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Lightweight Concrete Walls
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Abstract : Lightweight concrete walls represent a novel type of building material in the modern construction
sector, widely applied in construction projects due to their numerous advantages, including light weight,
thermal insulation, and sound insulation. This paper analyzes, through laboratory research methods,
the impact of varying mineral admixture contents, the addition of high—performance water reducers,
and different surface densities on the thermal insulation, sound insulation performance, and overall
stability of lightweight foam concrete partition walls. The results indicate that mineral admixtures and
water reducers can significantly enhance the performance of lightweight concrete wall panels.
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Urban Diagnosis Method and Practice Based on Urban Land Space Monitoring

Hu Hong
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Abstract :

Urban land space monitoring involves integrating data from multiple sources, providing data support

for urban diagnosis. Urban diagnosis encompasses a comprehensive analysis of various aspects.

Various theories serve as the foundation for both monitoring and diagnosis. This paper introduces

methods for processing monitoring data, the construction of diagnostic models, and discusses the

application in different regions and the collaboration between cities and counties. It also explores the

effectiveness, challenges, and future directions of monitoring technology.

Keywords :

urban land space monitoring; urban diagnosis; data fusion
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Abstract :

This article introduces the differences between Grade A office buildings and other public buildings,

explores innovative concepts in the interior decoration of public buildings, including green and intelligent

design, and discusses methods to enhance spatial efficiency, such as optimizing the core building

and using prefabricated construction. It also highlights the distinctive designs of different types of

public buildings, outlines an innovative methodology system, and looks ahead to future development

directions.
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Abstract :

in this paper, the construction project risk characteristics, this paper introduces the risk recognition

method, such as the Delphi method and evaluation methods such as AHP, FCE, control strategies,

such as PDCA circulation, building supervision warning system and so on, also involves twin

technology, intelligent monitoring technology, digital stressed the importance of engineering supervision

functions and risk management.
Keywords :

construction project risks; risk identification and management; engineering supervision
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Abstract :

In municipal engineering ISO9001 and GB/T50430 standards, analysis of the construction quality and

the core elements of management techniques and existing problems, introduces BIM + GIS technology

applications such as early warning system, emphasized the importance of building collaborative

mechanism, including organizational structure, system construction, etc., and through the empirical

research to prove the value of synergy strategy.
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Key Control Points and Standardized Process Design for Construction

Supervision of Prefabricated Buildings — Focusing on Quality Control of

Prefabricated Component Installation and Grouting
Xing Jinwei
Tianjin Construction Engineering Management Co., Ltd., Tianjin 300190

This paper focuses on the core aspects of quality control for prefabricated component installation
and grouting in the construction supervision of prefabricated buildings. It systematically analyzes the
characteristics of prefabricated building supervision and the key points throughout the entire process,
constructs a Key Control Point (KCP) system, and designs a BIM-based standardized supervision
process. By comparing the differences between prefabricated and traditional cast-in—place building
supervision in terms of control logic, core objectives, and other dimensions, the paper clarifies the
critical impact of prefabricated component installation and grouting on structural safety and functional
performance, as well as the dual technical-management risks involved. Based on the principles of
“impact on structural safety, significant quality fluctuations, strong concealment, and high rectification
costs," the paper employs a "fault tree analysis + engineering experience review + specification
benchmarking" approach to identify key control points before, during, and after the construction
process. These points cover core aspects such as personnel and equipment verification, installation
accuracy monitoring, and grouting density testing. Guided by the principles of "model-driven, data-
integrated, and collaborative management," a standardized BIM supervision process for the entire
construction workflow is designed, providing practical references for enhancing the efficiency and
quality of construction supervision in prefabricated building projects.

prefabricated buildings; construction supervision; prefabricated component installation;
grouting quality control
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Optimization and Simulation Analysis of Emergency Evacuation Paths in
Subway Transfer Stations Considering Passenger Evacuation Efficiency

Chu Huayi
CCCC (Tianjin) Rail Transit Operation and Management Co., Ltd., Tianjin 300201

Abstract : To enhance the emergency evacuation efficiency in subway transfer stations while balancing evacuation

time, facility congestion, and passage safety, this paper focuses on the optimization and simulation of
emergency evacuation paths. An evacuation optimization model that accounts for passenger heterogeneity
is constructed, abstracting the physical space of the transfer station into an undirected weighted graph.
A multi-objective mathematical model is established with the goals of minimizing total evacuation time,
average congestion, and total safety risks. The Pareto optimal set is solved using an improved non—
dominated sorting genetic algorithm, and the optimal solution is selected through the ideal point method.

A 1:1 simulation platform is developed, and three types of comparative scenarios—"baseline," "single—
objective," and "multi-objective"—are designed. Simulation analysis verifies the optimization effects: the
average evacuation time in the multi-objective scenario (222 seconds) is 27.2% shorter than the baseline
(305 seconds), the maximum congestion (2.8 persons/m?) is significantly lower than the baseline (5.2
persons/m?), the incidence of safety accidents (0.8 incidents) is reduced by 89.5%, and the standard
deviation of exit passenger flow distribution (4.8) reflects improved balance. Additionally, the multi—
objective strategy outperforms the single—objective strategy in terms of robustness and practicality.
Based on the results, four categories of improvement strategies—facility optimization, signage guidance,
passenger flow control, and scenario-based contingency plans—are proposed, providing theoretical and

practical support for emergency evacuation in subway transfer stations.

