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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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XERFRIRED: A

Research on the Renovation and Upgrading Design of University Dormitories from the
Perspective of Smart City — Taking Guangsha University as an Example

HE Zhennan
Zhejiang Guangsha Vocational and Technical University of Construction, Dongyang, Zhejiang, 322100, China

Abstract: Now they are all in smart urbanization. With this general trend, | have studied the dormitory renovation of Guangsha
University. The core is three things: an intelligent bed that can rise and fall, equipment that detects air quality, and an intelligent
book corner. Combined with other small systems, a new smart dormitory model is created. Specifically, the technologies of
Internet of Things, sensors and Al algorithm are used to open up the data of various systems so that they can work together to
form a process of "sensing the situation - making judgments - executing operations™. After this change, the various efficiency
indicators of the dormitory have obviously improved, and it can also provide some useful reference experience for the intelli gent
upgrade of the dormitory in other universities. In this paper, as the research background of college dormitory reconstruction
from the perspective of smart city, taking college students' dormitory as the research object, combining with the methods of
literature research, field investigation and comparative in-depth research, the spatial environment, planning and layout and
functional zoning are deeply studied.

Keywords: smart home; dormitory innovation; Internet of Things; human-computer interaction
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DOI: 10.33142/sca.v8i9.17964 hESES: X32 SCRRARIZAD: A
Optimization of Forest Rest Space in University Campus Based on Interactive Design Concept
— Taking Guangsha University as an Example

ZHANG lJiaye, DI Ling
Zhejiang Guangsha Vocational and Technical University of Construction, Dongyang, Zhejiang, 322100, China

Abstract: With the continuous updating of college education concept and the promotion of campus culture construction, the
campus forest rest space, as an important part of the campus environment, has become increasingly important. The construction of
campus space also pays more attention to the communication and interaction between students. The rest space not only provides a
place for teachers and students to relax, communicate and study, but also plays an important role in improving the overall
environmental quality of the campus and promoting the physical and mental health of teachers and students. Therefore, how to
optimize the forest rest space in colleges and universities to meet the diverse needs of teachers and students has become an
important topic in the field of campus planning and design. The concept of interactive design emphasizes user-centered and pays
attention to the interaction between space and users, which provides a new design strategy to solve this problem. Starting from the
present situation of the forest rest space on the campus of Guangsha University and the two key points of interactive design, this
paper analyzes the forest rest space form of Guangsha University, focusing on the problems and limitations existing in the forest
rest space on the campus of Guangsha University, and based on the interactive concept, obtains the optimization strategy of
interactive design to enhance the vitality of the forest rest space.

Keywords: forest rest space; campus planning; interactive design; design strategy
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Research on the Integration and Development of Landscape Architecture and Ecological
Civilization under the Background of New Quality Productivity

JIANG Yingying
Wuhan Municipal Engineering Design & Research Institute Co., Ltd., Wuhan, Hubei, 430000, China

Abstract: With the acceleration of urbanization and continuous socio-economic development, the pressure on urban ecological
environment is also increasing. Traditional landscape planning and management models are no longer able to meet the relevant needs
of sustainable development. Against the backdrop of new quality productivity, digitalization, intelligence, greenization, and innovation
driven factors have become key driving forces for the integration of urban landscaping and ecological civilization. Landscape
architecture is a core component of urban ecosystems. Its design not only carries aesthetic and leisure functions, but also plays an
extremely important role in air purification, carbon cycling, climate regulation, and biodiversity conservation. In response to the
prominent problems of the disconnect between ecological functions and intelligent management, as well as the high energy
consumption of traditional operation and maintenance models in current urban gardens, this article deeply sorts out the inherent logical
relationship between new quality productivity and ecological civilization construction, and innovatively proposes a three in one
integration mechanism of "data-driven planning - intelligent precision operation and maintenance - green low-carbon construction”,
providing a reference path that combines theoretical support and practical value to promote the coordinated improvement of ecological
value, management efficiency, and low-carbon development of urban gardens.

