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Preliminary Study on the Intelligent Management and Service
of Public Museums in the Era of Artificial Intelligence

Shuo Jin
National Library of China, Beijing, 100000, China

Abstract

Against the backdrop of the deepening application of artificial intelligence technologies,the management and service systems of
public museums are exhibiting new trends toward systemic integration,platform-based operation,and intelligent development.
Through the adoption of intelligent monitoring,data recognition,and interactive technologies,the conservation process has shifted
from passive protection to proactive early warning,significantly enhancing the responsiveness of key functions such as environmental
monitoring,artifact condition identification,and risk assessment.As smart construction continues to advance,the cultural supply
capacity,public service performance,and social value of public museums are experiencing substantial improvement,providing strong
support for the high-quality development of public cultural services.
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public museum;smart conservation;smart management;smart services;digital construction
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Application of Pesticide Residue Detection Technology in
Food Quality Inspection

Zhichao Chai
Xilin Gol League Inspection and Testing Center, Xilinhot , Inner Mongolia, 026000, China

Abstract

Pesticide residues constitute a critical threat to food safety, with prolonged consumption of contaminated products potentially causing
chronic poisoning and other health risks. Given the increasing complexity of agricultural supply chains and the growing diversity
of pesticides, residue detection has become a cornerstone of food quality assurance. The scientific application of these methods
directly impacts food safety and public health. This study, based on extensive literature review and years of practical experience,
systematically examines current developments in this field. It provides an in-depth analysis of commonly used detection technologies
and optimization strategies, aiming to offer actionable insights for both industry practices and academic research.

Keywords
food quality inspection; pesticide residue detection; technology application; measures
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Construction Method of Physical Field Digital Twin Model
of Power Generation Equipment Based on Dynamic
Degradation of Data

Weiping Song
Harbin Electric Science and Technology Co., Ltd., Harbin, Heilongjiang, 150000, China

Abstract

This paper presents a data-driven dynamic dimensionality reduction method for constructing physical field-level digital twin
models. First, it elucidates the core value of model dimensionality reduction under the digital twin paradigm and analyzes the
limitations of traditional simulation technologies in cross-domain and lifecycle reuse. Second, it highlights the pivotal role of model
dimensionality reduction in breaking down simulation barriers and enabling knowledge reuse, focusing on two dimensions: cross-
platform interaction between 3D simulation and system simulation, and model migration between design and operational phases. The
paper then details the technical principles of model dimensionality reduction, including its two-phase (offline-online) computational
architecture, mainstream dimensionality reduction methods, and research progress in nonlinear scenarios. Finally, it summarizes the
core advantages of model dimensionality reduction in enhancing interactivity, reliability, continuity, accessibility, and distributability.

Keywords

digital twin; model reduction; lifecycle reuse; power generation equipment; real-time simulation
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Crop planting strategy based on simulated annealing algorithm

Wei Li Wenlin He
School of Mechanical and Electrical Engineering Lingnan Normal University, Zhanjiang, Guangdong, 524048, China

Abstract

To achieve sustainable development of the rural economy, it is not only necessary for farmers to adapt to local conditions, but also for
agronomists to formulate efficient planting strategies. It formulates the optimal planting strategies for the village’s crops from 2025
to 2030 and then solves the problem using a linear programming model. Finally, the simulated annealing model improved based on
the Monte Carlo method was adopted to solve the established linear programming model, and the optimal planting strategies for the
crops in this village from 2045 to 2030 under the two scenarios were obtained.