Keywords : subway transfer station; emergency evacuation; path optimization; multi-objective

optimization
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Energy-Saving Operational Modes and Efficiency Enhancement Pathways for
Zoned Ventilation and Air Conditioning Systems in Subway Stations

Abstract :

Keywords :

Wang Mingle
Tianjin Metro Line 1 Operation and Management Co., Ltd., Tianjin 300201

This paper focuses on the energy—saving operational modes and efficiency enhancement pathways
for zoned ventilation and air conditioning (HVAC) systems in subway stations, aiming to address
the limitations of traditional "fixed parameter, unified start—stop" operational models that fail to adapt
to the functional, load characteristics, and dynamic operational needs of different station areas. It
provides an in—depth analysis of the system composition, thermal environment characteristics, and
load composition in the three core areas of subway stations: public zones, equipment zones, and
tunnel zones. The paper reveals energy consumption pain points in traditional models, such as coarse
control, load disconnection, and insufficient coordination. Building on this foundation, it innovatively
proposes and constructs a "demand-based adaptation, dynamic optimization" zoned energy—
saving operational mode. To ensure the effective implementation of this mode, three key pathways for
efficiency enhancement are systematically proposed: equipment upgrading and system optimization,
providing hardware support through high—efficiency and frequency conversion transformations of
core equipment and system process reconfiguration; refined operation and intelligent maintenance,
establishing a dynamic management mechanism and a full-process intelligent maintenance system to
provide institutional safeguards; and data—driven and intelligent decision-making, relying on a data
middleware platform, load prediction models, and an intelligent control platform to achieve a transition
from passive adjustment to proactive optimization. Research indicates that the constructed zoned
energy—saving operational mode and efficiency enhancement pathways can achieve a comprehensive
energy savings of 20%-35% for the system, significantly improving the operational efficiency and
intelligence level of subway environmental control systems. This provides important theoretical
foundations and practical guidance for the green and low-carbon development of urban rail transit.
subway station; ventilation and air conditioning system; zoned control; energy-saving
operation
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Research on Testing and Performance Optimization of Highway
Surface Materials

Hu Jie

Aba State Guoxin Construction Engineering Quality Inspection Co., Ltd., Aba Tibetan and Qiang Autonomous
Prefecture, Sichuan 624000

Abstract : With the development of highway construction, it is of great significance to study the performance
and optimization strategies of highway surface materials. This article conducts a systematic study on
the optimization of material properties for highway surfaces, exploring the classification, performance
indicators, and influencing factors of materials such as asphalt concrete and cement concrete. By
optimizing material formulations, improving construction processes, and introducing new technologies
and materials, the mechanical properties and durability of materials have been significantly improved.
The study revealed the influence of material composition and construction technology on performance,
and proposed targeted optimization strategies. Future research will focus on optimizing experimental
methods and evaluating the performance of new materials under complex working conditions, in order
to promote continuous progress in highway surface material technology.

Keywords : highway surface materials; performance optimization; durability
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Optimization of Construction Quality Management in Highway

and Bridge Construction
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Abstract :

Highway Bridges are an important component of the transportation system, and their quality directly

affects the development of China's highway construction industry and social economy. This article

analyzes the quality problems existing in the current construction of highway Bridges in our country

and proposes optimization countermeasures. On this basis, it is hoped that some references and

inspirations can be provided for the relevant staff.
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highway bridges; construction quality management; optimization strategies
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Abstract :

Fiber—reinforced cement-based composites, as a new type of building material, their mechanical

properties directly affect the engineering application effect. Through systematic experimental research,

mechanical property tests were conducted on cement-based composites under different fiber types

and dosages, and the variation laws of key parameters such as compressive strength, flexural

strength, and toughness were analyzed. The test results show that Appropriate fiber dosage can

significantly improve the mechanical properties of materials and provide technical support for practical

engineering applications.
Keywords :
strength

fiber reinforcement; cement-based composite materials; mechanical properties; compressive
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Abstract :

In the process of construction engineering, ensuring the quality of building materials is the foundation

for ensuring structural safety. With the advancement of technology, various advanced detection

techniques have emerged to improve the accuracy of building material quality control and optimize

the construction process. Through research on physical, chemical, thermal, and electrical performance

detection techniques, different application directions and improvement measures for detection

techniques have been proposed, in order to provide reference for related fields.
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Analysis of the Integrated Development Model of Underground Commercial
Complexes and Subway Stations

Wang Yan'an
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Abstract :

As China's urbanization process enters the "stock optimization" stage, ground space resources are

becoming increasingly tight. The development and utilization of underground space have become an

important way to alleviate urban traffic congestion and improve land use efficiency. The integrated

development of underground commercial complexes and subway stations is a composite development

model that deeply integrates rail transit stations with commercial functions and public service facilities.

It not only realizes the functional linkage of "transportation + commerce", but also promotes the

transformation of urban underground space from "single function" to "multi-functional integration".

Keywords :

underground commercial complex; integration with subway stations; development model
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Yoyogi National Gymnasium: A Paradigm of Kenzo Tange’s Cross-Cultural
Architectural Aesthetics—Reconstruction Based on the Three-Dimensional
Framework of "Nature- Structure-Experience”

Wang Ziren
The International Department of Shude High School, Chengdu, Sichuan 610097

Abstract : Kenzo Tange's Yoyogi National Gymnasium (1964) is regarded as a model of "creative translation"
of Eastern and Western aesthetics in the context of modernism. This article takes "nature — structure
— experience" as the vertical axis and "Eastern spirit — Western form" as the horizontal axis to
reconstruct its cross—cultural strategy: the Eastern concepts of "harmony between man and nature",
"formless form", and "simple beauty" are abstractly represented as "spirit", while the Western concepts

of "rational geometry", "structural expression”, and "pure form" are refined as "form". The two move
from contradiction to dialectical unity within the same structure through the triple mechanism of
"symbolic abstraction — technical intertextuality — ritual reconstruction". The article concludes by
returning to contemporary Chinese architecture, proposing a triple shift in materials, space, and spirit,
providing an operational "divine transmission" path for cross—cultural practice.

Keywords : Kenzo Tange; Yoyogi national gymnasium; eastern and western aesthetics; cross-cultural

architecture; structural expressionism
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The Current Application Status and Development Challenges of
Construction Robots

Zhou Fadong
Xizang Jiaofa Project Management Co., LTD., Lasa, Xizang 850000

Abstract : With the transformation of China's construction industry towards high quality, intelligence and
greenness, construction robots, as the core carrier of intelligent construction, are gradually moving
from the laboratory to practical engineering applications. This article systematically reviews the
current application status of construction robots in the fields of main structure, decoration construction
and new technologies, and analyzes the development drivers and practical bottlenecks in terms of
technology, policy, market and commercialization. Research shows that although construction robots
have demonstrated significant advantages in enhancing construction efficiency, ensuring operation
safety, and reducing carbon emissions, they still face multiple challenges such as insufficient technical
adaptability, high costs, lack of standards, and shortage of compound talents. In the future, it is
necessary to promote the large—scale, standardized and sustainable development of construction
robots through policy guidance, technological innovation and industrial collaboration.

