensional collaborative effects in all stages of planning, design,
construction, and operation. BIM is a data-driven full lifecycle management platform that is currently bringing profound digital
changes to the bridge industry. Introducing it into the bridge industry is of great significance for improving the quality of engineering

and management efficiency, which cannot be ignored.
Keywords: building information model; bridge; application
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Research on Security Protection Technology and Attack Prevention Mechanism of Electric
Power Information Network
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Abstract: With the development of intelligence and informatization in the power system, the power information network is facing
increasingly complex security threats. The article studies the security protection technology and attack prevention mechanism of power
information network, analyzes the common security threats and attack methods of power information network, and explores the
theoretical basis and implementation methods of protection technology. By evaluating existing security measures, a new anti attack
strategy targeting the characteristics of the power information network has been proposed, aiming to enhance the security and stability
of the power information network. This study provides useful theoretical support and technical guidance for the research and practice

of power information network security protection technology.
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The Integration of 6G Satellite Communication and Ground Mobile Networks: Future
Prospects and Challenges
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Abstract: With the rapid development of communication technology, the integration of 6G satellite communication and ground mobile
networks has become an important trend in the future communication field. The article first introduces the concepts, characteristics,
and technologies of 6G satellite communication and ground mobile networks, then analyzes the necessity and advantages of their

integration, and finally explores the potential challenges and future development directions in the integration process.
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Application of Fiber Optic Network Transmission Technology in Broadcasting and Television
Networks

YANG Suling
Dengkou County Branch of Inner Mongolia Guangdian Network Co.,Ltd., Bayannur, Inner Mongolia, 015200, China

Abstract: With the continuous optimization of information technology, radio and television networks are in a stage of transformation
from traditional analog signals to digitalization, networking, and intelligence. In this transformation stage, fiber optic network
transmission technology has become a key foundation for broadcasting and television signal transmission due to its advantages of high
transmission rate, large bandwidth capacity, strong anti-interference ability, and long transmission distance. By analyzing the basic
principles and characteristics of fiber optic network transmission technology, this paper examines its practical application status in
broadcasting and television network systems, including the technical advantages presented in front-end acquisition, signal transmission,
program broadcasting, and other aspects. The current network construction process still faces issues such as bandwidth bottlenecks,
significant regional coverage differences, and outdated network architecture. In the face of these thorny challenges, strategies have
been formulated to improve the fiber optic network structure, introduce leading transmission equipment, strengthen network security
guarantee mechanisms, and enhance operation and maintenance levels, with the goal of improving the overall transmission efficiency
and service level of broadcasting and television networks, providing technical support for their sustainable development.

Keywords: fiber optic transmission technology; broadcasting and television networks; network optimization; digital signal; broadband
applications
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Brief Analysis of Concrete Raw Material Testing Technology in Construction
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Abstract: This article systematically explores the core points of concrete raw material testing technology in construction, starting from
the testing methods of key materials such as cement, fly ash, water, aggregates, and additives. Combined with the latest industry
technical standards and engineering practice cases, it analyzes the important role of testing technology in quality assurance,
environmental protection, and sustainable development. By discussing key aspects such as instrument configuration, personnel training,
and quality control system, feasible quality control strategies are proposed to provide theoretical support for improving the quality of

construction projects.
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Research on the Construction Technology of Prefabricated Bearing Platforms for Urban
Elevated Expressways

FAN Xiaojun
Shanghai Construction No. 5 Construction Group Co., Ltd., Shanghai, 200063, China

Abstract: With the increasingly urgent demand for promoting green and low-carbon buildings in the country, the construction industry
must break through the bottleneck of prefabricated assembly as soon as possible. At present, in the field of urban elevated expressway
construction, an overall assembly rate of over 90% has become routine, but there is very little research and application of prefabricated
bearing platforms. The article combines engineering examples to study the prefabricated construction of pilot bearing platforms, and
forms a technical scheme for assembling prefabricated bearing platforms. It analyzes the problems and difficulties encountered,
providing ideas and methods for the design and construction of prefabricated bearing platforms, and has certain reference significance

for similar engineering projects in the future.

Keywords: urban elevated expressway; assemble prefabricated bearing platforms; prefabricated assembly 2.0
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Research on the Informationization Construction of Construction Engineering Management in

the Information Age

LIU Yue
Xinjiang Jiantong Engineering Management Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: The construction of information technology in construction project management is driving the industry to transform towards
a data-driven paradigm. By connecting the entire lifecycle information chain and reconstructing resource allocation and risk control
mechanisms, it has become a key engine for cultivating new quality productivity in the construction industry. This study reveals that
Chinese informatization process is facing three bottlenecks: cognitive biases, regional development gaps, and weak technological
ecology. The existing management system is difficult to adapt to the deep application needs of BIM, regional technological differences
hinder the free flow of market factors, and the dependence on core software and lack of standards restrict the release of innovation
efficiency. Propose a targeted solution of platform integration, systematic upgrading, and data-driven empowerment, construct a
multi-level linkage management matrix of “strategy-execution-operation”, develop an intelligent algorithm platform adapted to local
engineering scenarios, and establish a decision optimization system based on knowledge graph. Through the coordinated promotion of
technological innovation and institutional change, a replicable digital transformation path is formed, providing methodological support
for solving the fragmented development dilemma of the industry, activating the multiplier effect of data elements, and helping the
construction industry complete the kinetic energy transformation from scale expansion to value creation.

Keywords: information age; construction engineering; engineering management; informatization construction
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Research on Construction Project Management and Construction Quality Control Measures

FU Guoging
Shandong Branch of Zhejiang Zhongtuo Human Resources Co., Ltd., Ji’nan, Shandong, 250132, China

Abstract: With the continuous acceleration of urbanization in China, the construction industry is showing a vigorous development
trend. The number of construction projects is increasing day by day, and the scale of projects is also constantly expanding. In this
situation, the importance of construction project management and construction quality control has become increasingly prominent, and
has become a key measure to ensure the smooth progress of the project and maintain building safety. Effective management can
prevent and control engineering risks at the source, thereby improving the accuracy and safety of construction. A systematic
exploration is conducted on the necessity, influencing factors, and specific management strategies of construction project management and
construction quality control, with the aim of providing scientific basis and practical reference for improving the quality of construction
projects, and promoting the industry to achieve a healthy and sustainable development state. By utilizing various means such as
institutional construction, material and equipment management, safety and progress control, and quality monitoring throughout the entire
process, the overall management level and construction quality of construction projects can be effectively improved, promoting sustainable
development of construction projects and ultimately driving the construction industry towards innovation and progress.

Keywords: construction project management; construction quality; control strategy
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Research on the Application of Intelligent Dimming Control System in Energy-saving

Operation of LED Street Lights

JIANG Jinghua
Wuzhou Street Lamp Management Office, Wuzhou, Guangxi, 543000, China

Abstract: With the accelerating process of urbanization, the electricity consumption of road lighting continues to rise. Traditional
lighting systems, due to their high energy consumption and low management efficiency, are no longer able to meet the dual demands
of energy conservation, emission reduction, and smart city construction. LED street lights are widely used in urban lighting due to their
high efficiency and long lifespan, and the intelligent dimming control system further enhances their energy-saving potential. This
article takes LED street lights as the research object, explores the energy-saving effectiveness and management advantages of
intelligent dimming control systems in actual lighting operation, examines the problems currently faced by the system in application,
and then provides appropriate optimization strategies. Based on case analysis and data comparison, the significant achievements of
intelligent dimming technology in promoting the efficiency of street lamp operation, reducing energy consumption, and extending

equipment life have been verified, providing theoretical reference and practical path for the development of urban smart lighting.
Keywords: LED street lights; intelligent dimming; energy-saving control; smart lighting; urban lighting management
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Research on Equipment Management Based on SSM
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Abstract: With the continuous expansion of the development scale of various units, the difficulty of internal equipment management
within units is also increasing, and various units are paying more and more attention to equipment management and maintenance work.
By implementing information management of equipment, the accuracy and real-time nature of equipment information can be
effectively improved, achieving refined management of the entire lifecycle of equipment and clarifying the ownership and
responsibility of the equipment. At the same time, the challenges faced in the process of information construction, such as technical
difficulties and mismatched personnel quality, were analyzed. In order to improve the efficiency of device management and save
maintenance costs, this article mainly studies device management based on the SSM (Spring+SpringMVC+MyBatis) framework. By
using JAVA programming language to achieve rapid input of necessary information related to devices, the flexibility and efficiency of

device management are improved, and the cost optimization of device management is achieved.
Keywords: SSM framework; equipment management; JAVA programming
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Exploration on the Application of Data Encryption Technology in Computer Network
Information Security

WANG Zaixing, WANG Dongfeng, LI Zhi, WANG Zhe, LUO Yonghui
Baoshan Integrated Media Center, Baoshan, Yunnan, 678000, China

Abstract: With the rapid development of information technology, computer networks have become an important platform for
information exchange in modern society, and their information security issues have also received increasing attention. It is particularly
important to study the effectiveness of data encryption technology as an effective means of protecting information security when
applied to computer network information security. This study first introduces the main threats faced by computer network information
security and the basic principles of data encryption technology. Then, by comparing and analyzing the application and effects of
different data encryption algorithms (such as symmetric encryption, asymmetric encryption, and hash functions) in computer networks,
the Advanced Encryption Standard (AES) and Secure Hash Algorithm (SHA) are finally selected as the research objects. The
experimental results show that by properly configuring and using these encryption techniques, the confidentiality, integrity, and
availability of network information can be significantly improved. In addition, this study also explores the challenges of data
encryption technology in practical applications, such as key management and performance issues, providing reference and inspiration
for research and practice in the field of information security. The results of this study indicate that data encryption is an effective way
to maintain computer network information security.

Keywords: data encryption technology; computer network information security; encryption algorithm; key management;
confidentiality of information
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Research on Active Defense Mechanism of Mobile Communication Network Security
Combining Edge Computing and Artificial Intelligence

CHEN Jing
Chinese PLA 93462 Troops, Beijing, 100142, China

Abstract: With the rapid popularization of 5G network and Internet of Things technology, mobile communication networks are facing
new security threats such as data breaches and DDoS attacks. This study aims to construct a multi-level security protection system based
on the theory of deep defense. By integrating software defined boundary (SDP) technology, dynamic trust evaluation models, and
intelligent anomaly detection algorithms, the accuracy of attack recognition can be improved to 98.7% in a simulation environment, and
the end-to-end encryption latency can be reduced to within 5ms. The experiment proves that the system can effectively deal with new
attack methods in the mobile network environment, providing theoretical support for the network security architecture in the 6G era.

Keywords: edge computing security; artificial intelligence intrusion detection; dynamic trust assessment; zero trust architecture; 5G

network protection; Internet of Things terminal authentication
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SERTIRBIEE AP i . A NET, £1%) 56 NSA AN
B, KRR EAP-AKA’ IIEPMY, 7€ UTCC R NERY
PRRT] IR R A (PUR), {8 SIM R XA AIE I 70 B Bk
Be ST 76% (3GPP TS 33.501). MNREIE BoR, %5
FACEEW XIS T MG 4 R E M) 2R IA F] 94%, AIE
I SEFL SEE 18ms B N .

1.3 [ ERFP

NAEB T RETEELEM TRSISLERE. 2
R ZIE R G54 I [ B OTP. A=W F IR 91 5 3% £ 48 40
HiR, IR S SR S XU B 38 S A A IE 5 T
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{E K 7 B e i Sh R AR E 0. 3% (FIDO Alliance,
2022), FREE XS PEAERIRL (CRAM) Tl 50 4Esh A5 AT45
br, EREBEEMERE . AT N ESE S, R S 1A &
VRS M R 2 SBE R . BIIFRS R4 (THS) 3
TIRFEFR ZE M A, B0 150+ PSR AE AL 2 2 4
Vo5, bR A R H A SEZE S 2. 7 A, SZBRE
b % RGES TSI 98. 4% 0day TR B2
R RIAL S 1DS FAAIL 68% (MITRE ATT&CK PEAHHRE ).