Keywords: new quality productivity; landscape architecture; ecological civilization; smart landscaping; technology empowerment
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Design of Outdoor Activity Space in Kindergartens under the Background of Rural
Revitalization — A Case Study on a Kindergarten in a Township of Dongyang City

HU Haifeng, DI Ling
Zhejiang Guangsha Vocational and Technical University of Construction, Dongyang, Zhejiang, 322100, China

Abstract: With the deepening implementation of the rural revitalization strategy in the field of education, township kindergartens, as
the core battlefield of rural early childhood education, have continuously highlighted their fundamental values in early childhood
enlightenment, the cultivation of ecological awareness of local culture, and other aspects. They have become a key node in the
connection between rural education revitalization and talent infrastructure construction, and new achievements have been made in rural
early childhood education work. The dual bottleneck of resource allocation and education mode is currently restricting the
development of rural kindergartens. There is a lack of outdoor venues, outdated hardware facilities, and difficulty in meeting the
activity needs of young children. Rural natural and cultural resources have not been transformed into educational effectiveness, and
outdoor education at the software level is mostly superficial. The core path to solving the above difficulties is to create a new
generation of builders who can not only fill the hardware gaps but also build differentiated educational advantages, thereby narrowing
the gap between urban and rural preschool education, cultivating rural revitalization with local sentiment and comprehensive literacy,
and optimizing outdoor activity space.

Keywords: rural revitalization; township kindergarten; outdoor activity space; early childhood education; cultivation of ecological concepts
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Analysis of Design Requirements and Key Points for Municipal Road Engineering

YU Weidong
Construction and Municipal Engineering Institute of Xinjiang Production and Construction Corps Survey and Design Institute Group
Co., Ltd., Urumgi, Xinjiang, 830002, China

Abstract: Municipal road engineering is an extremely critical part of the urban infrastructure system. On the one hand, it shoulders the
basic responsibility of transportation, and on the other hand, it plays an important role in optimizing the urban spatial pattern, shaping
the landscape image, and protecting the ecological environment. With the continuous acceleration of urbanization, traditional road
design concepts and methods are no longer able to meet the comprehensive needs of modern urban development. Therefore, in the
design of municipal road engineering, it is necessary to comprehensively and meticulously consider the overall urban planning and
transportation development status, and also introduce a series of new requirements such as barrier free design, humanistic concept, and
ecological environmental protection. The article systematically analyzes the basic principles and main requirements of municipal road
engineering design, and then explores in depth the design points of key links such as road alignment, structure and subgrade, drainage
and protection. It also proposes relevant strategies such as improving planning and promoting new technologies, hoping to provide
theoretical references and practical guidance for enhancing the scientificity and sustainability of municipal road engineering.

Keywords: municipal road engineering; planning and design; key points
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Application and Research of Acoustic Emission Technology in Fatigue Damage Monitoring of
Steel Bridge Deck System

MENG Lele, ZHANG Haohao
Jiangsu Xiandai Road and Bridge Co., Ltd., Nanjing, Jiangsu, 210046, China

Abstract: Fatigue tests were conducted on a full-scale experimental model of an orthotropic steel bridge deck and pavement structure
system. Multiple sensing technologies, including acoustic emission sensors, resistance strain gauges, and displacement sensors, were
used to monitor and analyze the fatigue damage status of the full-scale model of the steel bridge deck system. At the same time, the
monitoring effect of acoustic emission technology on the fatigue damage performance of the steel bridge deck system structure was
evaluated. The results show that the acoustic emission AE sensor can effectively capture the sharp changes or attenuation sensitive
signals of the steel bridge deck system. After loading the full-scale model for 2 million times, the deflection deformation of the
steel bridge deck increased from 0.5mm to 0.8mm, and the rib stiffness loss of the steel bridge deck system was about 60%. The
strain of key details decreased from 250 p € to 45 p g; Through core testing, it was verified that the interlayer bonding strength of
the steel bridge deck system decreased by 30%, while the peak energy signal of AE increased by 40%-50%. The cumulative signal
of AE gradually tended to be tightly concentrated from the initial loose and sparse distribution, indicating that the steel bridge deck
structure was in a fatigue damage state. Combined with phased array and ultrasonic testing verification results, it was verified that
the signal concentration was the location of fatigue cracking, confirming that AE signals can achieve the basic positioning of
interlayer bonding damage in the steel bridge deck system and track the fatigue damage propagation state of the steel plate and
pavement structure system.