Keywords : construction robot; intelligent construction; construction automation; technical bottleneck;
development challenges; china
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Quality Optimization Strategies for Urban Traffic Engineering Based
on Large Models

Zhou Jingrun
Shandong Lugiao Group Co., LTD., Jinan, Shandong 250014

Abstract : As China's urbanization process enters a high—quality development stage, the scale of urban
transportation infrastructure has continued to expand. By 2024, the total mileage of urban roads
across the country has exceeded 5.5 million kilometers, and the total number of Bridges has surpassed
1.05 million. The traditional methods for optimizing the quality of traffic engineering rely on manual
inspection and a single algorithm, which have problems such as low efficiency, insufficient accuracy
and high cost — manual inspection takes more than 2 hours per kilometer, the rate of missed detection
of diseases is over 25%, and the average annual growth rate of maintenance costs throughout the life
cycle is 8%. Large Language Models (LLMs), with their capabilities of multimodal data understanding,
complex pattern recognition and dynamic decision—-making, provide disruptive solutions for the
optimization of traffic engineering quality. This paper constructs a four—stage closed-loop technical
framework of "data collection — model training — quality assessment — strategy implementation", and
combines an empirical case of road and bridge engineering in a provincial capital city to verify the
application effect of the large model. The results show that, compared with traditional methods, large
models can increase the accuracy of disease recognition by 17.5% to 26.5%, reduce the total life
cycle cost by 23.6%, and decrease the incidence of safety accidents by 25%, providing theoretical
support and practical paths for the intelligent transformation of urban transportation engineering.

Keywords : large language; model urban traffic engineering; quality optimization; empirical analysis;
cost control
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Exploration of the Role of Promoting Information Management in
Construction Engineering under the New Situation
Li Zining
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Abstract :

Against the backdrop of intensified carbon constraints, heightened fluctuations in factors, and

increasingly meticulous compliance audits, construction project management is transitioning from

experience—driven to data—driven. The informatization of construction has evolved from the

accumulation of isolated tools to a systematic engineering process that spans from planning to

operation and maintenance. This research focuses on the mechanism of action, key intermediaries,

and value pathways, that is, it conducts arguments from the perspective of the level of action,

concentrating on dimensions such as schedule reliability, quality and safety, collaboration costs

and transparency, green construction, and intelligent operation and maintenance, aiming to provide

verifiable explanations at the mechanism level.
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governance

informatization of construction projects; schedule control; quality and safety; data
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Energy-saving Design and Operation Optimization Strategies of Denitration
Electric Heaters

Dai Guohui
Guangzhou Zhujiang Electric Power Co., LTD., Guangzhou, Guangdong 511458

Abstract : This paper focuses on the electric heater in the SCR denitration system. Introduce its structure,
parameters and heat conduction mechanism, and analyze the energy consumption problems and
their causes. This paper expounds the optimization methods such as the application of new insulation
materials, topological structure design, and temperature control strategies, and also involves
contents such as data collection, energy efficiency evaluation, and start—stop strategies. Finally, the
transformation effect is verified through examples, emphasizing the importance of energy—saving
design and operation optimization as well as the future development direction.

Keywords : SCR denitrification system; electric heater; energy-saving optimization
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Intelligent Control and Optimization of Aeration System Break through the
Bottleneck of Nitrogen and Phosphorus Removal
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Abstract :

This study developed an intelligent control system for optimizing aeration based on the latest

discharge standards in the Minjiang and Tuojiang river basins of Sichuan Province. Through innovative

applications of fluid dynamics simulation and fuzzy PID control algorithms, the system achieves precise

dissolved oxygen regulation and optimized aeration timing, providing a reliable technical solution for

upgrading urban sewage treatment plants.
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Abstract :

This article introduces the content related to substation electrical supervision, including the standards

system for electrical supervision and the core elements of quality supervision. It also discusses

key points in the installation of transformers and GIS, the management of secondary system

commissioning, the application of BIM technology, and how the supervision system built on intelligent

and digital technologies enhances project quality.
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substation; electrical supervision; project quality
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Abstract :

This paper focuses on the full lifecycle risks of distributed PV-storage—charging projects in new energy

investment and construction. It introduces risk theories and assessment tools, analyzes stage—specific

risks, and constructs a risk identification framework and case database. Risk control measures—such

as establishing evaluation systems and models to address policy-related risks—are presented. A

series of practical results have been achieved, providing decision—-making support.
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Abstract :

This paper introduces technological innovations in drainage engineering, including the development of

new pipe materials and the application of BIM technology. It elaborates on risk management strategies

such as establishing evaluation indicator systems and prevention control mechanisms. The research

also explores the integration of technological innovation with risk management, particularly through the

development of intelligent decision—-making systems. The paper further highlights existing barriers and

future directions for this integration.
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Abstract :

This paper focuses on MEP systems in retail-hotel renovation projects, analyzing their distinctive

challenges including functional complexity, spatial constraints, and non-interruptible operation

requirements. It introduces key phases of full lifecycle management for MEP technology, covering

existing pipeline demolition, energy—efficient retrofitting techniques, as well as upgrades to water

supply/drainage and fire protection systems. The study also addresses risk identification and

prevention measures during MEP construction, highlighting the significance of relevant technologies

and management approaches for project success.