2 HEKAR

2.1 BEMERE

(D) 2By : BT RMERATHAEE (TEE) RIEFE%
GERG)

AEHATIREE (TEE) @i 4 b B AL 0 Ab B 2%
SRR AST 2 A X 45, SEIRRE A 2 22 4 A Bl 1) 56 R A5 T e
838 o %7 R 2 BAE BRSNS B [
HAES B BIVE 0 51 AL 7 A T R 2 A A% 56,
PRI 2 4 A B 2 o OB AIEAE T4 (5 AT B AL A
T CPU 2 &t b FE 3%, (5 B AL B0 L 72 S 32 HRME R G2
TR T, L BIEE R, S5&45 UBF] %48 5
bk, 3T TEE B977 S nT HAH 99, 7o M A 2, 8 Zhif
V) 22 P I 7E £ 3ms PN o S I A 1 0 4 5| R SE I sh A%
ISR, A R B8 2 B R, s By S
SM4/AES-256 SR #r, I& N A F L A& H I H TR

(2) fE#yaes:: B2 IPSEC/SSL MUBHMSAR ¥ %
INTRB

IPSec 5 SSL/TLS Hhist B b [F38 E A i T 4% )2 5
N 2 SR N @I, T RSLARA AR B A R . TPSec
7 0ST 58 = 2@ R U, KA TKEv2 Pri SLBLs)
AR, H AES-GOM-256 hN25 &k 5 SHA-384 T2
PRSI, AR5 e (A N My o SSL/TLS A% 6 2 S ite it
By e, @ AR BUGENUE R S 0], S
0CSP SEHJIE 5 IR AZ A BT O i FE1E . XUHMSCR F 25 57
Nz B E, R E Ol 2 % H RIS, 55—
EAR AT HERREAS 2 4. MNRRIH, 12 28R A A AL i A2
WHTHD 62% fEREFIHHEN FETHAAMETH
£ (XMSS+LWE) Szl Hr S S 1t e 28 M o

(3) TBFBIY: o B AR R AT 2 55 K I

BT SDN ZEAA I3 BRI K it S A S L P 265 7 2 1)
JRFALE s, @it sh A S 5| S 2 i it & AT
EREN . KRG =26 miZETEES
TN SRRSO IR RO R E R T P4 AR
Fr SEBRD N 5 s $AT ETE R e K562 eBPF i
JEAS 58 B T AL B . SeBR QT A IR R A E Sk,
MR BRI B B o BORLEE, 76 10Gbps Frit & R
RFF<15u s WM DCHCSEIR o SERETY 5 18] % BGP-SEC
I FEZE RSN S, ME L OB AR RS, SLa0iE ae f
P 95%HIRE BB B, AR IR R AL G T R 42%.

2.2 E&EMERE

(1) ¥EF24: LE Secure Connections W5

62

[5 fth 28 in 2%

W F 5. 3 FrrfESI A LE Secure Connections WK
F Elliptic Curve Diffie—Hellman (ECDH) ZF4HAS#eHL
il CKEEC X IR I 22 A28 B 4 A & NIST SP 800-56A Rev3
Frift o AHER T4% 40 LE Legacy Pairing, #ithistidid P-256
A [0 o 2% S B0 A 5 A AR B, 25 A ABS-COM & 5
HMAC-SHA256 SEBME R, A R sh g 5 S A\ Bt .
RGN E % SM2/SM3 HIEEA:, TELRFF IMbps ALHIEE T
PEREFEPRAK 23%. LEMNTERR, F RE R IR FE T
TFZE 27 128 #E B, [N SCREpUE T8N Edwards #hZE
BETTE, NEE TR EHEERE AR,

(2) WLAN [547: 37 WPA3 AIE 54k N2 B R4t

WPA3-Enterprise 192 f iRzl Dragonfly %4H38
Bl (SAE) SEHUHT IR REE, RH] CNSA Suite Jas E1F
W R BUN 2% AR o BhAS R H 5] NI ] 29 3 4 hit
(TCT), 4 300 FPHE T PMK ZE4HEM, 454 802. IX ¥ EIA
UEHEZERH T TG B RE . TR RS (WIPS) 8 24k
FERTI G4 ST HTEEAR A AP (5 SR, 47 s
WS s, R e AR = fE £ 1. 5m Y.
SEMEAR R I, BEA B R PP KRACK Mk R 54 &
0.03%, X Evil Twin B FRBIHERZRIE 99. 2%.

(3) Feahi N: SIM RHE RN A AE (EAP-AKA” )

3GPP TS 33.402 5& X (] EAP-AKA’ FHifE UMTS AKA
FEfih b 38 5 2 EH YR A BR 2, SR SHA-256 #46t SHA-1 &k
AR FE SR RS OBk AR5 P44 )
FH P48 R0% AUTN 4, 3045 SIM R IEIT Milenge HiLG
TEMIZR A2 S5 R [B] RES S o B0k 5 R 5 NS E 45
ML, 4 CK/IK ¥ & 256 fifghn QCT 5482, piik
LTE/5G ML B HE At . SChEBIRR, 2l
PRl U R 232 TF 22 98. 7%, WIIFI ZERLL 48 EAP-SIM
A1 31ms, SZEF 56 MZY) 75 RIZ R FAEY JE .

2.3 AR

(D ZHENEGHIUE RS

% ARG A F I YRR R A SR S AT
QAR E = EAER R . TR HR F G HOTP
I, AR A BN A A R 5 NTP IR AR RFF 1 s 2R |A]
[F 25 . AR )2 8 i 2 6 A Al A 5] R e 80 ik
(FVR=0. 001%) 3D [#IH 5] (FRR=0. 003%) F17E SURHIE
(EER=1. 2%), >RFIBLHSE ) SEIUBAR 0T . & TR8UR
£ 200+ 1S4, 385 GAN A= Bt 1 0 48 S A AR DL B ol
LI, = In IR E X RS 107-7 &4, NE
TS FEFERS <<850ms, SCRFICEREIELE & 43810 .

(2) FAFATLZEM T I RFSE X PPl (CRAMD

CRAM 70 35—~ DL v S0y HE BEAE 200 78 5h (5 AR VA 1A
%, SERAMTRE AT R ARSI LT XE 135
AR AERT « BB R FH AU LSTM 4145 9 48 kb B ) 7 54,
SRV IR I RPAEG R 0 s W P 5 R M ST B SV
10Hz o SR 5] BE S is F 0 LML MG S IE 1) 25 TH &
IR B SR, X m R STt v s ZPHIWT . 58 Hds
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SETR, AR A A U A T 83%, iR A IR
0. %A R, KU PEALLERAK T Sms.
(3) AL IXBNI B FAE &40 (THS)

THS R FE 2 AEAHAR, B Ab i i 2
i HAE . =855 23 SRR . %051 3K EIvh &
Z% (GNND R Xt iR s, J8 3 i) 23 SC B2 A 131 APT
Wik . $RAFHRHUZiE2 H Transformer ZEF40E 200+%7
oL A S L e S a1 (YA 7 N e R 88 2 4 ) A
F BN BRI B IR FE oAb S ) AR, B e 3 47 adk
ATIRTRERN o A P= PR TR B, 2R GoK -1 250 ) et
[ (MTTD) 442 4.2 73%h, X 0day e (i Pl #E R 2
15 79. 6%, ARFEAE S STEM FFAIK 68%.

3 REYRITEHE N

3.1 BYUEITHEREIT

PP I 2 R IR R &R, AL Sk T R R

(ASC). [Biyfma NIt (DRT). SEm& H3E RN E (SAD)

(= 4P Ry . Horh ASC febn LBk R %F STRIDE
JE AL 6 B ) B )7 5 RE T 8 SRR IS AR
TR YRR RIL T 0,93 RIS B2 8. DRT f8krKH
I A5 AR, U 5 AU R 3 O 977 ) 562 % A R PR
B F T, SEAR R 2 7R~ ¥ I G AR 427 R 1Y) 14Tms
P2 23ms. SAD FEFRIEIT B /R AT KPR SFT R, VPG &R
G0 THI AT B Tt i ) SR AL BE T, 3 AT RS 2 ST A AR
IS E H: B I8 AR 20k 82. 4%,

3.2 IMENIRIA=AE

BT MITRE ATT&CK HEZEH AN ANIKIEE, B 5
FM A F gt OGRS - @PIIH 15 2% [
PR EE I T . @G THET R APT 8% . @56 %0
M54 R OFHIFFAASGFMH. £550%, 248
HEREHATHEE (TEE) RIZAZIERALE], 76 1.2 iR
Sl A B U AR AR R AR Al R S A (B AT VP A B R B
B, RTh WS AL sh B i . BT O AR KB
B RS RS0 (THS) It E & 28434 APT 1 FH 341
S, SEPL 78, 6%HIE H M iR AR,

3.3 AR EE HR

7E NS=3 15 -V G i KA UK, A48l 10 54
B B A e R S LA R 17%0, ShE(E
AR VPGS AL ik DU S R, 78 3 AR T iR
R HLE 4. 3% LA T o 1 XF DDoS Heads, A& XA F(SDP)
Pt 2@ i R E AL, 7E 300ms A 58 AT BT e S 3
F, PRUFEZS I SLA AR R YERFLE 99. 2%. & 77K
[Fi o 258 0 A R L300« 7 7 2 B /N Rl 48 3 55 G i > 200
T /km®) R, SR NS Hih [RN SERS N 42%, XN 6G 4%
()22 A AR TR BRARAL T 1)

3.4 ZFEREBRADH

MEEARBPE (TRL) FLUBIHAE RRA (TCO) 4 VPl
HRATAT . RAZER ML (AHP) #E AL 16 AN
AP IVEAERE, ME SR SEGEHEERME, A%
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e A N IS E APEC 38%, FEfGaiT AT ALY
1B SHE R TR T TN TR (B E A
W4 22%, HEHRTE TEE 224585 K F SDP FHIZs AN,
XA 56 LG DIReE (NFV) SEE B HE .

4 g

A FEN R 5G I LS 2 adhik, M T IRE
BlG E BB 5 se SR R B AR R . BT, B
B RS SIREE TR AR S &, SR BIAE
AV Y ) = BB EE, SRR T R BIL S BRI T
FAHRR SR AR ME 8 o 45 R SEEL A THI, S8 3 g S 5 (SDP)
HRMEPATHEE (TEE) WP [FBTE, 759 B2 Th A 2
THPGALTTARAL ], S50 K 2 I HORE sy 38 i 0 25 1 S 1
A% 4. 8ms, BAEGE IPSec J7 ATt 63%. TEBIB X s
BE, BT omAb s S0 1B A A 22 4 e L M 58 K 1 A a0
RILRES T, XFrTY APT Bk iR A HERG 2 520k 82%, 452k
TR FE (AL 5207 S8 T 41 DN E 7 e

AN A SR T R R L O o B
B Bl TSGR IR T2 93%. @K 5 i A [ ih 2%
TN BRARD IR X % 55 REFE 28%. QLIS IS E 7 2 4 TRk
(8 LI AR ST A 2 e =N R R &5k, 3h
BEATRETITEBE B & (>50 1) FITEERE
SAELMEK: Rk, WA T ENETIHEETR TGS
TERY (PQO) ITHER AL w5, B EAT ISR
ERCHLRTRA LSS, KRB F R,

RKTAERIE =T AR Ho—, B 2% ST
REM A B AT VPN AEZE, iR Puifg B A5 3 5 T T SO
i, B, WitiiE I EMR S INE AR, S NTRU
S % SMO ARt =, FFR ERE S A EL IR 5k
W& EH BT, SEIL A SRS I etk BEAE 6G N
2% 1) 7 R — A 7 A ke, AHE SR B S P R &R
K g st (Cyber Resilience) IRMtHDEA, #Ez)
I 245 22 49 M U LR 7 1) “ RE R G028 (1) S5 AR BRI

(5% 3]
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Changes and Development Trends in Video Surveillance System Applications

LIANG Wei
China Media Group, Beijing, 100866, China

Abstract: With the continuous advancement of technology and the expansion of application scenarios, video surveillance systems, as
the core component of modern security systems, are undergoing profound changes from passive recording to active defense, from
isolated deployment to global linkage. With the deep integration of technologies such as artificial intelligence, the Internet of Things,
and big data, their application boundaries in fields such as public safety, social governance, and livelihood services are constantly
expanding, gradually forming a trend of intelligent, networked, and integrated development. For example, the application of 10T
technology in industrial monitoring systems, such as a remote sewage monitoring system, enables real-time monitoring of the
operation status of sewage treatment equipment by transmitting data to the control center through IoT acquisition controllers and
sensors. At the same time, the application of big data technology in the field of public safety, such as intelligent video surveillance
systems, effectively prevents the behavior of criminals and terrorists by establishing monitoring networks and intelligent analysis
technologies, and reduces the incidence of malicious crimes. In the future, video surveillance will continue to evolve in areas such as
building multidimensional perception capabilities, balancing privacy and security, and promoting ecological interconnectivity, driving
the transformation of the security system towards a higher dimensional proactive prevention and control model.