Keywords: acoustic emission; steel bridge deck system; full scale structure; fatigue damage
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Design and Implementation of Intelligent Driving Safety Assistance System

YANG Yonggang
Zhejiang Jinwen Railway Development Co., Ltd., Wenzhou, Zhejiang, 325006, China

Abstract: With the gradual expansion of China's railway transportation scale and the continuous improvement of train speed, the
challenges faced by railway transportation safety have become increasingly severe. The article designs an intelligent driving safety
assistance system that integrates multiple functional modules such as environmental perception, risk identification, intelligent
decision-making, and emergency response, achieving comprehensive monitoring of the driving environment and effective warning of
potential risks. This system utilizes a series of key technologies such as multi-source information fusion technology, real-time data
processing technology, and machine learning and behavior prediction technology, which can significantly improve the safety and
reliability of railway operations.

Keywords: railway transportation safety; intelligent driving assistance system; environmental perception; risk warning; intelligent

decision-making
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Application of Soft Soil Foundation Treatment Technology in Road and Bridge Construction

ZHU Lei
Hubei Road & Bridge Group Co., Ltd., Wuhan, Hubei, 430000, China

Abstract: Soft soil foundation is widely distributed in coastal areas, Rivers and Lakes and low-lying areas in China, which is a key
control factor in road and bridge construction. Soft soil itself has the characteristics of low compressive strength, high compressibility,
and obvious thixotropy. If the soft soil foundation is not treated, it is easy to encounter a series of problems such as uneven settlement,
insufficient bearing capacity, and structural deformation during construction and operation. These problems will seriously endanger the
safety of roads and bridges and have adverse effects on their service life. The article comprehensively and meticulously analyzes the
engineering characteristics of soft soil foundation, with a focus on introducing mainstream soft soil foundation treatment technologies
such as replacement cushion layer method, mixing pile technology, geogrid reinforcement technology, preloading and drainage
consolidation method, and composite foundation treatment technology. At the same time, the specific application methods and
practical effects of these technologies in road and bridge construction are discussed. Through the analysis of various aspects such as
foundation reinforcement, soil improvement, roadbed stability, and settlement monitoring, technical selection strategies that are
suitable for different engineering conditions are proposed, providing theoretical references and practical guidance for the scientific
disposal of soft soil foundations and road and bridge construction.

Keywords: soft soil foundation; processing technology; road and bridge engineering
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Automatic Detection Technology Is the Development Trend of Rural Highway Scientific
Maintenance

ZHAO Qian, WANG Wei
Xi'an Provincial Highway Bureau, Xi‘an, Shaanxi, 710003, China

Abstract: With the continuous expansion of rural road network in China, there are many problems in road maintenance management,
such as low efficiency, lagging information update and insufficient timely disease detection. The traditional mode of relying on manual
inspection and regular maintenance has been difficult to meet the needs of scientific and refined management. With the help of modern
sensors, computers and communication technologies, automatic detection technology can achieve real-time monitoring, related data
processing and remote management of highway structure, which gives strong technical support to scientific maintenance. In this paper,
the application, function and future development trend of automatic detection technology in rural highway maintenance are
systematically analyzed, and its specific functions in real-time monitoring, disease detection, maintenance decision optimization and
efficiency improvement are expounded. At the same time, the challenges faced in the process of technology promotion and the
corresponding countermeasures are deeply discussed. It is concluded that automatic detection technology can not only improve the
scientificity and accuracy of rural road maintenance, but also promote the future road maintenance to develop in the direction of
intelligence, unmanned and data-driven.