Keywords :
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Abstract :

The process design of fine chemical engineering involves multiple stages and parameters, possessing

unique characteristics. This paper introduces safety supervision in its process design, defects of batch

production equipment, etc., and elaborates on safety measures based on various theories, such as

fault-tolerant mechanisms and intelligent control schemes. It also covers the establishment of systems

and the application of methods, involving the construction of models and guidelines, whose application

has yielded positive results.
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Research and Practice on Early Warning and Collaborative Control Technology
for Regional Imbalance of Alumina Concentration in Aluminum
Electrolysis Cells
Li Hanyu, Lian Xingiang, Wang Ruixin, Yang Guangfei, Zhang Kun’

Yunnan Shenhuo Aluminum Co., Ltd., Wenshan, Yunnan 663000

Abstract : Addressing the current challenges in controlling alumina concentration within large pre-baked
electrolysis cells, where localized imbalances in alumina concentration frequently occur and abnormal
cell conditions interfere with concentration control, this study analyzes the causes of uneven alumina
concentration distribution through regional control technology for alumina concentration in aluminum
electrolysis cells. By enhancing the functionality of the control system and setting multiple control
parameters, it achieves scientific, precise, and detailed control over alumina feeding at individual
feeding points. After implementation on 500kA electrolysis cells, significant improvements have been
observed in various production indicators.

Keywords : aluminum electrolysis cell; alumina concentration; regional control; abnormal cell condition
control
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Research on Fault Diagnosis and Intelligent Management of High-speed Road
Electrical Equipment
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Abstract :

This paper introduces the components of the electrical equipment system on expressways, including

power supply and distribution, lighting, and monitoring systems, and discusses common fault modes.

It analyzes the limitations of traditional manual inspections and the fixed threshold early warning

mechanism. The paper also discusses optimization strategies, such as multi—-source data fusion and

models that consider environmental variables, as well as key technologies like insulator detection and

the deployment of edge computing nodes. Additionally, it covers equipment health assessment.

Keywords :
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Chemical Transportation Risk Management: An Exploration of Safety
Assurance Mechanisms under the Chemical Process Specialty
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Abstract : Focusing on the risk management of chemical transportation, this paper expounds the methods of risk
identification and assessment, including the multi-dimensional risk classification characteristics and
assessment methods. Introduce the PDCA cycle and the Bowtie model application framework, and
analyze the risk control points in different transportation scenarios. Emphasis on real-time monitoring,
special technology, operation specification, system guarantee, such as importance, construct
evaluation system, put forward the digital twin technology application and tripartite coordination
mechanism, guarantee mechanism innovation technology — management double drive.
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Research on the Relationship between Automation Control System and Energy
Efficiency Improvement in Thermal Power Plants

Liu Cheng
Fujian Huadian Kemen Power Generation Co., Ltd., Fuzhou, Fujian 3560512

Abstract : As an important power production base, the energy efficiency of thermal power plants directly affects
economic benefits and environmental protection. The automation control system becomes a key technical
means to improve the energy efficiency of thermal power plants by accurately regulating the combustion
process, optimizing operating parameters, and achieving intelligent management. The automation control
system can monitor key parameters such as boiler temperature, pressure, and flow rate in real time, and
achieve the optimal ratio of fuel and air through feedback control mechanism. Intelligent control algorithms
can automatically adjust the operating mode according to load changes to reduce energy loss. Distributed
control systems integrate on-site equipment and upper computer systems to form a hierarchical control
network. Research has shown that advanced automation control technology can significantly reduce coal
consumption rates, improve power generation efficiency, and reduce pollutant emissions. By optimizing
control strategies and improving system configuration, automation control systems play an irreplaceable
role in improving energy efficiency in thermal power plants.

Keywords : thermal power plant; automated control system; energy efficiency; combustion optimization;
intelligent control
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Study on Improving Operation Stability of Centrifugal Desalination Equipment
for High Salinity Wastewater

Zhang Bobo
Guoneng Yulin Chemical Co., Ltd., Yulin, Shaanxi 719000

Abstract : This paper conducts an in-depth study on the operation stability of centrifugal desalination equipment
for high salt wastewater in industrial applications, aiming to improve the reliability of the equipment
through systematic analysis and avoid efficiency decline and safety risks in the treatment process.
The research adopts the method of literature review and engineering model. Firstly, the core
mechanism of centrifugal desalination technology is summarized, including the principle of high—
speed rotating separation and key components. Then, the urgent need for stability improvement, such
as environmental protection regulations and economic efficiency optimization, is discussed. On this
basis, the main problems such as mechanical wear, material corrosion and external interference were
identified, and comprehensive measures were put forward to optimize the structural design, improve
the operating parameters and strengthen the automatic monitoring system, which ultimately improved
the continuous operation performance of the equipment. The results show that these measures can
effectively reduce the failure rate and ensure that the desalination rate is stable higher than 95%,
which provides a feasible solution for the treatment of industrial high salt wastewater, while promoting
environmental protection technology innovation, promoting resource recycling and reducing the risk of
secondary pollution. This study has theoretical guiding value for related fields and needs to be further
verified in dynamic modeling in the future.

Keywords : high salt wastewater; centrifugal desalting; equipment stability; operation optimization;
environmental protection
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Practical Exploration of Energy Storage Technology in New Energy Wind
Power Generation Systems

Wen Chai, Wang Bin
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Abstract :

Amid the global transition of the energy structure towards clean and low—carbon models, wind power

generation has emerged as a pivotal force driving the transformation of energy systems, leveraging its

dual advantages of renewable resources and environmental friendliness. Energy storage technology,

serving as a crucial link between wind power output and grid demand, plays a central role in mitigating

the impact of wind power fluctuations and enhancing energy utilization efficiency through its judicious

application in wind power generation systems. Therefore, this article takes the practical demand for

energy storage technology in wind power generation systems as its starting point, systematically

organizing the application framework of energy storage technology in wind power systems from

multiple dimensions. It proposes practical pathways for energy storage technology in new energy wind

power generation systems, aiming to provide theoretical support and practical guidance for the efficient

design and sustainable operation of wind power storage systems.
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economic costs

wind power generation systems; energy storage technology; technological adaptability;
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Research Progress on the Preparation and Application of Nano Iron Oxide

\Wu Shibin, Zhang Luhui, Ouyang Ling, Zhuo Runshan, He Ligi, Chen Hua’
Guangzhou Vocational University of Science and Technology, Guangzhou, Guangdong 510550

Abstract :

This article systematically summarizes the preparation techniques and application progress of nano—

sized iron oxide. The preparation methods of nano-sized iron oxide include precipitation method,

hydrothermal method, sol-gel method, template method and microemulsion method, each with its own

characteristics. In the application field, y —-Fe,O; is suitable for magnetic storage due to its excellent

magnetic properties, y —Fe,O; has high photocatalytic efficiency, and transparent nano-sized iron

oxide products are widely used in high—end coatings.