Keywords: video surveillance; security system; technology integration; active defense; privacy protection
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B IR 3% RGIHEAE , bR B3 LR AU IE BN
SRR RIS BAE S BT i, &R
UL T AATECHE 1) W 28 Ak A8 3 5 B A A7 o X AR o
AN SR T A HE I ot W Bl (U BR ), SRS 2 A
HIEE P EE N T RS PR SR AR AL e 1%
Bl MATRS ZRACESEIL T B KR, IR ER G 7B
TERBEEETNRERI I, 3 AR T S [0 ) I ] Bl A o B8
HERE, B WO A 2 0 s T %0, #
BTN | R SR SRR BE VA BTN, M R AT
46 B4 AT B 04T AR B BE T o IRRPEOR TR 3 4 T
B BRIR R R, N JE SR RE AL R BE 5 T B S .

TEECF BT H A0S G R b 4 (VS R T
FARVER . H. 264 G Rs AR M Tz N, Lk A S R R
FRIAML AR B 28 A EL BT MPEG-2 ARUEREMR T 50%, M
e Lt N 2 A R S P N o 1 S i B DN e
AP SN, AAEHE BE 0% 15 A HAF A1 %% 5 2 iy 2 7] I
DU R RE, X RERIR T OCBEEUR 2 A2, e
5 X 3R ] ) 2Rk R A o B A R G RS T
PRI AE T A, B SNMP st vl S SRER 4%
BURIEAT S50, IR A W JRURS: o IX AN “ A B4
B CWHHR” AR, F15 %0 RATTE R AV H
WY a1, NIRRT T TE R o

1.3 Haelainsgal

BEE N TR REHAR I S vk R J& , AT 1 R4 L4
HENT BRI R B . B0, RBEMBARH AR A A
MIARLIE I &, G0 IR FE 2 ) BB AN A s s BoR, SRl
TN R BIHER R AL 95%, FAESLR ERER AT A8 1
1T, OISR AT NI R T . Ak, Rt &
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Application of Mathematics in the Field of Artificial Intelligence and Analysis of
Computational Complexity

WANG Yutong
Yanbian University, Yanbian, Jilin, 133002, China

Abstract: Mathematics plays a crucial role in the field of artificial intelligence, playing a vital role in the design and optimization of
important artificial intelligence algorithms. Mathematical models and theories provide systematic analysis methods for complex
problems, which can effectively support the development of technologies such as machine learning and deep learning. By constructing
mathematical models, artificial intelligence systems can summarize and generalize abstract patterns from large amounts of processed
data. In the analysis of computational complexity of algorithms, mathematical tools such as time complexity and space complexity
provide theoretical basis for optimizing algorithm performance. In depth research on mathematical applications in artificial intelligence

can help improve the efficiency and scalability of algorithms, and promote technological innovation and development.
Keywords: mathematical applications; artificial intelligence; computational complexity; algorithm optimization; machine learning
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Application Research on Acoustic Online Monitoring System Based on Furnace Temperature Field

YUAN Jiangtao, HU Liangkuan
Zhengzhou Zhengxing Environmental Protection Energy Co., Ltd., Xinzheng, He’nan, 451100, China

Abstract: With the acceleration of urbanization, the problem of nitrogen oxide emissions from waste incineration power generation is
becoming increasingly prominent. The traditional selective non catalytic reduction (SNCR) technology is limited by the temperature
window, and the denitrification efficiency is affected by temperature deviation. The temperature field of garbage incinerators exhibits
severe spatiotemporal heterogeneity, which traditional temperature measurement techniques cannot adapt to. Acoustic temperature
measurement technology achieves temperature field monitoring of incinerators by analyzing the relationship between sound wave
propagation speed and medium temperature. A non-contact furnace temperature field acoustic online monitoring system is established
in the article to achieve digitalization of grate combustion temperature and provide key information for SNCR control. The system
consists of central processing, sound wave generation and reception, DCS communication, and image output units, and has advantages
such as continuous monitoring of the entire cross-section, non-contact measurement, and dynamic temperature field data feedback. The
experiment shows that the acoustic temperature measurement data is consistent with the actual situation and meets the usage
requirements. Acoustic temperature measurement technology has become an important method to solve the problem of temperature
measurement in garbage incinerators.

Keywords: garbage incineration power generation; acoustic thermometry; temperature field
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Research on Multi-stage Transmission Technology of New Energy Vehicles Power System

ZHAO Gengchen
Peter the Great St.Petersburg Polytechnic University, Zhengzhou, He’nan, 450000, China

Abstract: With the increasingly severe energy shortage and environmental impact, the development trend of new energy vehicles is
becoming more and more obvious. Among them, the power system, as the heart of the car, determines the power performance of the car,
especially the transmission technology, which has a profound impact on the overall performance of the vehicle. China has made beneficial
explorations in the research of multi-stage transmission technology for new energy vehicle power systems. Firstly, through theoretical
analysis and experimental testing, the working principle and performance of multi-stage transmission technology in the power system of
new energy vehicles were deeply studied, and a new multi-stage transmission design scheme was proposed, effectively improving the
power efficiency and driving stability of the vehicle. Secondly, drawing on the advantages of existing mature multi-stage transmission
technologies, an innovative multi-stage transmission control strategy is proposed, which reduces the complexity of the system while
improving the fuel economy and power performance of new energy vehicles. Finally, through comprehensive performance testing of new
energy vehicles, the effectiveness and superiority of multi-stage transmission technology in new energy vehicles were verified. The
research results provide theoretical basis and application guidance for the performance optimization of new energy vehicles.

Keywords: new energy vehicles; power system; multi-stage transmission technology; power efficiency; performance optimization
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Trial Discussion on the Innovation and Development of Electrical Installation in the Aerospace Field

ZHANG Shuwei, LU Chengjin, ZHANG Kai"
Beijing Aerospace Wanyuan Technology Co., Ltd., Beijing, 100176, China

Abstract: With the rapid development of aerospace technology, electrical systems serve as the core guarantee for spacecraft operation,
and their installation method and technical level directly affect the stability, safety, and intelligence of equipment. In recent years,
electrical installation has continuously innovated in material selection, wiring methods, intelligent control, integrated design, and other aspects,
contributing to the high-quality development of Chinese aerospace engineering. The article analyzes the basic characteristics and technical
difficulties of aerospace electrical installation, explores its innovative paths in system integration, new material application, intelligent trends,

and standardization, and provides reference and inspiration for relevant engineering and technical personnel.
Keywords: aerospace; electrical installation; system integration; intelligentization; lightweight; reliability
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Exploration on Logistics Path Optimization Strategies Based on Big Data Analysis

XU Wenlong
Shandong Chambroad Logistics Co., Ltd., Binzhou, Shandong, 256500, China

Abstract: Big data analysis helps optimize logistics paths and has significant implications for the development of the logistics industry.
Collecting logistics data through multiple channels, cleaning, preprocessing, and effective integration, analyzing logistics demand
characteristics, selecting adaptive algorithms to construct and validate path planning models. Real time monitoring of logistics status,
timely adjustment of routes in case of emergencies, can improve information accuracy, reduce costs, and enhance timeliness. At the
implementation level, it is necessary to strengthen the construction of talent teams, obtain technical and equipment support, and
improve enterprise management and collaboration mechanisms. In the future, with technological advancements, logistics path
optimization will become more intelligent and efficient, driving the logistics industry towards modernization and intelligence.

Keywords: big data analysis; logistics path; optimization strategy; logistics efficiency; logistics cost
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Design Optimization and Safety Improvement of Intelligent Mining Power Supply and

Distribution System

CHEN Ting
Sinosteel Maanshan General Institute of Mining Research Co., Ltd., Maanshan, Anhui, 243000, China

Abstract: With the advancement of intelligent mining construction, the power supply and distribution system plays an important role
in ensuring safe production in mines. In order to cope with the complexity of mining environment and the particularity of power
demand, this article proposes a design optimization scheme for intelligent mining power supply and distribution system, and focuses
on exploring strategies for improving system safety. By introducing advanced intelligent technology and combining it with the unique
production process of the mine, optimizing the selection of power supply paths and distribution equipment, the operational efficiency
and safety performance of the system are improved. The research results indicate that the optimized design of intelligent mining power
supply and distribution systems can not only significantly improve energy efficiency, but also reduce accident rates, providing strong
guarantees for the safety and stability of mining production.

Keywords: intelligent mining; power supply and distribution system; design optimization; security enhancement; intelligent technology
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Review of Research on Empowering Firefighting and Rescue Command Based on Big Data
Technology

LIU Xianghui
Dongguan Fire Rescue Detachment, Dongguan, Guangdong, 523000, China

Abstract: The high-density agglomeration of modern urban spaces and the topological complexity evolution of building forms have
led to new characteristics of fire emergencies, such as nonlinear propagation, multi factor coupling, and cross domain diffusion. The
traditional firefighting and rescue command system faces systemic limitations in heterogeneous information fusion, cross domain
resource scheduling, and dynamic collaborative response, making it difficult to meet the needs of modern emergency management. Big
data-driven technology injects paradigm shift momentum into the fire command system by constructing a full chain intelligent
closed-loop of "data perception-cognitive computing-decision optimization”. This research systematically deconstructs the
four-dimensional evolution path of the firefighting and rescue command system, including the construction of Cyber Physical Systems
(CPS), multimodal fusion cognition, distributed collaborative decision-making, and elastic architecture design. It condenses core
technological breakthroughs such as "end edge cloud collaborative computing", "knowledge graph reasoning", and "dynamic contingency
plan evolution”. By establishing a three-dimensional analysis model of "theoretical framework-technical system-implementation path”,
this paper proposes a smart fire ecological construction strategy for resilient city goals, providing interdisciplinary theoretical support and
practical paradigm reference for promoting the modernization of emergency management systems.

Keywords: big data-driven technology; emergency rescue command; intelligent fire protection system; multi-source information fusion
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Exploration on the Causes and Control Strategies of Concrete Cracks in Building Construction
Projects

XU Bing
Woyang Municipal Construction Group Co., Ltd., Bozhou, Anhui, 233600, China

Abstract: The occurrence of concrete cracks in building construction projects is the result of the coupling effect of multiple factors,
and its prevention and control require the establishment of a systematic technical framework. By optimizing material ratios, improving
structural node design, strengthening intelligent construction supervision, and improving maintenance systems, a crack control path
with prevention as the main focus and repair as the auxiliary is constructed in the article, providing theoretical support and practical
reference for improving building safety and durability. The research results have significant guiding value for reducing engineering

maintenance costs and extending the service life of buildings.

Keywords: building construction; concrete cracks; cause analysis; control measures
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Research on the Application of Big Data in Bidding and Procurement Management of Electric
Power Enterprises

WANG Han
China Huadian Engineering Co., Ltd., Beijing, 100000, China

Abstract: This paper systematically analyzes the empowerment path of big data technology in solving core problems such as unclear
dynamic profiles of suppliers, inaccurate full life cycle costs, and delayed identification of hidden violations. It reveals the supply
chain vulnerability dilemma caused by data silos and dynamic response delays in traditional management models. Research and
innovate the construction of an intelligent decision-making center based on quantized data governance, and achieve collaborative
modeling of supplier technology adaptability, equipment operation compatibility, and market volatility transmission through a
multi-source heterogeneous data hyper fusion engine, forming a closed-loop management system of "process parameter chain risk
topology network value release field". Deeply coupled edge intelligent computing and digital twin verification platform, breaking
through key technical bottlenecks such as real-time compliance verification of bidding documents, causal tracing of abnormal bidding,
and prediction of supply chain interruption risks, promoting the cognitive transition of procurement management from experience
driven to entropy driven regulation, and providing methodological paradigms and engineering practice anchors for the construction of
a supply chain foundation with agile response capability and anti damage resilience for the new power system.