Keywords: automatic detection technology; rural roads; scientific maintenance
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Application of Micro Surface Technology in Highway Maintenance

DING Wei
Jiangsu Xiandai Road and Bridge Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract: In recent years, the number of automobiles in China has grown rapidly, and the maintenance and repair of highways have
gradually become a key concern for road construction and management units. Micro surfacing technology is an efficient and
economical road maintenance method, and its application in highway maintenance has gradually been valued and widely discussed and
promoted. This technology has demonstrated good maintenance results in practical application and has been continuously developed
and improved in highway maintenance work. In order to leverage the advantages of micro surfacing technology in various aspects such
as road protection, waterproofing, anti slip, and extended service life, this paper systematically elaborates and analyzes the

characteristics, construction techniques, and practical application status of micro surfacing technology in highway maintenance.

Keywords: micro surface technology; highway; highway maintenance; technology application
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Research on Data-driven Road Intelligent Design Method

ZHAO Qiao, CHEN Hongzhi, SUN Jingpin, GENG Jingang, XI Qikai, YE Helin
Fifth Engineering Co., Ltd. of China Railway 22nd Bureau Group Corporation Limited, Chongging, 400711, China

Abstract: Against the backdrop of rapid urbanization, traditional road design faces many challenges, including traffic congestion,
resource waste, and environmental pollution. The rapid development of big data technology provides new solutions to address these
issues. Smart road design relies on real-time collection and analysis of big data, which comes from multiple aspects such as traffic flow,
climate conditions, and road usage. Through in-depth mining of these data, road design can be refined and personalized, potential
traffic bottlenecks can be predicted and resolved, resource allocation and construction plans can be optimized, thereby improving road
safety, traffic capacity and durability. Through case studies and path analysis, a set of intelligent design management optimization
strategies that meet the needs of future road construction has been summarized, aiming to provide theoretical support and practical
reference for the digital transformation of the industry.

Keywords: road engineering; the path of wisdom; data-driven; intelligent design; big data
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Research on the Influence of a Subway Right Line Tunnel Passing through Underground
Buildings
LI Ming, WANG Zhegiang
China Railway Resources Group Survey and Design Co., Ltd., Langfang, Hebei, 065000, China

Abstract: Tianjin is located in the coastal plain of North China, which is rich in groundwater. In recent years, a large number of
subways have been built to facilitate people's travel. In modern cities, space resources are limited, and people's demand for
comprehensive utilization of urban space is getting higher and higher. As one of the representatives of underground engineering,
subway can make full use of underground space resources and provide convenience for people to travel by its independence, closeness
and convenience. It is a special underground building. Underground buildings (structures) are located at a certain depth underground,
and the load exists before the engineering structure. The complexity and uncertainty of engineering geological conditions are great,
which are greatly influenced by hydrogeological conditions, and their engineering information is often fuzzy. During the construction
process, the excavation of earthwork will cause the surrounding rock of tunnel to deform to the excavation face, and the stress of
surrounding rock of tunnel will be redistributed, which will have an impact on the supporting structure and construction safety. In this
paper, taking the right-line tunnel project of a subway in Tianjin as an example, the influence caused by the right-line tunnel crossing
the existing underground substation in a certain section is studied by using the mature computer finite element method and combining
with the settlement monitoring data collected in the monitoring process, and the scope and size of the influence are evaluated
qualitatively and quantitatively, and its development trend is discussed, and some comparisons are made with the existing
specifications, hoping to provide some reference value for similar projects.

Keywords: underground space resources; underground buildings (structures); stress redistribution; monitoring data; finite element method
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Exploration on the Path to Enhancing the Performance Ability of Engineering Quality and
Safety Supervisors

LI Wei
Hefei Urban Construction Investment Holding Co., Ltd., Hefei, Anhui, 230000, China