Keywords :

nano iron oxide; preparation methods; application; research progress
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Theory and Method of Intelligent Video Fusion Signal Control System for
Heavy Duty Railway
Yang Shangyuan
Guoneng Xinzhun Railway Co., Ltd., Ordos, Inner Mongolia 017000

Abstract : Inresponse to the problems of single perception dimension, insufficient collaboration of multi-source
data, and dependence on manual emergency decision—-making in traditional heavy-duty railway
signal control systems, this paper proposes a theoretical framework and core method for intelligent
video fusion signal control. Research is conducted from three dimensions: system architecture design,
multi-source data fusion, and intelligent decision modeling: constructing a four layer collaborative
architecture of "video perception data fusion intelligent decision—-making signal control", clarifying the
functional boundaries and interaction logic of each level; Propose a federated Kalman filtering method
based on entropy weight adaptation to solve video ATP. The problem of spatiotemporal registration
and fusion of heterogeneous data such as track circuits; Design a "safety efficiency" dual objective
deep Q-network (DQN) decision model to achieve adaptive adjustment of signal parameters in
dynamic scenarios. The research results provide theoretical support for the intelligent upgrade of
heavy-duty railway signal systems, which can effectively improve the comprehensiveness of system
perception, data collaboration, and decision—-making autonomy, and make up for the shortcomings of
the traditional system's disconnection from "perception decision control".

Keywords : heavy-duty railway; signal control; video fusion; data fusion; intelligent decision-making
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Research on Intelligent Control System of Unmanned Aerial Vehicle Based on

Abstract :

Keywords :

Artificial Intelligence
Liang Ruibiao
AVIC Hengtuo Intelligent Technology Hebei Co., Ltd., Shijiazhuang, Hebei 051430

Artificial intelligence technology, with its booming development, is profoundly changing the control
mode of unmanned systems. Given the unique effectiveness of drones in core fields such as military
reconnaissance, logistics transportation, agricultural monitoring, and emergency rescue, their intelligent
control systems have also attracted much attention. Traditional drone control systems mainly rely on
pre—set programs and simple feedback mechanisms. When faced with complex and ever—changing
external environments, they often exhibit problems such as insufficient environmental adaptability and
limited autonomous decision—making ability, making it difficult to accurately meet the requirements of
modern tasks for high autonomy and reliability. With the rapid advancement of intelligent technologies
such as deep learning, reinforcement learning, and computer vision, unmanned aerial vehicle control
systems based on artificial intelligence have undoubtedly become a key direction for enhancing the
autonomous capabilities of unmanned platforms. Intelligent unmanned aerial vehicle systems, with
optimized control strategies and improved environmental adaptability, can also provide key technical
support for the intelligent transformation of unmanned systems.

artificial intelligence; UAV; intelligent control system
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Research on Artificial Intelligence Communication Signal Recognition
Algorithm Accelerated by FPGA

Wu Chunjie
Tianjin 712 Communication & Broadcasting Co., Ltd., Tianjin 300462

Abstract : With the continuous advancement of communication technology, artificial inteligence (Al) has demonstrated
strong application potential in the field of communication signal identification and processing. Particularly
with the support of Field—Programmable Gate Array (FPGA) acceleration platforms, this study is dedicated
to exploring artificial inteligence communication signal recognition algorithms within an FPGA-accelerated
environment. It aims to construct an efficient signal recognition scheme by leveraging the parallel computing
capabilities of FPGAs to enhance the computational performance of traditional algorithms. During the
research, by designing a deep learning model tailored for FPGAs and implementing hardware acceleration
based on it, the goal of efficient processing of communication signal recognition was ultimately achieved.
Experimental data indicates that the proposed algorithm significantly outperforms traditional processing
methods in terms of performance, effectively enhancing the signal recognition accuracy and processing
efficiency of communication systems.

Keywords : FPGA acceleration; artificial intelligence; communication signals; recognition algorithm;
hardware acceleration
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Discussion on the Design of Efficient Refrigeration Room System in
Semiconductor Industrial Plant
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Abstract :

The refrigeration systems in semiconductor industrial plants have specific requirements, involving

environmental control, equipment selection, and pipeline design. These systems must meet high

standards for temperature and humidity, cleanliness, and vibration control. Equipment selection

should be optimized, pipelines must ensure hydraulic balance, and the cold storage system should

be designed effectively. Additionally, the paper discusses energy efficiency assessments and the

integration of new technologies to meet these demands.
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semiconductor plant; refrigeration system; high-efficiency energy saving
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Difficulties and Breakthroughs in the Application of Remote Sensing
Technology in the Registration of Natural Resources Ownership
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Abstract : The concept of natural resource registration and certification encompasses the determination of
ownership and other rights, with its scope extending to various resources and related requirements.
This paper introduces the support provided by various surveying and mapping technologies for
registration and certification, analyzes the challenges of multi-source data integration, complex
scenarios, and corresponding solutions, and also discusses the construction of economic evaluation
models. It emphasizes the significance and future direction of surveying and mapping technology
innovation.