Keywords: big data analysis; bidding and procurement management; electric power companies; technical application

515

B ) A G B IRl FL g AL AR SR L g £
R - AW RSP J7 i ERIE . 24ET, B
SR U T Tk 46 L e 5 AR A Sh &S PP T I TiT S R e 0
o FEAR A AR B PR AT A R 1 92 5 R GV B
TGN T 4565 1 A A0 )/ B2 77 2K e DA X
REVR B I 5 W 0 LT A e s UG 3N 51 R D A3 1 i
A AEILHER T, KA EAE I 2 I M St
B B RESIR I E 5 SE PSR, I A
SR XS VR Ja K RIS S DX S5 X e BOR B e
AL AT MBI R SRk, M “HEiR B -
Wy SR E PR = — A FH AR R I B RS B AR R
AR UL A i JA U RAR SR IR AR L (3t 7 3 28 1 BOR v
A R S H AT DR SR RS A% O 55, $E SR
P R 3 25 PSR M 4% 510 8 BE T S S . S8 I VR BE A A

94

FL A N P L A B S SR 5 RN, B B TR
TSR 55 L R A TR I P RO AL AL IRR B R
[ BENEERIVESR TR SR8 42, DT H ) R GE A R AT
G R BN AR AR IR S SRR S E .

1 RBFEER D EWBRRWER R RER

KRBT 2 4K il & 5 8 R A A
A VAT BRI B ) R S AR 5 AT RRE - 75 (I 7 75 2k
M, MR T TR JBLRES 5 T R 2 48T
i, RHER AN R IE RO E S LS 5, R
B L R 5 o P A JR PR o A% TR ML TR PEE 8
RHs sl 54T WA GE R, ST B A5 TN SCBLAH AR
SEYT HISEE 2, 350 1T 38 Bl B PRI WA S BE AT o B
PR AR A BRSO RUAT 9, BT LIRS SO SCRFE Y fiE
FERT 55 DRI 28 FH 417 BT, S A J R o A AR 2 T
FETHERAT R B R S e . RN, RSB A

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AR - 20255584 55
Smart City Application.2025, 8(5)

@f VISER

Az iy P AR RRAE 5 L IS AT 77 SR S8 @ R IWIE AL S
B YRS P R AG AR, SEIHCR I S 4 A 4 =) B AL
i AR INA; TR 7)) AETE S5 a1 b bei 8

2 BARIBIREMER SN A XEIES

2.1 TR RYERH LEIE

7 3 ANV R AR R B e, AR N BN A DLAE S
B R 1o 2 R B 3R PR MR DG B AT RGBS IR N 2T
RATRAZ IR R S A MMERE R, JUHRRRIEHE
SR B A 150 e W o A A o BRI AT SO Sl ISkt
3 SEEHR (A ERRI T, REAE N Ja SR AR R A Hh i) g )
BT 127, SR IR A S TOARE ), T 4xTH
PETHEP R BACT Y . 780 R34 7 S B i S AR
I, TEEAR I S o brid fe b, N S L 7y R AL,
Fah & b AEEERRE 5L HT, A KEdRER

FEFRRRRIE T B TR NP B 5 M S, 13 RLAF 2611

2.2 BIFRWERFREREEBTR

FEL g A b AR 7 B e ) DR el I P 7 e 2 i df
AE-BRM - PORIUL” R BRI R, B RS
VBB 22 YR M B PR S R RE SRR AE , SEELR IR
B AL EA 5 TR FRRE R ERTT o AEBUR IR B By, A
SRS 2R A A 5 5 4% S A X, S ST 30 2l R 1)
2l « FEARSCAFAE R Bbnmi ST B 4 7] JE 2 BRER IR 42
TR EE R AR, BOHEE T AR G B 2 S BR &
HEZE, [F) 20 F 28 ot i 2508 R 5 e Bl A B TR, W fRE
P T iE e S5 Bk R R R I R AR S RE
TER BERBEN A VEM S 5, e ek o] 5 B
WIZR AR, Kl 25 SR (K L0 6 R M 2 B8 s AR A%
U A DA =W /I B e DS e A7 [ K
MR A% Bl 5 R 2 P B P SR IR 5 RS TR i A T U
R S5 5 DR 5] 5, IR FE AR AT BObR SCATE L
RHIE 5 SR T5 28 oy B, SEBL R o R AT D1 (0 L ST 190
PR B AN LI R (T AIALEIBE T, TF A AT R
RHSFT 6, BB SCER A IR 70 9 A T
T TE] e RS AT B2 2 YEFE M MT A 2R IR SI N B REK
S BLE , IR DU S i R S8 IE AR i 22 . LAt
He I S BRI AL T 5 B, SCRRSRIAIAURE H (130 A5 0%
B, TR Bl RS AR PAT” () B IE R A
W2, R 2SI AR 00 B A 1) Bdfe B e Rl 1 Y U Y

2.3 PRI A R HETITAE

HL g ol i 1 S T e BOR R B BRAN (B S KRB 4%
2 4 FEPPAG 1R 2R R G UE KRB BORFE S b R I A B
R EDRE TR A2 - BORZRE VP 2R A it v 2R A A 1Y)
AGVEENE 55 B P, 30 5 I 5 7 BT BOAE 75 1 A ) e
P, SRAVRIE S EAE AR BA RS A B RE ), IR T
XA PP (4 2 A RE ), B ORBEIEAE R AR R
e . BN (4L & LB SRR ERHLA, X EE

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

T BT T T S R IR R RO S TR P 451 i
TR A 301 P 45 36 5 bR AR R R R AR AR I
PRSI, [ &5 B (L 72 50 R0 DA 2500 360 I R SR
FHENE o RSB P2 0P il 7 R BE SE i S T bn R IR, M it
P EPE AL, SEIN SRR 7 e SN . MITRAE IR
5 EUA WSS AE TR T, JF2E T SR RIS
WAL T B84, TR R TIUE 5 N G TS . AP,
i T RSO L BEPEIR BE 20 M o 3 N7 B Hfm st 5 5 [l 41
A, BRSBTS R AT LI IL bR G R AR
g A i L AR B AR L TR S0, B DR K H e
PV 55 s 1A Al i [ o 0 5 S0 2H 2308 1) R RE Y o
3, A HR T 5 RIS B 25 5 0 55 o THIK) 2 W B
TERATAt - AL IS AR IR SO AL AR, e A SB35
ARSI )8 SR AL B3 R BRIE

2.4 BREKHKEIERAKELR

B AL AR 1 B B - BRI FE P ] 7 =
PRI SERAELE, 2R GEVESE I R BR BORAE R
IR BE RS S ER . PS4, BERIET 5
A AR ST S EE R RE X R B8, SRR UR A 5
il AL AT A B b, SCRER I B 2%
TSI B R AR TE UL SRFIEAZ I, A3 X R EEAF IR IR
DR BEAR A HOAN T ST, S R 5% Ay S I T g
YUY e . R EA YR, SRR AL,
TR REAERE 51 S sl A5 DL R I 7 B 57 5 00 H 75 5K, Mgt
VRS B S R GE S IR E U MR S A 6 4
ARG N ARSI 2 H ARSI, 258 A
BRSH S BN R (5 2R B ALV 0 R R, I 2 37 5 45
PR SE S WML o R R 7T, ) 5 s AL
IR ORE TN, BB (34 52 o A SR SR AR B I 5 B R P
PRAE, OLSRFACTEZR By e A B AP S IE
A A oA o A 2 4 SR 2 S I G R S AL B P
iR R [F, SWEEHIIEREG], BRI, %
FEBRBIN 24K, sha Sty ZEAErrt, &
LIV REORIREE | Fke H I 5 1 QR b R RS Y PR 2

2.5 Jzp ST & B K EURE R AR RS AL

B LA AR R -HoARIEA -2 e P-4
SRbE” DILERR SN PRI iR 2R, B DR KB BORAE S AR R
Ve B e (R TR SR BRI . LAV R R T, RS2 1)
BUTIRTRZR D12, GUE R B O R 5L 55 37 Sk
I I HeHE B H SR ASTLRCRIA 7 R 5 HORRE S, Wit il
FEAC P [RIARAE AR B T IR S A o BAEAYE WA AR
A i R E BT 6, SRR 2R 5 STHESL S 0 Pl 2R
B, SCOUSRESHIN G R R, AR R I A R,
IR AR A I 5 3 2 > R B, ORB B T RAE
AP N SRR . 2 A 3P U AT S re &
IR B AFUEALA T DXCHRBEROR [ B bR SR

95



@" VISER

BIRET L - 2025 584 A5
Smart City Application.2025,8(5)

TERE H &, 856 FAR0IE BB SE B RRRA B 1 mT 56
WETTHRL M EBER R, EM% R EYIE 7%
8, N SEhhAS vr I g, HdE 2wtk TR
HRLEENNE T 22, I NBUPMEHRIREN 1) 22 8 A R 4
SN R R g . ARSI, HEEI BRI
G—HARE AR, BB WU S I BRI e 4
L5, BREAT 2 il E BOR A A S B e B il
BETERR “ PIRRE )T 5RA - ARSI B A R b
o IR A TSR A A B A I S A

3 e H el HBHR S B TR [ A K E0E B4R
FEFa T

3.1 IEEXMAKIEN ANENIEE

F Al 75 o KU 6 A% O RS 7, R E L
N R A B A R B BE N 3 S 90 6 b 28
PRakms 5 A, BRI BB A BRI AE kA2, K
B R B SR AN N A P R H AR B AL AR bR o I LS
E R BAREERZ 01 2, BB Lt 50 553 5 IR
R, FENT BRI TR Bl R VAL 7 0 BN
il FELHAGENJZ T, HEBRIEERT ] 515 BRI 14 2k
GO R, ML E G . AN BT A
FERE MBS, TR E AR R R, @Es
WEARM EALRRLE], Wi s RN A« AR 15T
55 s 38HEE, JEBRI ST TR E AR e 22
e NAWRIHLE], Bt EdE e 71 5 HRME R e i s
T, AR IR R S B RN E L A IV R R,
I SRS AT BIBA T Hh I A B B D0 o

3.2 fnsg A RiE

A oA A =S s A i s 7B = ) BN = A A7 T St
PE—RIINA BT R, RGVESRTE 01 TAE REAR A T
AR SR ERE ST £ R E, Wit “iRmg-FAR-
%7 fib G B TUHMERAE, 1847 AT S0 2R FE fd A
SR R YD R, 35 R O B B R 1 4 R T 5%
NERIFEFHFERETT W5 ETRAIIRE “BaR#e” Hiae
Tt TR IR B AT AL T R S Mk S5 R R S 5
P A 2 I B IR EE , 856 RIGFAE i S8 5%
Yoo CAOnRERIRGAE A S iR Blbs KU T, I R4k
PR IR B R A SRR . FR N RIEFE R T T “HiE
TRV Giade- 220”7 SRR, FRHET RIS
AR EE R TAEYS, SRR A0S . TR S 44 K
FaRATHE R M) TRALEE J75 [FIRS 5] NLLHEX Bris ZRmLi,
R T 78 B M S5 e A, SR THBORIAIBA Y B
ZRIKT Y R SRR M S B I 5
FER B2 M BE T PR I FE AR R E 2R A vb B, SO RIS
BT A AR, AR SO R R AT SR I 2R, FR R
“ERIN-FHRZ—AUE” ARG, @i G R BRIl S T

96

BEIAIE, SEIAA B RS HEE R S5 3h B B, &&TE
B AR FREHIA” IECEGBE L AE RS

3.3 SRILEMER

CIVAR AT AN A WA B & a) PR TSR AL NS
VR ER” DAL — B BB S, AR R I B K
B B S A G FE RO R B . S S iE T, TS T
SRR o A AP R T 5 SR AR B 5] B, SR TL
AR 0 S R A LS A G B, Gl I A B A
S YRR U R i A SR e W B S A 22 A
D3R o PRI NI 2% e 1A R AR L N A B SR R B,
TE A3 I P A 7 2 ) 0 28 T SRR B 0 148 46 5 R B 4 JRK
PeE, ST RAE VAN K B i 2 s B s iy
RNIRIE AL RS 5 GPS I BRiHe, Bh A M &% s f
BSI MUm 2, HA @IS s SE IR A S T S
FENEARERN, BRARK s 0 38 o ZER BT R = R AE RO,
B TR 55 5 2 S A G HE IR WY 55 R SE R AL K
5IKEERAR, I RS AR AR IR 2 R G0 0] 1) o s 5
bR B . SRR YRR, EarE R X S
X WU g — bR &R, R TEIR R E BT &, B3
FRATEARE 20 RV 45 SR MEARSS, JEEE T AR IR s 4
EHE SO SRR, R R G0IR “ B T S RS . (AR
A AT il e RIS ER A B s 5 4 T, 43
BERiEE bR RS SR, BT -2z B

CRATE-F AR R R A RS

4 Z5iE

KK HTRER R AL S RIS IR ER G, Tt
KB4 BREAGRE T 1R R R AR A A, I AR
12 BFR UL SREIE, A 7 o A e A A B P S 25 2
W4 . 35 TSI A BRSNS R XU T R AR AR A
ERIATE AR S OB R, T A BB A AR IE T
A AAL IR BRI A2, SCHEETL ) RGu(E I 100
N RIRTEEEAT SRS IR SR E , A RRIR B A AR
PR B N B 1 5 A S REME R AHTE .