Abstract: Currently, there are deficiencies in the performance ability of engineering quality and safety supervision personnel. This
article explores effective ways to improve this issue, using methods such as literature research, questionnaire surveys, and in-depth
interviews to analyze the current situation of the performance ability of engineering quality and safety supervision personnel and the
main problems such as lack of professional knowledge, insufficient practical experience, and weak sense of responsibility. Based on
this, a path to improve the performance ability of engineering quality and safety supervision personnel is proposed, which includes
improving the training system to strengthen professional knowledge and skills training, establishing a practical exercise mechanism to
increase practical experience, improving the assessment and evaluation system to stimulate work enthusiasm, building an information
platform to improve work efficiency, strengthening professional ethics education to enhance sense of responsibility. Research shows
that using systematic, institutionalized, and information-based methods can effectively improve the performance ability of engineering
quality and safety supervision personnel. The, Furthermore, it promotes the standardization and professionalization of engineering
quality and safety supervision work, providing strong guarantees for engineering quality and safety.

Keywords: engineering quality and safety; supervisory personnel; performance ability; improvement path; training system
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Research on Remote Monitoring and Intelligent Maintenance of Metallurgical Machinery
Based on Internet of Things

ZHANG Xiaofan
Anyang Iron & Steel Construction Co., Ltd., Anyang, He’nan, 455000, China

Abstract: With the continuous development of metallurgical industry, metallurgical machinery runs in high temperature, high load and
complex environment, which makes it easy to have various failures. Traditionally, it is difficult to find the hidden dangers of
equipment in time by regular maintenance and manual inspection, which makes the maintenance cost high and the production
efficiency low. At present, some enterprises have begun to use sensors and data acquisition systems to monitor equipment, but there are
still many problems such as poor real-time performance, lack of data analysis ability and lack of intelligent decision-making support.
The development of Internet of Things and artificial intelligence has given corresponding technical support to remote monitoring and
intelligent maintenance. However, in the actual application process, it still faces a series of challenges, such as how to arrange sensors,
how to process data and how to optimize maintenance strategies. Therefore, it is of great significance to build a metallurgical
machinery remote monitoring and intelligent maintenance system based on the Internet of Things to improve the reliability of
equipment, reduce the cost of operation and maintenance and promote the realization of intelligent management.

Keywords: Internet of Things; metallurgical machinery; remote monitoring; intelligent maintenance
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Research on Fault Diagnosis Optimization of Motor Drive System of New Energy Vehicles

TANG Bogiang
Tesla (Shanghai) Co., Ltd., Shanghai, 200120, China

Abstract: With the global energy crisis and environmental pollution becoming more and more serious, the reliability and safety of the
core motor drive system of new energy vehicles, as a key scheme to replace traditional fuel vehicles, has become the focus of the
industry. In this paper, the existing methods of fault diagnosis of motor drive system are systematically analyzed, and various
optimization strategies are discussed in detail, in order to improve the accuracy and real-time diagnosis. With the comprehensive
application of multi-source information fusion technology and intelligent algorithm optimization measures, combined with
real-time diagnosis and fault-tolerant control mechanism, an efficient and integrated diagnosis system architecture is constructed,
which will give corresponding theoretical support and practical guidance for the stable operation and subsequent maintenance of
new energy vehicles.

Keywords: new energy vehicles; motor drive system; fault diagnosis
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Abstract: With the continuous expansion of Chinese highway network and the continuous promotion of intelligent transformation, the

smart power supply system is a key technology to ensure the efficient operation of electromechanical engineering, and has increasingly

become a focus of industry attention. The article comprehensively analyzes the basic concepts and technical architecture of smart

power supply systems, and based on the actual needs and characteristics of highway electromechanical engineering, deeply explores

their practical applications in specific scenarios such as lighting, tunnels, toll stations, and monitoring communication.

Keywords: smart power supply system; energy management; intelligent operations
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Integration and Application of Smart Security in Modern Architecture

KE Zhonghua
Nanjing Yangtze River Urban Architectural Design Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract: With the acceleration of urbanization and the breakthrough of cutting-edge technology, the application of smart security in
modern architecture is more and more extensive. This paper discusses the integration and application of smart security in modern
architecture, and analyzes its development status, key technologies and future trends. Research shows that smart security integrates
various security subsystems such as video surveillance, access control management, alarm and parking, which can fully guarantee
building safety. This paper focuses on the application of artificial intelligence, Internet of Things, big data and other emerging
technologies in smart security, and discusses the challenges encountered in security integration and their solutions. In addition, the
paper also analyzes the specific applications of smart security in different building types such as office, business and residence, and
concludes that the deployment of smart security has outstanding advantages in improving building safety, enhancing user experience
and reducing operating costs. Finally, the article looks forward to the future development of smart security, such as the optimization of
artificial intelligence algorithm, the application of edge computing technology, and the deep integration with smart city construction.
This research provides theoretical basis and practical guidance for the application of smart security in modern architecture.