Keywords
Simulated annealing algorithm; Monte Carlo simulation; Optimal planting strategy for crops
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Research on Adaptive Energy Saving Control Strategy of
New Energy Vehicles Based on Machine Learning

Fuqiang Tang
Xiaomi Automotive Technology Co., Ltd., Xiangyang, Hubei, 441002, China

Abstract

As the global energy crisis intensifies and environmental protection requirements become increasingly stringent, new energy vehicles
(NEVs) have emerged as a crucial pathway to reduce carbon emissions and promote energy conservation. The energy efficiency of
NEVs remains one of the core challenges in the automotive industry. To further enhance the energy efficiency of NEVs, this paper
proposes an adaptive energy-saving control strategy based on machine learning. By monitoring real-time vehicle operating conditions,
driving behaviors, and road information, the strategy dynamically adjusts energy-saving control measures through machine learning
algorithms to maximize energy utilization and minimize unnecessary energy consumption. The paper provides a detailed analysis of
the design philosophy, key technologies, and practical advantages of the adaptive energy-saving control strategy. Experimental results
demonstrate that the machine learning-based control strategy significantly improves the overall energy efficiency of NEVs across
various driving scenarios, offering both theoretical foundations and practical support for future energy-saving technology development.

Keywords
new energy vehicles; machine learning; adaptive control; energy-saving optimization; energy management
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Analysis of Innovation and Application Practice of Big
Data Privacy Protection Technology

Yang Dai' Zhendong Niu' Yicheng Zhao' Tao Li’

1. Guizhou Digital Technology Co., Ltd., Guiyang, Guizhou, 550002, China
2. Guiyang Block Data City Construction Co., Ltd., Guiyang, Guizhou, 550000, China

Abstract

With the rapid development and widespread application of big data technology, data has become a key production factor driving
social progress and economic growth. However, privacy leakage issues have become increasingly prominent during large-scale data
collection, transmission, sharing, and deep mining, with their severity continuously escalating. This paper aims to systematically
analyze data privacy protection technologies in the big data environment, focusing on their innovative achievements and practical
applications. The article first elucidates the necessity and core challenges of big data privacy protection, then delves into technical
innovations and practical implementations. It provides in-depth analysis of cutting-edge technologies such as differential privacy,
federated learning, homomorphic encryption, and data desensitization, explaining their principles and characteristics. By examining
typical industry scenarios including finance, healthcare, and government services, the paper evaluates their implementation effects
and strategic value. Finally, it summarizes and prospects future development trends of big data privacy protection technologies,
aiming to provide references for theoretical research and practical exploration in related fields.

Keywords
big data; privacy protection; differential privacy; federated learning; homomorphic encryption
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Innovation of Construction Safety Risk Management in
Power Grid Construction Project

Wei Liu
Tangshan Electric Power Construction and Installation Co., Ltd., Zunhua Zhongtai Branch, Tangshan, Hebei, 064200, China

Abstract

With the continuous expansion of power grid construction projects, on-site safety risk management faces increasing challenges.
Traditional safety management models struggle to address the growing complexity of construction environments and evolving safety
hazards, making innovative risk management approaches particularly crucial. This paper analyzes major safety risks in current power
grid construction and identifies shortcomings in conventional management practices. It proposes an innovative risk management
strategy leveraging big data, intelligent technologies, and digital platforms. By establishing a multi-tiered safety management system,
strengthening safety culture, enhancing staff training and emergency drills, the study aims to elevate overall safety management
standards.

Keywords

power grid construction project; construction safety; risk management; innovative mode; big data.
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Safety Behavior Analysis and Intervention Measures of
Distribution Network Repair Personnel

Binghui Liu

Tangshan Electric Power Construction and Installation Co., Ltd., Yutian Xindi Branch, Tangshan, Hebei, 064100, China
Abstract

Distribution network emergency repair operations are high-risk tasks where workers ‘safety behaviors directly determine operational
safety and personnel health. As repair missions grow increasingly complex, safety concerns have become more prominent. Non-
compliant behaviors by workers during operations have led to multiple accidents. This paper analyzes the current safety status of
distribution network emergency repairs, examines workers’ safety behaviors and their influencing factors, and proposes intervention

measures including enhanced safety training, optimized work processes, and adoption of advanced safety technologies. These
measures aim to improve workers’ safety awareness, standardize safety practices, and reduce accident risks.