(5% k]

(& E3. AHEAEA SV IFIRFGEE F 80 F
K [J]. =+ EEAF, 2025 (3) : 132-134.
(2] B, bk, ke, KEEAE &Y BAFXEE
ey AL LT, F B 4847, 2023 (2) : 114-115.
(BIME. B Ay AR AR R I & 3 A S48 B R AR AR T [T].
AR ,2019(46) : 89-91.
(4] B, EA S A4 B4 RGBT I E 9 AR
(D). /)i 19 1| A%, 2022.
EH /- T4 (1983, 12—), B, Bl Fa 4L Tk A2,
gLl xB@EHE, BB TPELER TEA
HRAF, BE: RUHEHEE,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AR - 20255584 55
Smart City Application.2025, 8(5)

@f VISER

DeepSeek 7EK kK BHRIERIBIEE R M2
X #R4E
FETHGEIFEIN, & FF 523000

(BEIMAFRLERG TS, ATFRAEAES ZFR PR A B H) 2, DeepSeek 1EH#T— K LS aAEAL,
EEBROGGZERm, ETHMEAZT AR, ARKBBEFERIBERRARE T HAOER L., LEAFLLE. BK
g . F oA E A kK% 7 @Rt T DeepSeek AN A K R &2t A 69 BARIE MALH], AT R AR RISERLE, BARA
RGBT, KLFRECEF T ROGBARMLYE, FHAEREBEHRE L EHATHRAESN, AHUEFEREREFERBIR
BHEBRAFE,

[%$#iR)]DeepSeek; 1FHAGHE; ATH AL

DOI: 10.33142/sca.v8i5.16420 FESES: TP311.52 XHERFRIRED: A

The Application of DeepSeek in the Command System of Firefighting and Rescue Operation

LIU Xianghui
Dongguan Fire Rescue Detachment, Dongguan, Guangdong, 523000, China

Abstract: With the continuous advancement of intelligent technology, the application of artificial intelligence big models in
emergency management is becoming increasingly widespread. DeepSeek, as a new generation multimodal intelligent model, possesses
powerful information perception, language understanding, and autonomous decision-making capabilities, providing efficient technical
support for the firefighting and rescue operation command system. The article explores the specific application mechanism of
DeepSeek model in fire response from the aspects of information aggregation, tactical deduction, real-time scheduling, and auxiliary
decision-making. It analyzes its technical advantages in improving combat command efficiency, reducing personnel casualties,
optimizing resource allocation, and conducts technical analysis on its integration strategy and deployment points, providing a new path
and practical reference for building a smart emergency command platform.

Keyword: DeepSeek; operational command,; artificial intelligence
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Design of Intelligent Dispatching System for Railway Engineering Machinery Based on Beidou
Positioning System

SONG Lisha
Chemical Storage and Transportation Department of Lanzhou Petrochemical Company, Lanzhou, Gansu, 730000, China

Abstract: Based on the high-precision real-time positioning capability of the Beidou positioning system, an intelligent dispatching
system for railway engineering machinery is constructed to achieve dynamic monitoring and efficient command of mechanical
equipment. The system integrates key technical modules such as position perception, path planning, and scheduling optimization to
enhance the automation level and operational efficiency of engineering scheduling. Through the intelligent transformation of the
scheduling process, the frequency of manual intervention has been significantly reduced, and the stability and safety of multi machine
collaborative operations have been enhanced, providing technical support and management guarantees for railway construction.
Keywords: Beidou positioning system; railway engineering machinery; intelligent scheduling; path planning; information management
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Exploration on Intelligent Identification Technology for Hidden Dangers in Distribution Lines
Based on Unmanned Aerial Vehicle Inspection

CHEN Lifeng
Inner Mongolia Xilingol League Abaga Banner Power Supply Branch, Xilingol League, Inner Mongolia, 011400, China

Abstract: With the continuous expansion and complexity of the distribution network, traditional manual inspection methods are no
longer able to meet the operational needs of modern power systems in terms of efficiency and accuracy. The unmanned aerial vehicle
inspection technology is widely used in the operation and maintenance of power distribution lines due to its advantages of flexibility,
efficiency, safety, and reliability. The article explores the intelligent identification technology of hidden dangers in distribution lines
based on unmanned aerial vehicle inspection, elaborating on key aspects such as image acquisition, data processing, intelligent
identification algorithms, and risk assessment mechanisms. It constructs an artificial intelligence based system architecture for
identifying hidden dangers in distribution lines, achieving rapid detection and classification of common hidden dangers such as wire
foreign objects, insulation aging, and tower tilting. The research results provide technical support for intelligent operation and
maintenance of distribution lines, and have significant engineering application value.

Keywords: unmanned aerial vehicle inspection; distribution lines; hazard identification; image processing; intelligent algorithms
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Research on Industrial Safety Accident Prediction and Risk Control Strategies Based on Big

Data Analysis

REN Jilong
Xi'an High-tech Zone Bureau of Emergency Management, Xi'an, Shaanxi, 710117, China

Abstract: Industrial safety production is a key support for the sustainable development of the national economy, and the deep
integration of big data technology injects core driving force into the innovation of accident prevention and control system. Research
breaks through the static monitoring limitations of traditional security management, constructs an intelligent early warning framework
based on multi-source heterogeneous data collaborative mining, and innovatively designs a dynamic risk assessment model and
adaptive control strategy that integrates machine learning. By conducting spatiotemporal feature correlation analysis and risk
transmission deduction, a closed-loop management system of "perception-prediction-decision” covering the entire process is
established, significantly enhancing the risk immunity of industrial systems. The research results provide methodological innovation
and technological practice paradigms for building an autonomous and evolving active security protection system, promoting the

continuous evolution of intelligent manufacturing towards intrinsic safety.
Keywords: big data analysis; industrial safety; accident prediction; risk control strategy

515

EER TN EC AR R R INE T R T, e S
AR NN 2 LR G B8 R GU AL IR XSG I 2 55
22 RBRE BT AR R HOBUE Ik R & 5 R B A B
R, A DLIE NOE S AL PR 3 o KR IR Zh A TR AR
JEHAEA PR & FatE i . TESHIER . AN R
A5 AT B3R IR A E W LR o VAR I i A 1 B f A
H A SR R AR TR, R e A R R RS S L
FEIAE S YEIRE S N IR AT NI LR T R L A
B, HEEINE AR R RO T R . AT TR
A% Gt U5 VAR I 23 RIS 5 B 3 ML 27 3] 5 T PR BRI
B, QTR R E K IIHCAZ M4 5 TG ST TR &
20, IR AR BRI . T2k, N GE
L ] PR B R TR 32 ST LA R A 4 I8 E 0 1A i
TRE A o [R5 T 5 10 AR 7 5 i S ML SR B 7 2R
SRALZE STHOAR, SEIUAM BRI Ak T 24k B ARAL 1
PR, HESh Toll 2 4y EAR Qs Il = KIRAE : MU A
R J5E N B R N P 17 R G R A, A R SR AL A 22

106

KRN T+ EE RS0, B A AR S A B S A
LB, 9 Re i I AR B 2 2 4 O v S E B
WHRIE S HAREAE

1 T R2EEHASIAKREIES THI L EE

gt Tolk 22 4 W42 R R ARBUE ke 5 AN T4 0
W, ARSI R AL DRI S I 55 [ A SR . A
WA B, B A B TIaAT IR = A IR ED | iR
FE D15 S Y S B IR ARG Kas, L5907
IEZ IR TR RS THRRE ), A LBl 4 4 1A AL
FERT S IR BEYZHRE o« KEHRE 7 W SR TE L 231 A7 280 5
WATHEAELE, REUES N RS VEREMAN, e XT3
wHWES . TESHIRM . N RERIE S5 S 2 A KUy
T BEAT SIS AT 55 SR IR AT o JU A FR S5 44 AL 0308 Ak 2 45
B, BARE A BEOR ] | St i s izl #RAIEH
EHHISCAE R, SRR S r b 0 5 RAEIE , A 2
TR A% GE I T B AR 9 (78 7 e R o SRR AR AN
AL T RT3 A J5) #8125 1) 4 SR 8 (1 e A, i
Z YRR e R R R R e E A A T E AR

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AR - 20255584 55
Smart City Application.2025, 8(5)

@f VISER

N G AAT ) SEARAN I P8 255 5 30 25 BT 17 IR F 000 g o
RCHE S R, D T 2 e B ksl o . 1) = Bl
HRGeft 70 IEh .

2 EFREIFES T = 2 B FNIEER

2.1 HRRSHERE

Tl Bl R A T B R IS AT RS I A B2 K
Kiv N GAT BRIER . ERRURE L K D S SRS SR %
YERHR 1R R o B IB AT R I RN 2O B A% ek 2 R 2% 5
I J R LR AR MRS Ve 4 QB R PR ) AR A 5 3 AT
THLREATEH AL, BIARET X e e HU 4R 3 M R B
T N LA o N ST b R A 9 i 5B S
ARG ZHAIE R R G, 38 L 523 AR S AR LA
DU = R AR, RS HE U AR A 5 98 55 1 L s
fiE o FRETI B ARIE AT AT i3 4%, SR
BBRE AR A2 0 A1 55 2 A L A s
BRSO W SR T A e R R YRR TR %
SRT YIRS SR S SR SRS, SR SCR R R BOR AT
ST PR PR AR PARS: IR o 7 S0 S A e 3o R R P A A
BOR, RO B RS L B B SR R B BEAT I
XSG R R B, T AT A B9 P e A B

2.2 BRI 54T 2

TkIz s 2 2% LIS BUR MG BEE AR A TS
BEILRFE, FHERGUHEIGEER. EETL
T SR FH 20 FRUBE I3 AR S 00 A TR I e s 1R 4T 4K
FHIESr 8, A6 sh & DL SEl sl R 2 i, @il H
N BB LA P BRI AT S U 7 B sl e xR
HE B R X, 418 H B SRR AE X SRRESE, R B e A
LR SE N VAR IR BN PSR L SN LRI I B
R  RFAE TAREBUHTIE ST AP LEE 5] S TR &Ry
LR T3 9 » R e A RS PPAE A a8 AR RN
N GAT IR S 5 A B R pm AT AR R ME AL 6 TR R A
SEMARENE 52 AR AL ) 5 o 38 IR T PP S AT
2 YRI5 XU ) PR SR OGR4 4%, 2 7 3 DTk R HE
Fr RS AE e L], IEASIBRME B E A T IR,
B 2R R AN B8 5 AR AT R R AE SR

2.3 TIREEHMMERERE 5 LG

Tl 37 SR I P R 5 DS 78 1 R 2% P o ) 4 2
32 H 2 Yl B R o AR G LA o 2] S0 AE BB AR 7
FRALG5 h R B 70 S S (HAZ IR TR TREA A
I R ARE 1A AL, M LA PR AR PR T S A R G T
FE BRI BN ™ R GERRFAE R, A HE 7T
BEUHRL G I TR S B R 48 5 T T2 A 5. T0 HROVR 5 284, HL
WL ARBLAE I 25 R AL AR AR AL - I TR AR R B K
P R G BUZAR BB AR B 5 5 P ) 22 RUE T IRAAE , SR
TR GEAIAA L8 00 28 SR RO AR KD RS 1423
FICIN R T E S AU (e A A, i B ]S
MBI ACAZ B ITIRES A BRAESHR H s 2