Keywords: smart security; modern architecture; integration and application; artificial intelligence; Internet of Things
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Research on Precision Improvement and Intelligent Technology Application of Converter Gas

Flow Detection Instrument

ZHANG Guangyong, DING Yazhou, LI Wenhao
Rizhao Steel Holding Group Co., Ltd., Rizhao, Shandong, 276800, China

Abstract: Converter gas is an important by-product energy produced in steelmaking process, which has the characteristics of high
flammability, high calorific value and complex components. It is very important for energy recovery, safety management and system
optimization to carry out accurate detection. With the development of iron and steel industry in the direction of intelligence and
greening, the demand for accuracy and reliability of flow detection instruments is increasing day by day. However, the working
conditions of converter blowing are complicated, the gas composition fluctuates frequently, and the environmental conditions are
extremely bad, which makes the traditional instruments have obvious shortcomings in accuracy and stability. In this paper, many key
factors affecting flow measurement are deeply analyzed, and multi-dimensional technical improvement strategies are also put forward.
By studying a series of key technologies such as dynamic compensation algorithm, flow field rectification design, high-sensitivity
sensor and data fusion, a systematic precision improvement scheme is constructed, so as to achieve the purpose of real-time data
acquisition, automatic calibration and remote management. Relevant research shows that intelligent technology can greatly improve
the accuracy and reliability of converter gas flow measurement, and give strong support to metallurgical enterprises in digital energy
management and safety production.

Keywords: converter gas; flow detection; instrument accuracy; intelligent technology
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Optimization Design of Helical Gear Reducer Transmission Based on Genetic Algorithm

MAO Hangyu, WANG Jianxu, GAO Yuxuan, Y| Shuai
Chengdu College of University of Electronic Science and Technology of China, Chengdu, Sichuan, 611731, China

Abstract: A two-stage helical cylindrical gear reducer was designed and analyzed, and an optimized mathematical model was constructed.
Multiple constraint conditions were set up for the two-stage helical cylindrical gear reducer using genetic algorithm. Through case analysis,
the genetic algorithm was explored for such multi constraint and variable problems, and an optimization plan was obtained. The feasibility
of genetic algorithm for optimizing helical cylindrical gears and multivariable design optimization was demonstrated.

Keywords: reducer; genetic algorithm; optimization design
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Model Construction and Application of Using Machine Learning to Improve the Efficiency of
Automated Operation and Maintenance

BAI Xin
Zhengzhou Rail Transit Operation Co., Ltd., Zhengzhou, He’nan, 450000, China

Abstract: With the continuous development of information technology and the continuous expansion of application scenarios,
automatic operation and maintenance has become the key technology to improve the efficiency and stability of the system. This study
focuses on the application of machine learning technology in automatic operation and maintenance, and aims to significantly improve
the efficiency of operation and maintenance by building an effective model. First of all, this paper analyzes the main challenges faced
by automatic operation and maintenance, including real-time monitoring, fault prediction and automatic processing of complex
systems. On this basis, a multi-level model architecture using machine learning is proposed, which integrates several modules such as
data preprocessing, feature selection, fault detection and classification, and automatic response. In the experimental part, the model is
trained and tested by constructing an experimental environment and using real-world operation and maintenance data. The results
show that the model has significantly improved the fault detection accuracy and response time, and the success rate of automatic
processing has increased by 30%, effectively reducing manual intervention. The research not only shows the effectiveness of machine
learning in automatic operation and maintenance, but also provides strong technical support and theoretical basis for the optimization
of automatic operation and maintenance system in the future.