Keywords : natural resource registration and certification; surveying and mapping technology; multi-
source data integration
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Abstract :

RF interference suppression in radio communication systems is a crucial task for ensuring

communication quality and system stability. This study addresses the issue of RF interference by

proposing suppression strategies based on filter design and analyzing common RF interference

sources and their impact on the system. Through an exploration of the design principles and

optimization methods of RF filters, several practical design schemes are proposed to mitigate the

impact of RF interference on the performance of radio communication systems, thereby further

enhancing the system's anti—interference capability. The research indicates that reasonable filter design

can significantly improve the performance and reliability of radio communication systems.
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systems

RF interference; filter design; radio communication; suppression strategies; communication
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Analysis of the Commercialization - Oriented Operation of Communication
Big Data Resources
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Abstract : This paper expounds on the characteristics of 5G/6G communication big data and the challenges of
its commercialization — oriented operation. It introduces a multi — dimensional evaluation framework,
including data asset valuation, QoS (Quality of Service) and EEI (Energy Efficiency Index). It also
covers optimization methods of various technologies such as non — orthogonal multiple access and
dynamic access algorithms. Through case studies, it demonstrates the value of the collaborative
optimization system, constructs a technical system and proposes future directions.

Keywords : 5G/6G; communication big data; commercialization - oriented operation

515

BEEEEHORIHE AR, 5G/6G B MEfE KEIE R IR A | SEPESR . MU RS (b AE BB At (5G
B ATETRI (2021-20234F) ) SEIHIES) SGHIAR KM ) o S8, HANMEMEE IR PEIEEERING . BRie . e
FESFE PR FIRIX LRI, AT A S 2 4T AESE , IGUEMT EOAR I, R SR B T, AR A N B SR
BUEL, MEMAHRTS, SFESSIBE BRI & AUN BRI, FETHARE SREIRACE, 2Bl e, b 6G I RSTE

— . BEAKEZSENELEENEISIELR HahT (QuS) STEIIIS IS HEARERL, EHEeR . IBR . B
S5 B RAKUR G R R & R P k. BN b
(—) BEAKBERSES it (EED W1 S AR TR EE SR AR 2 IR, (B2

5G/6G R FlfE RS RIS FHE, SORRETE  7ei ESUR TR RSB . [N, IR ER £
HRERIRG, SHERERE", RSN, KRR A SIS IR, R R A R R,
AL R R, FI ARG, SURRIER, & e e S N AR R,

T, BEAREIR G IS R EIE SR, SRS i

WOPEE, R TR Rs s, WA T = JFERSHHEA S RN ERIERS K

(it AR AR TR, Ol BT P AR AL

B — B ER G BT E R A A, ST RRREL I — AR, (—) NOMA RYSTIE 2R IERAL
TS AL TR AT 5 SR REIR, SEIEE kAR A IR SRR T Y, BT T ok =
(Z) MELEERITHEREDE REE, WIZEAT AR TR, £ R, R

S AR T AR ARSS B RRR (QoS) AIREIRACR  ME P HE S h A3 BUIE & U A A I, B A% BT 45 3L 70 TG %
fEb3 (EED M 4ERETEREAL, B v (i (E M T sk {J? TR RIE A R P TR BB 2T, B
HARIBEL TN Y BRI e R R IS o DTN ELZR 475 s PRI dt. =
SZITRBHTRACIT, B AT P A ERME, RS P B, BRI B A XTI, 6

118 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



WS HR ARG AR, T M A KBS IR B IS S 1
sk, BEBE NOMA FESER 7 i s O,

(=) BRI & FRIEA IEHI SRR

N A T IR IR A 5 0 A IS P15 4 IR TR R B s T
PEETTA, T Q-learning MUEh BEASI M, %GBT
ST B I AR I IR A, G N R R e A SR B
BRI SER, WA R AT N E S, BENEAR
I B LA AR e AN IR I 7R . 35T Q-learning [
SRR SN BN I AL, IR, T, AR
X o5 s A M B RS TR AERLRT T 20, 8 e K A5
IR AR AT SR GBS 028, TR AR, otk
IR, AR IERR 2l ANBARTE e 1 B H L e
R N g

=. MBEXR{RIIFERAC RO LR IEALH]

(—) REFEBURBIIESREE AR

L. G PR

ST (B FE WISl A SRS — A 2 B SRR A
BRI ZALE R RN AR O A A R, K
TOMER R AR, R B R SRAEAER AR CR A0 A
ANSERENE s TN TN FEARRORURE, IS 4 BRI, K
kD A EREFE, /RS URPAE RS T R E T, Eht
X SRAR B RO HEAT SN AL AT OU A6, AR AR RS Y [5]
I, AROEER T RARERAR R ITRERE, T, S8
T USRS R S RERERT T, DA IRIAR I RE UL A A AL B SR A
TR TR TR Y

2 PRIRI PRI

) 3 Ly 7K T S e SR R A R S BRI A [ 04 P 5%
o ZERTTSE GBI A NSRS AR, WERtER
FRIFN SEATE RN Z e R o JEIR IR A AR L
K= AR A AR 434, R S 2R SRRSO AR 3 A5
K, BENROCAIIRIRSRNE o XA R ITA A5 O REAE,
L BB RAE BRI N e AL BB R A e . R, A
FUATHUR PR AL 55 TR B ORI O, DLE R ST 7R 48
PO R 75, ST R G BRI RE o

( =) W+ E IR LR E

LA R

BRI G, TR T SRR 1 R IR
WS RS @RI, PR LS I, 9%
DEE L R, BRIIRE. I RE AT ISR R AT R o Ak
B, R OCHERHE, X SRR A A E KA R
BRI EIR 2GR, UE RN AR B T2 20
o AEEXNILRR, HAEgOR P EE, RN EEGSSLMRE,
NIFERI BRI SRR O T8 1 SR 1Pl RS R AT
EYTRRSFECIL AR, $ T R A A i, sk
TN T8 R R Bz — 1,

2. ARSI NG

HESZRERE - IEIR S I R AL, B AREAHAL IR 5 2w )
BB RS RS R 8 . T 28 55 T8 RERERN
WIEE R, REASTE G ROV STESS. REAEDTI, Tt
QBRI U I A F I RERERERL, BV RBRER A A AL 7y
INFAETSTAT, 22N R 55 1 A M 23t Ak BT 7 £ 1 I A 22
5, DA R SEIN DR B R S TR AR P S R 3
R A UL REL, TR EFEMTFREIL R FA AL, Rl
T T AHESS B ZE o, SEH LSS =iy, A3
IERUREDFEOCILI F 1Yo