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

RORE o A6 8 D7 S BAE T, AR R DR 78 20 R
LRI A I I R IIEIR , AR AL G e AR i I Y BE AR
FR OV I R 5 0 S, G AR AL B 4% A W A8 AT
PR TG SN, IRIRAE RS 52 T . AL
B FLHE— RN, RS B AT R RIS 7 R
SRR, SEIL T A BRFIE 5 R IR B E RN
N TN RGeS TN S 4 1 e 2L B Lg ™ E e S T
TSI I R A e 75 5 o

2.4 REAZ 5%

Tl S ST A TR F) g R R SR 7 S 0 B Ak R 5 S
I LG N 755K, st 7 R IE R 2 ST HESE . BT
T3 S S O A A A TR R AR, e o AR A1E 2 [ S
P 37y 55 (Y A P RS it S O TIE RS SRR 2, A7 2 Mk H
g S5 A L (v TR 2 P B BOR I I 2 )
LA, I FH S et i sh 25 SR I 6 A L, RIS B B AL
[l T i X P B O B D SRR AIE, By R R AEVE IS ELR - £
XA 7 2 e AR AR P T BURREA KA 1) L, 32
HH B A AR KR K R B AR SE IR IR R 2 2 Al A2 Ak
T R R AT, SR AR R v e VR AS S (R
BRURRRE o NFRTHERAE S % UL N HIZALRE DT, QBB
TR PRSI s AR, b B S 1A A Rl A BT T
PVBRL RO PLEREAS , 20 (AT 27 5] U 7 PR )& B
EFoR™ . MSHMICR I 2 B s TS 2 5w, [0
B RS L TR 5N AE S =R bs, HEhiES
WIERIRIE S BRI R S8 S B i RITH U -

2.5 AT S

b 2 A TN AR R () 2 RE VTl 75 SR A SEHL &2 )
PO, LR SRR TERE S TREINME R SRR AR
BRILAL > SRARFR AL, QUBTIE SIS FUE I Rtk b B
FURTAT P RAR AT A Sl 55 S [ U PPAG 4 1L, 8L )=
IR IIHTERE 2 HE N R SRS o RS UE RN BOR FH B IRES
SN IREN B A S SR AEN L, HHR BE# S RE R Bt 2k 7
WIS 5 IRAE, BB SRR BV RE DS RO 00 &
PPk BP0 Tl 227 Eedz 5t T (KI5 i e, L4
ANARRFAESZ ST, SIS O HUNZRH B AN R A e i
T AT ZE RS AL RE T SR . AL AR TR A T
YN, AR B AR 2 ST i s SR S AR S I R
AEST, RERTHE T LIERE N AR - AR TV SE B
R, L ZH BTN RGHEA A0, Bk
AT AN LB T5 56 TR RFFREE B R RE, Rk e
7315 SRS AR A SEBL R SRR 9 5 Tl
EZ8: G RlIbE PN (7ie ot i it A ETAEOE 5% N7

3 TlrREEHXIZHI KRR IKIT

3.1 EMNETNE RgHE

b 22 e RS TR 28 G 1) SR AR BT R SEBLXU S
JEFN VPG SN A E B, A O AE TR B SR B
RITE RFAR R o RGUR I DU TE 7 ML, A X

107



@" VISER

BIRET L - 2025 584 A5
Smart City Application.2025,8(5)

BT AT B TR AE SR Pl e B 2 S AL ARl 2 BRI, T2 R
WS IR R SUC B RIB LA NIHESE . 26 T H 3R
PRI RESEMN (I = EPTRUL T 6, SRR A RS I L PR5
B G SIS PNAVEIA S 2166123 I bR st T R RS Rl
RIS AN AT T 1 A o 20T 6 L 4 B BE TR UL
BESIEE, A2 24 S R i, Haiitk R e
TEAS 5 HHEE RIRAL B 5 %, Blinse & din 5 A bud )
RS A FAPRHIE S R GBI . FE RN T2

IR AT S S SR, SRS B 2% R 7 57 1 DR SR B

L SRRSO H AN [FIAL B AR ) R AL

3.2 R 54R 5 M Rz 4L iRt

b A XS A2 ) R 2% A 2K REAZ O AE T TR SR KT
T AL ST AT AA 0 200 52 2R o T 2H S B A 8 3 3T
W RO TR - B PAT 7 = IR, Aok = T %
SEH R AR L, SR TIRICE S ETIYE, 4R
R EPRGE IR R TT, B T B AR S N 2R
YR oA — RN BN AL B RE T, T AR A B 1
Ko BFXPANFE B S i it 22 A A BRE, R fa AN
W6 i e 2 R IR B L, 38 L R e A A B SEBLN. S H
BT« N SUBTE E REAR B DSBS Bh A AR A1

VERII A WA o TR TR B ) B R SR SR R 4

IR BT, SUmTE R 2RSSR, e s
SO WNARLAVIIE: S R S L N WA B US4
B Rt AU NS SR & RS, SRR
UM S B R S S = A E A BRI e it
AR, RS TR A B BT G R DX A e R
NE R IR, RN UL B A AR B 3RS AT AR
o TN R AR ERCR . BHE B e, i
S ) AR LU N SIS P 5 BRI P S

3.3 RRHzH 5 E MBI R B HI E

ol g A B A 2 )2 I A BRI P A B
R, BT REEARY EHAH 5 MR
SEARALBAEBLS . R TRERORYESE, TP BA B TRk RE
TV e 2% Az H R GE, B SR A G T 5
PAT PRSI TN RE - 2 R GUIUN B R BE S H U 88 22 A
i, ey AR A AR AR T I IR JE 2R, Pieids®
BRI ST, BIINFEAL S SR AR 3, RGETT [+
A RENE SR WIR NS PR 2 AR .
B2 B oA USR], AT XHRBERAR
fFBHEER BT G, I R A 2R R TUEMIC
UGS 2L BRI, SCOURE SO R AR AE I
5275 B W& MABT R AL S sl B 3
#JRR, BB G IR DS A R AR
REZF ARG, S IRIIEAL N SR LA . LA 57 45
HEZAEGE S, SRR EEYLRE R IR G RFE
A, LA R B SRS S S R A E EE  [F

108

1= RV 2 [ A g N a5 e Vs S i R )
N it ELIC EE, T R B 2 ARSI 2 i S
E B S Wbk RS R R BT

3.4 REIBIH THFEMHESERARIHRSR

b2 4 A 3 R R 2 CAOEE AL ) 75 S A% G 280 50 MK
IR, MR T H00E B Re 0 PR AR R o T8 R
W TRE GRS I HAR, MRS 2. BT 7R
IR, R s S R B R S . AT AR R AR |
LR B FANE F AT AR AR, T R 55 1A% SR
B TR A NIRRT PSR ORI 4 o 1%
PR R I 2 A& 2% SIHL, S g B o ki 5
Wt iz AT H &, i B 22 R0 28 4% 4 KU A% 5 B 4% v F) 78
FERAAS R, 0 LR R H 4% S BEAL RS 1 it
CRESIEE, IR A R S SR AR AR EAR, M
B PREDIRAS 2 0] I Z R G 226 sR A = Je U ok
R o 2 RGeS I 2 KBS AE I, [ Sh7E R4 2 (] HrAsE i
AN b B SRS BT AR S, T8 SRR RIS R R PR AL
R IR 5K R SR e M, A2 BGRII 2 At 5 405
PR IR R T 58 RIRTHRSE RGN LASE A, Wit
ZYRE B A, K S el S T I SOARHEIR | A8
5 I P B H ) S i R A 4 R AT R R AT
AN T, A6 Ja M AR 110 R SRR AR i

4 H5iE

AT FOR R Tl 22 48 Be A 3 R 4, I R HR IR
FEFZHR S5 S B RGHT, SCIL T SOl e 425 0K 3
1) 5 SR 20 1A 9 BRI » 32 H BN XU 28 il 4k R e A
Gu AR B N R PR, TR TR - T - A B -
b7 ABE O RINUE], A b A P by e 7 o s )
5 A [A]RISE AR BT 47 WX 25 o Bt 50 B 1 ok Bl = 2= AR R
52 RS BANRE, TR SEEREN IS HESE R 7T, HE3)
L4 TN B B IE T 1A R G AL B AR o AR SR KR
T e FHEA K A, R e A&
543 A5 AN 2 sk X, 8 AALE A A5 A T T
Tl 22 Ak R I T RESEIE 538 N, N Re G R AR I AR
R A AR IS I S BRI

(&% 3cik]

(1] E#H ABELI N ET NV EER T ZLEEFHNA
[J1. B XL F4,2025,16(4) : 97-100.
(218K . Tk A %048 + #4038 K S A L E R 4kt 5 R
A AT LT]. B A1 HT 5 B AL, 2024, 14 (33) : 22-25.
[3]#A . X T AKE M T =4 & S E RN 7 %
[J]. 12 BT T AT A, 2023, 24 (9) : 158-160.
(4] 485 . T HE MG T AR AT @ RITHR [T
BETY 5i%it,2022,2(2) : 156-158.
e /- 8 E (1993.6—), E,
B, FRIRK,

Rk, Ed: 75

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AR - 20255584 55
Smart City Application.2025, 8(5)

@f VISER

PiZH X LNG AL T) 5B S HOK RIEBI T B4

A
VP E Gk DAL IR (RN 8] A g 8], AL B 062550

EZE] iR T 9 B LH KRB E TR — AR AATA, EEANFEIEHANE, LAMEARRER. BAA
ikt & 54 GB50016. GB52621 % B KATE, Bl M ¥ KM% K, BEMERAKZHHA RN FHAEERKIE, RAFALE
BT BIRBARA N E B AR, P 2N GEE L NG il T a9 AHEK &N 5 & Gikit %, AR B kit id A2 i85
W) — BB AR R R, THERILTTARBH S BHAE,
[XEEIRAILNG it T : S#bkit: #imikit

DOI: 10.33142/sca.v8i5.16424 HESHES: TU92 SCRRARIRAD: A

Summary of Water Supply, Drainage and Fire Protection Design for LNG Liquefaction Plant

Project in Xi'an Area

SUN Ying
North China Branch of China Petroleum Engineering & Construction Corp, Cangzhou, Hebei, 062550, China

Abstract: The water supply, drainage, and fire protection design of liquefaction plant projects is a comprehensive system engineering
that requires full consideration of process specificity, safety regulations, and environmental requirements. The entire system design
must comply with national standards such as GB50016 and GB52621, while also taking into account water conservation and emission
reduction requirements. Through measures such as efficient utilization of circulating water, water consumption can be reduced,
ultimately achieving the dual goals of safe operation and environmental protection. The article mainly presents the design scheme for
the water supply, drainage, and fire protection system of a LNG liquefaction plant in Xi'an area, as well as some problems and

solutions encountered during the project design process, which can provide some ideas and references for later designers.
Keywords: LNG liquefaction plant; water supply and drainage design; fire protection design

BEE X%~ HbrfERE, 2023 43RE LNG i &k
7132 Jil CRIEEHEK 11, 4%), Hshf T 5/ & @ om
HE, XEEK KRG B R Ek . 18
YK RG I, TR RPAKM L, X477 HB &
A TS F K, b AR 2 B K EE SRR A A 2 R G Fa e 12
AT 5 VA HEZK ) 7555 J2 i TR AR R, i DR R A A 10
THKESARET 0. 8MPa. HEZK RSBt 77tk 7 S i
o3, X IRIE KSR RIS T, E
WK BT ET5 G A B W BT RGBTt T A AR 4 A
R, EGEX KRBT A E) O Kk BT RES &R,
[ B SRR R F 4 R e IR KK RS -

1 ITE#R

FLNG WAL T T H @R TP L m bR X A TR
A1 A LNG B Sl 2% g, o 0 H MR e, — O
Xl B Bt .

1.1 —HiT7E

WE 1 EBAIERE F19 300X 10'Nm® /d [ RIR AL
B 25 JI7 ING fiEtE. 18 & LNG ZEEIEME . 1 B4
A 600X 10'Nm? /d 1) LNG Ak B K 50 45 20 4 13 7t

1.2 mHiTHE

B 1 JEE 16 J5 77 LNG g BT 18 & LNG 2EH 4% .