Keywords: machine learning; automated operation and maintenance; model construction; fault detection; data preprocessing
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Implementation and Optimization of Building Equipment Automation Control System in
Smart Community

CUI Xiaodong
Nanjing Yangtze River Urban Architectural Design Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract: The construction of smart cities is constantly advancing, and smart communities are an important part of it, so the
implementation and optimization of their building equipment automation control systems are particularly crucial. The article proposes
an optimization solution based on the Internet of Things and artificial intelligence technology for the automation control system of
smart community building equipment. Firstly, the current situation and challenges of the automation control system of smart
community building equipment are analyzed. Then, a multi-level and distributed system architecture is designed, covering the
perception layer, network layer, platform layer, and application layer. Then, an intelligent control algorithm based on deep
reinforcement learning is proposed to achieve adaptive control of centralized air conditioning, centralized fresh air, public area lighting,
elevators and other equipment. Especially in the centralized technology residential buildings that have become popular in recent years,
the widely used centralized cold and heat source, centralized fresh air exhaust and other systems involve coordinated control of
equipment and dynamic balance of complex parameters. Traditional control systems are difficult to meet their efficient and accurate
operation needs. The sentence is:. This solution effectively solves the collaborative optimization problem of large public equipment
and personalized end adjustment by integrating multi-source perception data and intelligent algorithms. This research brings new ideas
and methods for optimizing the automation control system of building equipment in smart communities, which is of great significance
for promoting the construction of smart cities.

Keywords: smart community; construction equipment; automated control; Internet of Things; artificial intelligence
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Design of Safety Protection for Servo Controller
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Abstract: Taking the tracking radar servo controller as an example, this article describes the main types and design points of servo

controller safety protection, which is a key concern in servo controller design. A complete servo controller safety protection design is

the key to ensuring personnel and equipment safety, building product reliability, and improving user satisfaction.
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Research on Integration Optimization of ECS-700 Control System and Freelance 800F System
Based on MODBUS Communication

FENG Junhai
Hebi Coal Chemical Industry Co., Ltd. of He’nan Energy and Chemical Industry Group, Hebi, He’nan, 458000, China

Abstract: With the deepening implementation of Industry 4.0 and the Made in China 2025 strategy, the localization of industrial
control systems has become a key link in ensuring national industrial security and enhancing manufacturing competitiveness. This
article proposes a communication optimization scheme between ECS-700 system and Freelance 800F system based on ModBus
technology to address the issues of insufficient 10 point capacity and system hardware shutdown encountered during the control
system renovation process of succinic anhydride production unit (SAH). By analyzing the technical characteristics of two control
systems, a communication architecture based on RS-485 was designed to achieve seamless data integration between new and old
systems. Practical application has shown that this solution not only solves the problem of system expansion, but also significantly
improves the real-time, stability, and operational convenience of data collection and analysis, providing practical experience for the
localization transformation of industrial control systems. This study also analyzed the comprehensive benefits of replacing domestic
control systems from multiple dimensions such as technology, economy, and safety, providing theoretical basis and practical guidance
for the subsequent localization transformation of industrial control systems.

Keywords: Control system; DCS; MODBUS technology; 485 communication technology; Industry 4.0
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Design of High-efficiency Three-dimensional Garage System with Large Floor Area Ratio
Based on Multi-AGV Collaboration

YAO Yansheng 2, WANG Yeshan 2, YAO Baozhen 3, WANG Mingyang *, ZHANG Feng 2, WU Houtuan 2
1. Key Laboratory of Intelligent Manufacturing of Engineering Machinery, Anhui Jianzhu University, Hefei, Anhui, 230601, China
2. Anhui Hugewohe Parking Equipment Co., Ltd., Lu'an, Anhui, 237000, China
3. College of Automotive Engineering, Dalian University of Technology, Dalian, Liaoning, 116024, China