M. hERERENNESIIEE

(—) BEEFRRSRE

LA — T3 — PR =t

MR G R AR B AR, 0 e e IR 5 T S e R T
ZEEE, BEAUE - TR TR S, RO A R
TR AIRIBE S B Y R AR B R, &
PRI S R i U . XML 25 =N BB e/ 2 e 5 K
B GERNBRAE A, R SRR IRCE, b BeIRRgE, hiE
FERAI BN E B A E 030, (REEEE T L m] Rt
ya

2. INAAEE B MU

RS, FE S NEFE ORI R 2
TFR BT BREE S22 > BBl A B R T A X — e %
FLTE X KB ARSI M, BB SEI I R T o
MM, IFHERIBHEEESE, WmIhEE, FHyE . &
) FHR R 22 P 24 SR O RHEARIAE ST, 2R B R i
HUORSEARFE, kSRR A RN, SRl SI LT A it
BRI S, (RS IE ARG R WL TR B SR, DUR B R 18
fEERE, XA TSR ) B A R Sk, eI B JEe
A EN R RS P R AEZEOME, LI E [ Y
BB I RAERAT B

(=) rEREES

LA iS5 I

BT HARH L . se RGO B HEE N R R,
MEH T LERAT, O R A S8 S Y T IR SRS 0L
MTTAS AR SN PR S BT O, PRI AR
TEAFNE RS Hllase BT, SeEMEAL e At o e
TREE, W TIRADHARGETIN 2R, Se R
RHIMTS T . BRI R R, WREGS RN EIRE
AR AT ER, HOE M RBLE R, 224G
XA FE SRR 5 e, T P R LA R S
AL RAE

2. RERLE LZE B WL

A KGR B G L B, BAESCEl T R T
WSS B KRR ARRATTELRL OsE:, wfR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 119



{SET72 | INFORMATION ENGINEERING

T RERL I A T PSR AT S R RE S 2O F BT B AR
HUELAEANZE SN, B AT, AR XSG
L, #IZE5HENTRE s AE S ETC AP, AR
TN T AP RIRRR T BANAE S o XL SR T #5752 5
TREATE, fTuk T REIRAY R AR, IR O B A IR
MEACZE BT — QT AR AR, SEBUT AT RERL AR 3 22
THMEREAL

(=) HE RN FARIEIE

L ik 41

P IR T MR P (BRSSP AL R e
DU RO B PR B B s U & AT, RSk
BT BB ANGHE T, 185 36%., X154 T RGO % B AL
PR APRSHERARAICILAL I, 38D T AL EERI BRI FE. I, X
IROMER LN T 40%, A SEREM AR I PR I s P2
HEAMERNFEE, WRRERTS R E i, TREA B ST
S XA I S AL T AT ISR, AR SCER T RE
T TN | VR R IS TG RR PREE I, HE T AR A
R R A A3 5T

2. AV B IR SR AT

FET IR SEHES, HrREIE RS E SRS A T

243t

MR 37 5. AROUEZED 75 o0 ], i@ s s T4
PN WSS 40T, R AE KA e, PR AT TN A T RE
BT s XA BB N N SREE S i, i f SR
MU R A LR I . R, R 2R T A RUE R f AR Ak
20%, FRFERT s as A, TH, mTaEE A S bt
FIHedr, P T ABER LRI, BHERART L 28%, MM
ST BAEMETEE, S EELT R RS T AL IR
HHE.

h. B&

AFFEIEL R NOMA SRS ERARIER &, s T i
ERBAN AR . TEHOEREITH, JriIr sk
TRURE, A BR AR R T R o RBIRAICE LA
FRIE, BT RERE, MAst@BEINAREES. [FIN, ERL
IMEZERESCBL T BEIERE, AR I Maliok T A G A
Xl RN 6G INAUE REIERR IR S5 24 T BB AN, $RME 7 TEE
Pl AADHE IR ATFAESUG TR A U], Dldt—
PETFIEERE BRI EIZE AT, &R AN R e B 1
ENE

[1IFEFHA T GA-LightGBM HEAF(H B LTI I 5 (D] 22k 2022,

(21538 BT RBEAEFIZE B R LA I R FIFFE (D). 2 HIZSEAAE L2016,
[31 % T 2B BB A TR S AL 555 E SR FT (D] AL AS: 2013,
[4] JA S R G PR ARAER ShBAE R IS 0] BB S L 2017(5): 1.
[SIEL L BT AHE AJEIFIZE AFE S AR SCEFE (D] PR ,2019.
(61735 AR ARHHEGHRMMEMNIZE 73T U1 KBHL ,2019,000(011):212-213.
[715KPES R B REER VIR ELIZERIFT ()] 45 RIE1F ,2017(5): 2.

[81E2E | A BB E IR N EAZETIF (). i TR (SRS BT 2016, 38(3):5.

[OM5T R B E AR B IRIMEACZE RIT 0. B 2018, 024(31): 4.
101 5KB) | A S fFAH R FIRME SIS ()] 2R, 202009): 1.

120 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



A LR TTEAE RNV P 2 b S S

NI
PRLImsERE, Hiv =M 730070
DOI:10.61369/ME.2025060028
i E ! RHEIERER—MARKESRHALEINREUNRENFRANTENSES WRERHFLNE, RIERGRES
BEER N ARG TRETEREZNELEMSERRR, RAMARTREIEREEERIM. REIEMT.
fRIZSEIL. M. MBLEFEREALSINENERER, ARERRH, HFSENESHAREIRERZE, Tkl
EERSALRVUE. RIERHRE. BRALRE, XEEIFTESTE. AEE. ATSERSIUAEI TR
HIEAENCIARER, GEsUEL. Bk, BaELSE, AREFLASRRFECESNAESE,
X @ 8 : REIERL REAELE SiERR RERE; AERE

Research on the Application of Software Engineering Methods in Computer
Software Development

Gong Yu
Northwest Normal University, Lanzhou, Gansu 730070

Abstract : Software engineering methods represent a systematic collection of principles, techniques, and
tools used to guide software development activities, playing a crucial role in enhancing software
development efficiency and ensuring software quality. This paper systematically analyzes the
theoretical foundations and development status of software engineering methods, and conducts an
in—depth study of their specific applications in various stages of software development, including
requirements analysis, system design, programming implementation, testing and validation, as well as
deployment and maintenance. The research findings indicate that the scientific and rational application
of software engineering methods can significantly improve development efficiency, ensure software
quality, and reduce development costs. The paper also analyzes the innovative development trends
of software engineering methods driven by emerging technologies such as cloud computing, big
data, and artificial intelligence, including agility, automation, and intelligence. These insights provide
theoretical guidance and methodological support for software development practices.