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

AL SN TS 1500 X 10"Nm? /d.

1.3 FBRE

AR A BT, — IO St T
W, [ B Ayt A B 2 1 AT T RS

ThRgE L :

(1) TiHEA LNG Btk Mt L ifeshae, K
SRR B A T LNG A7, A JE KRS
EE NN TE

(2) TUHEA LNG ReEN A Thag, PN JE ke X 32 4t
LNG; LNG A DA ik A4 4 50 4 0% 48 0 N i 47

2 ARt

2.1 BkRESR

%7 0 K 32 B AT K A2 K SR Beil
FHKS T B RN K B At S /K SE o T H KIS ik 0 =
K% D TR K E 2 BT KE & FRgKE T E
JEft k. B K E 2K 77 0. 3WPa, LK,
KRG (TR DAFRIEY (GB 5749—2022), ik
WAL KR BRI 72, i K MR, &1t
AU N A K .

2. 1.1 AESEHK

AR TS R /K R BN AR 48 bk s S AR s R R K 55

109



@" VISER

BIRET L - 2025 584 A5
Smart City Application.2025,8(5)

2.1.2 A=K

FER T 2R RIS IER A HK R Gk
(A AMERFNCHEAE A . BB FIK. B sk, &
TG KA B B 5 A i TG K AL A B S b B K L e
Je e K %%

(D BAKARS: TTRHKEMR KL REH‘E
WAL /KEE B, R b B 2 5 A3k B T BRI 7K 5 )
(GB/T1576-2018) # /KL K bR AE ST IR AL /K AEIE A
KRG A/ AMERFNK S Bk, [FIRHE 1 At E R 2R
KEBEBE

(2) BREIKINK R G TR K SR A K 3 B A PR
IERRK I T R KA B, SRRk AL HE A B A 5 A
B (AL HKEALBRER B TE) (GB 50109—2014)
PR 512 FL R R AR T 5 T PR I R 2R K, 2 T2 %
HATBRERIKANK s [FIB iR IRA EK RGN TR K .

(DA K : B X AEE—A A K E W EEE,
B,

2. 1.3 GBI K

H 37 X AR - P 4 K P e K ik B SRR AL

[ 7R ) X R KB 2 46 28 S AR S A A A oK a1 K

2. 1.4 JHPith7EK

UK R BRI BT KRN 433L/s, —IRK K
KAE BT K EA 9199m’ s

2. 1.5 ffEEK

BTETE 7K R G0 32 B VA 77 ity 0 A kR = i), 7R
HE TP VA 7K e S Vs P RV A

REGEE K T B K FETR K, 283 /K Z2 3 1 ) i oy
K, RERUETE BT KA A, T BT K E A TR,
—AEAEFE R AR S, MOKTERKIEATEK, KEERAL R
ZARSPVRAIE, BB A K B, Z5TE B KTERN K.

2.2 BIRIKELG

2T REIA A HK BB A 9162m°/h, JEIR A HIK RS
B RBEA 9200m"/h; %5 R — 2 4 AL A EIEE AbEK
TR 10000m’/he AT H AEIR A E1K R 80K 50
TER RS, 1% R H AR FA H IS TEHKIE TEFRK
I ALK E . BRI HOKIESEH . TEAHIK
RGANK I N EFR AN K TN A HEE AN K o P/ AP

AN KENIRACIK o PH 3 A8 B il B AT SN BEM R ¢

FFEWIMIE . KA KRS

TEIRAHIK RGN IEFR 1 IR Fe 2 R A K , J 8%
FH 6 2R /KB A5 B AR DG PR 2R 45 P IR B A K o A6 R /K ZE TR K
EWE R, YEE BRI EE, Bk
IKIGERANFRBR K SRR 5 —BARME, B3
ALK K FE TR R R 7K 389 22 45 1AM K

2.3 HKkERESZ

HEK et P B EFESE N AT T5 7K BT K . W IR

110

IR TH BT F Kl TS P TS 3 7K

2.3.1 AWEHK

WRPEFR VPR 25 B3R, ol N AT K HE R (b 38, 41k
FTAIE G, HER AT, SRE ST KA
PR E AT, ACEERR SR R O T BE S K M

2.3.2 FimiEK

AFIGEX T 2035 B X I I K S P i R &5 7K
AT REAAAE D B2, oA X3 BBl AT i 152 B U460 1 11 kA7
FNY5 70, VIR ZKHE 2 Eritis ki, 28 s Kb H 3
BACHAbR G, HEE bR 0 O TGS K R

T A HETBU & 15 K 48 8 i i5 /K8 LR U B & 0k
RIS hTE Kb, AbE s QR A E AR HE R L.

2.3.3 EHIEK LMK

W X A rg AR ) s M, PR X K5
Sy BHEHEZ T BUN KR W, HCARARYE | X 34 5 g i &
FZK BT, 28 WY 7K B2 T 22 38 1 S5 HE 22 TH BOW 7K I

ERMPUKE AR ERTHE R HENKE M, 94—
Hers o

ALK AL B 7 2R (R K B R K A B2 B 7 A )
WK SAGIAA K R G G 7 R K HERCE B
KRG, 5MKMEE—FSME HBKHE. K550
THEGHER T I N K RS

2.3.4 JHPIFEHOK

(1) ING HEX: H4b LNG il HESNRE AR - HE, W
B 7K 32 BN GETHF & 174 EIBHHOK , 25 R3O 1 J2 i 0
T 2R PT E VR g - AN B, SO B K BLIE R R
HOERKHBTMEDR, S 8 TEREK, &4
IKVGHEZ LK &R 5.

(2) AFUGEX : A FIEE X K o BB IERS 7= A I VE B
THUK, ATREE AR, WMRFISI, HETFEHUKEHE
IR HENFHOK ISR, J5 2248 55 K R 3 2% B Ab A
b5 2655 = AT Ab 3.

(3) TLEEEX: T3 X KK SRS F i
FEAE R K, & T 2258 X HK G HES F oK,
FFUSCE T2 8 B X S M5 /K, FoAbEE 7 20 R &5 /K .

2.3.5 iRk

i S8 A T DR S OB HE O K S HEK B HE R F ik
K, A3 7 2R HOK .

2.4 B RS

K TFEEIEN TR, RIS SR faR:
Y, JEWRKISER o ZIA L] =gk, N E
BT %o NG H#EX (2 B8 5X 10'm'LNG f%HE, i 1
JE 16X 10'm’LNG i) TR E X AKX . 22X,
Hopth A S5

2.4.1 WA R

PG (RIS T #itFrifE) (GB51261-2019),

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AR - 20255584 55
Smart City Application.2025, 8(5)

@f VISER

WAL L) N THEN A K RS .

(D T XA ERSLHIIGR S EE SR RS, &
| HE AT B kA, FELZEEE X LNG fERHEX . A7
X VAT T B 7K M5

(2) Bt v B ] e 2 i BORIA K K R 4

(3) VAT X il e 15 1 [ e XK B RS Bl K A

(4) HHEFAT 300 mHE 2N REARE.
HFAFURT 10000m* B = KT 15m 1 R @3
BEN. SMNE K

(5) 3 Py LA X 3 15 8 ] e A B A J1 K R 4

(6) X EEBNATHH K KIEE;

(1) HIX & BB AA K KIEE

(8) & THREIX LA S & s S S5 AR HE % KK S
BrVEIE O, BB T AH R HE AR SR UK k3, DR
TEPN KA K o F R KK

2.4.2 JHHi KR

T B KRN K H T BOR K B34S, /K B K A Ha sl
1] 5 7K SR ICBE, AR TT RN K, A % 145 1k % h
K THBOKIE AT 2 B K FERN K T 3R o R TTECRb K &
191. 7Tm’/h, H i Fh KIS [H] <48h.

2.4.3 JHB R E

(1) VBB KHE: Jr a2 2 JB 5000m’ B KHE (g
R FR 4626m°)

(2) THBE B L RN R DG, R WP K
FAa4a QHE25, HifaEEE 1 £, BERE 1 £,

(3) LNG X : Ay LNG fifs (o 15 T N vk i) 2 5 0 T [
B UKW 5535 B o SRR B B IR = AR B, SRR R 1
BRKLGIRARE.

(4) P FRIGEDX - ¥4 7 0 v L I s oK bk i L
X[ 52 Y B AR B ok ke s RSB TRy KK E

(5) T2 4% 8 X - 15 B[] 5 ¥ 7 /K M B K e # 313X
RS HOMIA KK E

(6) SRR T RUR T 300m’ (9 202K B
4. @SRRI T 10000m’ 85 E R T 15m (1R
PSR E SN AMNE KA Hp SR @ s s =y
KN TERGE, WP K & B R, =W
T KA AR LA B 5 R IRIDE AT i 5 S =5 N T B
IKE TR TR, J B 2 N KA TR AR BT K

(D X WEHEPEMN, B R, A
ARHT I 1) P9 R CRTVEB MDD B AN 5 A T &
KD 3. TR E X X S0 E A K KA .

2. 4.4 JHPi RGN S

COWEBEAHIK R G814 B4 HIK R 58 54 E Sh I
JEEN. TSR S A e S = R )y 2

EWES AR PR R IR RS
(1.00~1.30MPa)>, M& W& T HEEKEWKE

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

(1.00MPa) BY, FaEZEEEhaEMIEE, JEMWE T
EIRGEMEIE S (1.30MPa) B, FaEZEFEik. —HAK
GRA, W FAKER N, WK RE TR, UE M
JIF4 ZE V5 IARARIE /) (0. 85MPa) B, [ BB B 30T
7K, B I B Fe R 1 %% o b T B K R A A2 A
B 7K 7K

Hh s R KR B B B RIS S 5, W E
E27 S ) =PI B1 r)

(2) FfEECHE R KRG : SR BRI N R A
LNG MHJwHT, s K KRG E 830,

(3) LRI RS KR FEMEZMIZ TG, &
Gl Aaay b € Y N N =) = EI N 1070 S I i il
RGBS PLC, AR HI e i e E 35 e

3 it AEL ISP BEIAEIMRBAFTR

3.1 fBIRKARS

3.1 1 AR ARG M IRER/KEMRRRE

TEIR K FR G0 7K AU )P A 0 2K o A CRE IR ER /K
KSR Z (24920 40), TEAKRGWE 4 a3 KA
(RS mEmAE 43m), LIRFKSIEHKTERERE KL
6000m’/h (FH/KHECOE J7 0. 42MPa), R & 48 F /K A e
G FR /K 77 3534 F 0. 85MPa 245 s [aIIN FE4RHL) 5 A
10kV A% #3515 B 4 MR 7K 5 (PG 3R /K 244 500m’/h),
BT FH /K A 7K E 1 R B SRASHE T 0. 6MPa.

F5 oK R AR AR 0 e Rk s R B AT T %, BT X
o 8 TR KA T OB 1 e CAnFLAR s P I 1 i),
P80 BRI 23 38 A1 QOB A 7K R G0 7K P46 18 7 1 0 B, A
BT BB h T I T A KRR IR RS
FEWAT R A7, AHZ RS it AR RN

NORAEEH A EIK RS0/ SRR IR A 8ddis, %
THIEHA ZIK RS0 N RIEIHR S5/ MESR A R4 i
17, JEHMIKIEIESG K /7 0. 85MPa fE % % F /K 4 (MR 7K
MBS, FERTROKE B R ANKIRFFZE 0. 50~0. 55MPa;
I FH /K AR VA 2135 K BLEEE S (0. 55MPa), [FI/KiE
T M R S e R R KT

3.1.2 kAR R E

EI K AR AN 3R 2 28 2 [H) 52 PR o WIAR LT EAE AL 7]
IR B FoAth = Ak FH 7K AU 22 X P B [l /K S 4 43
WERE. W ERNAGER, (8T8 gk =
BEAN e e 35 2 () Z BRI 45 A HAh I B K RGE &4
5, RBEMEEDKTERE. B RN, DUEX 4
RGUBAT IR Bt P e Btk AT e A% 5 (R [X 33 LI 7
0 5] AR A I ARG 56 T 2 e 5 A 2 3CR s 2 ik E
BEEDKE R, A5 R GsATE S, AifiidE—5
Kol RGLE 1R -

3. 13 R K S S R

RGRR T FEURE FH K S8 BT K R4

111



@ VISER

BIRET L - 2025 584 A5
Smart City Application.2025,8(5)

NG, RSB THR, S48 (R 43m K
71 0. 42MPa) /K E RIS AATEHE /1 KT 0. 6MPa 1l
AT, TRHAR /K A A K S 8 5 B 22 4 I EA T 1l
Nial

[ B 252 S L[] 1 7 R R , il A e, 15
TR AT R S5 B T

3.1.4 M. AMEF MK

PEREIR AN KK o BETH P AMIE RN KA AR K,
TP EIRSE B K AR, it — BT IR R /K T fR
UEE BV ROR , NTEFR AN K B B B kK 2 B 5 K 3
BT, TR KIS0 ) B R AR e AR e Ah 72
BribK, 255 Sk SRR E 5 — e E R R TR AR K .