Abstract: With the passage of time, the number of cars has been increasing, in order to make full use of each city's limited land
resources, to better solve the problem of parking difficulties, mechanical three-dimensional parking garage came into being. However,
in the conventional three-dimensional parking garage, the number of conventional transportation equipment is large, the structure is
complex, resulting in its space utilization and work efficiency is not high. Aiming at those shortcoming, this paper proposes a design
method of large volume stereo garage system with nine-cell pattern, adopts the strategy of multi-AGV parallel and multi-car elevator
cooperation to improve task execution efficiency and vertical transportation efficiency, and designs a genetic algorithm to achieve the
global optimal decision of vehicle access time. The stereo garage system not only ensures the efficient storage and removal of vehicles,
but also takes into account the flexibility and safety, which has high promotion potential and application value.

Keywords: multi-AGV collaboration; a nine-palace grid; efficient parking; mechanical stereo-garage
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Exploration on Forestry Engineering Planning and Design Method Based on GIS Technology

LAN Tianyao
Beijing Zhenghe Hengji Binshui Ecological Environment Treatment Co., Ltd., Beijing, 100020, China

Abstract: With the continuous development of information technology, Geographic Information Systems (GIS) have become an
extremely efficient tool for data management and spatial analysis, highlighting significant value in the field of forestry engineering
planning and design. GIS can not only integrate multi-source data to achieve unified management of spatial information, but also
provide strong support for scientific planning and sustainable management of forestry resources through a series of methods such as
spatial analysis, simulation prediction, and visualization. The article systematically explores the specific application of GIS in forestry
engineering planning and design, covering a summary of technical aspects, the importance of application, and specific design methods.

Keywords: GIS technology; forestry engineering; planning and design
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Research on the Application of Intelligent Security Technology Based on Emergency Command
Platform System

CHEN Pengren, YANG Xuefeng, SU Junxia, CHEN Guobin, WANG Shaosheng
Baiyin Highway Development Center of Gansu Province, Baiyin, Gansu, 730900, China

Abstract: With the continuous advancement of industrialization and urbanization, the importance of safety production and emergency
rescue is becoming increasingly prominent. Especially in high-risk industries such as construction, mining, road and bridge
construction, petrochemicals, and electricity, frequent accidents not only cause huge economic losses, but also threaten the safety of
employees' lives. Traditional safety management and emergency rescue methods are no longer able to meet the high safety
requirements of modern society, and the application of intelligent technology has become an inevitable trend. As an emerging
intelligent device, smart helmets integrate multiple functions such as video surveillance, audio capture, positioning, gas detection, and
environmental perception. They can monitor and warn potential safety hazards in complex work environments in real time, not only
improving the safety of on-site operations, but also providing real-time and accurate data support for managers to make scientific
decisions. The application of intelligent technology can reduce labor costs, improve work efficiency, and have significant economic
and social benefits. Therefore, studying the integration and application of audio and video intelligent safety helmets with emergency
command platform systems has important theoretical and practical significance.

Keywords: emergency command platform; system intelligent security; user
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Research on Precision Strategy of Electric Power Marketing Services Based on Artificial
Intelligence
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1. Urban Power Supply Division of State Grid Ningde Power Supply Company, Ningde, Fujian, 352100, China
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Abstract: With the continuous development of smart grids and energy digitization, power marketing is shifting from the traditional
extensive management mode to the direction of refinement and intelligence. Artificial intelligence has powerful data analysis and
intelligent optimization capabilities, and has become a key technology for improving the precision of power marketing. It can analyze
a large amount of user data to construct accurate user profiles, thereby achieving the goal of precise marketing information delivery
and service resource optimization, which improving marketing conversion rates and response speed. Moreover, the application of
intelligent customer service, load forecasting, and automated marketing platforms has greatly improved the operational efficiency and
business innovation capabilities of enterprises. This paper conducts relevant research on the importance, application mode, and
strategic path of precision in power marketing, demonstrating that artificial intelligence can not only assist in providing personalized
services, but also promote the upgrading of demand side management and comprehensive energy services, which providing strong
support for power enterprises to cope with market competition and energy transformation.

Keywords: artificial intelligence; electricity marketing; precision service
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