Keywords : software engineering methods; software development; agile development; software quality;
development efficiency
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Discussion on the Application and Optimization of Multi- Source Fusion
Perception Technology in Transportation Engineering Construction

Guo Dapeng
Shandong Lugiao Group Co., LTD., Jinan, Shandong 250014

Abstract : With the development of urbanization and intelligent connected vehicle technology, traditional single
sensors can no longer meet the demands of traffic engineering for comprehensive perception,
accuracy and real-time performance. This paper takes multi-source fusion perception technology as
the research object. Through literature review and case analysis, it expounds its basic principles and
classification, analyzes its application scenarios in expressways, urban traffic, intelligent connected
vehicles and special environments, sorts out key algorithms and optimization strategies, points out
the current challenges such as data heterogeneity and computational complexity, and looks forward
to future development trends. Research shows that multi-source fusion perception technology can
effectively make up for the limitations of a single sensor and provide core support for intelligent
transportation systems. In the future, further promotion of technology integration and standardization
construction is needed.

Keywords : multi-source fusion perception; traffic engineering; sensor; intelligent transportation; data fusion
algorithm
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Research on Positioning and Obstacle Avoidance Algorithm for Unmanned
Trucks in Open-pit Mines Based on Multi- Sensor Fusion
Guo Pei', He Jingru', Yang Ziyu?
1.China Energy Zhunneng Group Co., Ltd., Ordos, Inner Mongolia 010300
2.School of Energy and Mining Engineering, China University of Mining & Technology,
Beijing, Beijing 100083

Abstract : With the large-scale and intelligent development of open—pit mining, the application of driverless trucks
has become a key to improving production efficiency and safety. This paper focuses on the research
of positioning and obstacle avoidance algorithms for unmanned trucks in open—pit mines based on
multi-sensor fusion. Firstly, the necessity of multi-sensor fusion in the complex environment of open—
pit mines was analyzed, and the characteristics and limitations of commonly used sensors such
as lidar, visual cameras, and GPS were expounded. By studying various positioning and obstacle
avoidance algorithms, an optimization algorithm integrating multi—-sensor information is proposed. The
experimental results show that this algorithm can effectively improve the positioning accuracy and
obstacle avoidance ability of unmanned trucks, and has good adaptability and reliability in complex
open-pit mine environments, providing theoretical support and practical reference for the further
development of unmanned driving technology in open—pit mines.

Keywords : multi-sensor fusion; open-pit mine; driverless truck; positioning algorithm; obstacle
avoidance algorithm
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Research on Expert System for Equipment Fault Diagnosis Based on
Knowledge Graph
Zhang Ruibin, Wang Guogiang, Xin Yongbo
Guoteng Shanxi Hequ Power Generation Co., Ltd., Xinzhou, Shanxi 036500

Abstract : As a critical component for ensuring the safe operation of industrial systems, equipment fault diagnosis
faces challenges such as insufficient knowledge integration and difficulties in dynamic correlation modeling
under complex operating conditions with traditional methods. This study proposes an intelligent fault
diagnosis expert system framework for complex equipment based on knowledge graph technology. By
constructing multi-source heterogeneous knowledge graphs, the framework achieves deep integration
of equipment operational mechanisms, historical fault cases, and expert experience.The system adopts a
hierarchical modular design, integrating four core modules: data acquisition, knowledge modeling, inference
analysis, and interactive visualization. The knowledge graph construction module combines structured data
(sensor monitoring parameters, equipment specification thresholds) with unstructured data (maintenance
manual texts, fault description reports). Through ontology modeling, it defines entity relationships such
as equipment components, fault patterns, and diagnostic rules, while leveraging deep learning models
to achieve entity recognition and relationship extraction.

Keywords : knowledge graph; equipment fault diagnosis; expert system; hybrid reasoning
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Abstract :

In response to the demand for synchronous acquisition and control of multi-channel signals in

embedded platforms, this paper proposes a signal synchronous acquisition and control system based

on embedded technology. The system employs efficient hardware interfaces and real-time software

processing methods to achieve synchronous acquisition of multi-channel signals, featuring strong

data transmission and processing capabilities that ensure high—precision signal monitoring and real-

time feedback. Through optimized design, the system exhibits strong adaptability and stability, making

it suitable for applications in industrial control, medical testing, and other fields. Experimental results

demonstrate that the system offers high signal processing efficiency and synchronization accuracy in

practical applications.
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A Brief Discussion on the Handling of Lightning Strike Damage on AIRBUS
A320 Aircraft

Lv Fugen
AMECO, Beijing, 100621

Abstract :

In order to enhance the efficiency of daily lightning strike damage assessment, this paper refers to the

AIRBUS aircraft SRM manual and NSRM manual to explore the approach to handling lightning strike
damage on the main Airbus models A320 and proposes corresponding solutions for reference.By

systematically organizing the repair solutions for lightning strike damage in the manual, this study has

developed a comprehensive assessment framework. This framework encompasses key steps such

as precise location of the damaged area, detailed classification of the damage extent, and appropriate

selection of repair techniques. The aim is to provide maintenance personnel with a reference operation

guide, reduce assessment errors caused by inconsistent interpretation of the manual, and shorten

maintenance time to ensure the continuous airworthiness of the aircraft.

Keywords :

aircraft maintenance; maintenance standards; lightning strike
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