AMER R TIRIE N 76. Smg/L, IRAEREEN 6, Fyit
G RS TR B T 0 R A P AR R o, SR K B L R AR
MBS 1, Stk e HEE K RS .

3.1.5 ¥R IH

R R G L 8 2 7= AR R /K UK R Bl AR
AR /K 5 AR R A8 T 0, AR PR /K FR 5 I ¥ B 7 [l
o APNIEH K BRI R A 45 7= LR AR AR A B, Gl I 32 i
FEANMKE B 5 € K 23K 4ERE R G0 P 4
FE 14k BRI, Gt 5 — B Rl 2 K RS LERE R
GAHE .

3.2 HEFRSZ

3.2.1 RSP ELEMILRE

PN NS BB . — B LNG T H , itk
i TR IR 2 L 4 o) MR T 18 A S5 R R A, R I A
Ji5 A SR B o AFCAR T T R ) 2 5 X [ i T
P AN G Ve B AL, R IS T B AR T o M s
i K RN VE220ERE) W) F5 B M i 2% b 4%
eI, SRR A EME RSB AR A . RIS
GB50219 FHOGELR, G E LK HAHINE

3. 2.2 MATEE S I A 9 H 3R R

V2L RV TH TR 25 S AN [R5 ) 0 T A ek R B

(HG/T 20592). ZIH P R4 LAEE /) 1. 3MPa (A K

JE 73 1. 40MPa) , YL IR L FIANE AN, BLit K7 1. 6MPa.

RTHARPRN VATV R, 22088 1 I Hrlontv2:22
FERIFEM, 20 CHY 304 VA2 KM 1. 23MPa ANAEH 2 1H FH 7
K, JEEAIF I FUE A 16Mn PRI TR R .

JE ST H , EUCRTE N AT A% 1 S 2 b B A

112

3.2.3 ENHARRGUE

7 HL 2R s () 15 B PV KRR P R AR (R SR K
EAITE) (GB 55037—2022) MISLEK, [HHuEAAT
300m’ (I 22T B B PE N B E N kR . A HLFT
NS s RIS 35 s B 2R B 4, s (AT R A 78 SRS A
LI, R E AR B AR A

WILE K = WA & E T =40 F HARIR A, J5 2%
BTG M BRIV, B =N KR RFESN T AR
G, SO BRI L, T ORI BRI R R,
B FKIE AT K K

3. 2.4 fiffEEKE IR EE

AN R 7K g e 2 K, A P A 1A T I 77 BR 1)
IR 7o VA 550 il RE AR 50 1 e R4 ) 5 %o i GRE AR A TV /K,
G A7t A T R A A0 S {EZ T H TR It i E VR K R
1. 8MPa, XKt iV E KR ) 0. 5MPa (fif & i1 & /1
0. TMPa), WHFEERS /K A fm 2z AE 5 K, DR ) 5 %
Kot ik TR KRR AT ok 6 e 1A

K IR B AL 2 ¥ B8 e e, e S 98 IR ) 717 7 5
[F) B s 1) 2 R0 5 B0 7K e i v s 1R i 5 B 2 4 I it
JE [F1A

F TR (BT Ty ImZE 350K, BT 22 e I, A P %
[FlRAE 2R TR E .

4 H5iE

— AL TSRO, B (A HEK B B R G
BN I, %00 B EBEE At Tk Fe b 8 T 8 2 [
M5 e, B DA B IR S R, BT N R T IR
T H Mg, 5 308 Ja SR A SR BT T R B A0 70 B
5%%,

(&3 3Cik]

(135, B EF, B, & ING BRoE4H KRG R
B R HEH AR (J]. Aol At T 4, 2023, 26 (9) : 141-143.
[2] & B2, LNG /R 3 B9 K B XE /& I 1 B B K % M ik it
[J]. w T #,2023(21) : 104-106.
[BIE X, AR =L RITHRAFEL LHATERIT+
oy s R [J]. TR#EE 5441, 2023 (11) : 150-152.
B I (1992.8—), &, mbLA¥, L¥EILE
ET%, s THEA M IBERARA S L, AT,
BERITAR, BAERIREINR,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AR - 20255584 55
Smart City Application.2025, 8(5)

@f VISER

AT AR 5 H L E RSP

e

AR T A RFAEN ], 8 iziBik 834000

o

(HE] 2T REFRUMNEXEL R AT TRETHEN —RXEGRETEAZR, B3 5FHHARBORAXZLSE
EATT M, FRAETRERL AEME, SRFMBELE, FEDHE XA KBS RAREF, ZAEETHAKER
EHAFIHNLHELIHANREZ, HFFAERRKEATHETNERELETNGHERS, TLAIFRLEZR T4
TR LM IR P A BTk, AR S BE I R ARMILTRN, L@ RN, REE. Fi A AN E R
Bl 7 &, MRsiRIEs) 5 EIEH RS RATLRE K. HAREAFM LR TIEE L4, BERATHEME
BT 2 Ao T 4 R A, R G R TE B A BFEIT A 2 TANE.

(KSRl Faeln; HETW; RFEL; THALIKFRE; ML

DOI: 10.33142/sca.v8i5.16426 FESES: TP274 XERFRIRED: A

Research on Intelligent Monitoring and Fault Diagnosis System for Petrochemical Equipment

PENG Dian
Karamay Sanda Co., Ltd., Karamay, Xinjiang, 834000, China

Abstract: The research on intelligent monitoring and fault diagnosis system for petrochemical equipment focuses on building a new
generation of equipment health management system, and improving the operational reliability of key equipment through
interdisciplinary technology integration. The research focuses on three core issues: the construction of intelligent perception networks,
multi-source heterogeneous data processing, and optimization of intelligent diagnostic algorithms. It systematically elaborates on the
full chain technology system from data collection to decision support. Digital twin technology achieves dynamic mapping between
physical space and information space, and industrial artificial intelligence algorithms break through the limitations of traditional
diagnostic methods in complex fault identification. The research proposes a hierarchical and progressive system architecture design
principle, establishes differentiated monitoring schemes for rotating machinery, reactors, and pipeline systems, and forms a hybrid
diagnostic paradigm that integrates knowledge driven and data-driven approaches. The technological achievements provide theoretical
support for predictive maintenance, significantly improving the timeliness of fault warning and the accuracy of diagnostic results, and
have important engineering value for ensuring the safe and economic operation of petrochemical plants.

Keywords: intelligent monitoring; fault diagnosis; digital twin; industrial artificial intelligence; predictive maintenance
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Problems and Measures in Chemical Safety Management

CHEN Xin
Zhejiang Oriental Dongfang Fluorine & Silicon Materials Co., Ltd., Quzhou, Zhejiang, 324000, China

Abstract: With the continuous deepening of the concept of safety production, safety management issues in the chemical industry are
receiving increasing attention. Under complex production conditions such as high temperature and high pressure, chemical production
often faces many challenges, which brings extremely strict tests to safety management. To ensure continuous and safe production,
many chemical companies have started to conduct detailed analysis of existing safety management issues and develop actionable
solutions based on actual conditions. Implementing these measures can not only improve the safety management level of enterprises,
but also reduce the probability of accidents, and create higher economic benefits for enterprises. The article focuses on the key issues
in chemical safety management and provides corresponding solutions, hoping to provide reference for safety management in the

chemical industry and promote its healthy and sustainable development.
Keywords: chemical safety; safety management; problems and measures
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Exploration into the Difficulties and Improvement Measures of Safety Supervision for
Enterprises Operating Without Storage of Hazardous Chemicals

YANG Xunhu
Emergency Management Bureau of Xi'an High-tech Industrial Development Zone, Xi'an, Shaanxi, 710128, China

Abstract: The safety supervision of non storage operation enterprises for hazardous chemicals is an important issue in the current
emergency management field. Although these types of enterprises do not directly store hazardous chemicals, there are still complex
safety risks hidden in the procurement, transportation, sales and other links involved in their business activities. In recent years, with
the rapid development of the chemical industry and the complexity of the supply chain, the no storage operation model has become
increasingly common, but the regulatory system has not fully adapted to its particularity. Between 2022 and 2025, emergency
management departments in multiple regions have found during law enforcement inspections that some companies evade supervision
through OEM operations or virtual warehouse receipts, exposing loopholes in license approval, daily inspections, risk tracing, and
other processes. The traditional regulatory approach centered on warehousing is no longer sufficient to cover the full chain risks of non
warehousing operations, and there is an urgent need to explore innovative paths from the dimensions of institutional design,
technological means, and collaborative governance. The article combines grassroots regulatory practices to analyze the risk
characteristics of non warehousing enterprises and proposes targeted efficiency improvement suggestions, in order to provide reference
for building a more accurate and efficient safety regulatory model.

Keywords: hazardous chemicals; no storage operation; safety supervision efficiency; collaborative risk governance
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Exploration on the Application of Drones in Mining Surveying

DONG Yingwen
Inner Mongolia Zhongtai Energy Group Co., Ltd., Ordos, Inner Mongolia, 017100, China

Abstract: With the rapid development of technology, drone technology has been widely used in the field of mining surveying due to
its efficient and flexible characteristics. This study aims to explore the current application status, advantages, and challenges faced by
drones in mining surveying. Firstly, the basic concepts of mining surveying and its demand for accurate data were introduced, followed
by a detailed explanation of the application of drone technology in mining surveying, including terrain and landform mapping, ore
body volume calculation, environmental monitoring and management, and other aspects. The research method is mainly based on the
collection of data by high-definition cameras and multispectral sensors carried by drones, and further processing and analysis of the
data through GIS software. The research results indicate that drone technology has significant advantages over traditional measurement
methods, such as low cost, high efficiency, and good safety, and can provide more accurate and real-time mining measurement data.
However, the application of drones also faces challenges such as legal and regulatory restrictions, flight stability, and complexity in
data processing and analysis. Finally, the study proposed several optimization strategies, including strengthening research on laws and
regulations related to drones, improving the flight stability and data processing capabilities of drones. The research significance lies in
providing a new and efficient technological approach for mining surveying, which is of great value in promoting refined management
of mines and environmental protection. This abstract outlines the application scope, research methods, main research results, and
practical significance of drones in mining surveying, aiming to provide reference and inspiration for relevant personnel in this field.
Keywords: drone technology; mining surveying; GIS software; environmental monitoring; laws and regulations
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Research on Space Big Data Platform Based on UAV Surveying Technology

ZHANG Yaping *, JIANG Yanling !, SUN Shuai **
1. Beijing Ziyou Chuanglin Landscape Planning and Design Co., Ltd., Beijing, 100020, China
2. School of Architecture and Art, North China University of Technology, Beijing, 100144, China

Abstract: The geographical spatial layout of residential areas in China is scattered, and the natural and urban environments are
different. Compared with traditional manual surveying, low altitude unmanned aerial vehicle surveying technology has a shorter
technical process, higher work efficiency, more comprehensive sampling data, higher data accuracy, and stronger environmental
adaptability. It has greater potential for application in dealing with small and medium-sized block spatial data. At the same time, with
the intelligent development of modeling software and the simplification of the processing flow of model databases, low altitude drone
aerial data can be quickly and accurately processed, and professional and accurate two-dimensional maps and textured

three-dimensional models can be quickly produced.

Keywords: unmanned aerial vehicle surveying; space big data platform; Harbin
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