Keywords

distribution network emergency repair; safety behavior; intervention measures; safety management; accident prevention and control.
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Analysis of Voltage Regulation and Stability of Power System

Junzhi Gao

Tangshan Electric Power Construction and Installation Co., Ltd., Yutian Xindi Branch, Tangshan, Hebei, 064100, China

Abstract

With the continuous expansion and development of power systems, voltage regulation and stability issues have garnered increasing
attention. Voltage regulation serves as a critical technology for ensuring the safe and stable operation of power systems, directly
impacting both power quality and equipment performance. It involves not only responding to load fluctuations but also considering
multiple factors such as system capacity, line characteristics, and operational modes. This paper analyzes the importance and
functions of voltage regulation in power systems, introduces its fundamental principles and common regulation methods, and further
explores the key factors affecting voltage regulation. Through research on voltage regulation and stability in power systems, the paper
proposes recommendations to enhance operational efficiency and safety.

Keywords
power system; voltage regulation; stability; intelligent control; load fluctuation
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Research on Path Planning and Energy Efficiency Optimi-
zation Strategy for Unmanned Aerial Vehicle Inspection in
Smart Grid

Yumei Xu
Beijing Huashang Electric Light Co., Ltd., Beijing, 101400, China

Abstract

The safe and stable operation of smart grids is closely related to the economy and reliability of power energy supply. However, in
actual operation, the power grid is easily affected by factors such as natural environment, topography, and human damage, which
can lead to communication failures, data errors, or equipment damage, seriously affecting the safety of power grid operation. To this
end, power companies need to detect safety hazards in advance through inspections, in order to eliminate various faults and defects
to the greatest extent possible. This article will discuss the planning ideas for unmanned aerial vehicle inspection paths in smart grids
and propose optimization strategies for inspection energy efficiency, aiming to provide theoretical reference and guidance for the
construction of intelligent and large-scale inspection models in smart grids.

Keywords
smart grid; UAV; Inspection route; energy efficiency optimization
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Research on Sliding Mode Variable Structure Anti-disturbance
Control Algorithm Based on ROV

Liang Cao
HaiZhuang Military Representative Office, Zhengzhou, Henan, 450006, China

Abstract

Underwater robotic vehicles (ROVs), with their versatile operational capabilities, are extensively deployed in marine and lake
environments for equipment maintenance and repair. However, ROVs inherently function as highly nonlinear, strongly coupled,
and time-delayed systems. Dynamic uncertainties arise from hydrodynamic coefficient variations, modeling errors, and parameter
disturbances, compounded by complex marine interference such as undercurrents, which pose significant challenges to their
disturbance rejection control. This study employs sliding mode variable structure control (SMVSC) to enhance ROV’s disturbance
resistance, while integrating an ESO sliding mode disturbance observer (ESO-SDO) to further improve model robustness and
disturbance tolerance.

Keywords
ROV; sliding mode algorithm; disturbance rejection control
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Establishment of stellar coordinate systems and its potential
applications

Zhixin Huang
Guangzhou City Liwan District Science and Technology Association, Guangzhou, Guangdong, 510000, China

Abstract

This paper proposes a new coordinate system based simulates the equatorial coordinate system. They are all key tools to determine
the position of celestial bodies on the celestial sphere. The equatorial coordinate system takes the infinite extension line of the earth’s
rotation axis as the main axis, which is affected by the precession and rotation of the earth’s rotation axis. The stellar coordinate
system is based on the connection between the distant North star and the center of the earth as the main axis, has a relatively high
stability, effectively avoids the unstable drift caused by the earth’s rotation and revolution, and is not affected by the age difference
and rotation.

Keywords
equatorial coordinate system; stellar coordinate system; Polaris; main axis of stellar coordinate system; aging; chapter
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Research and Application of Virtual Prefabrication
Technology for Steel Structures

YiLi' Aizhu Zhu’* Donghua Yu’ Dabin Yang®

1. Hubei Gongjian Hongtu Construction Co., Ltd., Wuhan, Hubei, 430000, China
2. Huazhong University of Science and Technology, Wuhan, Hubei, 430074, China
3. Hubei Industrial Construction Group Co., Ltd., Wuhan, Hubei, 430076, China
4. Shandong Jianzhu University, Jinan, Shandong, 250101, China

Abstract

With the continuous development of digital technologies, virtual pre-assembly techniques centered on 3D laser scanning, Building
Information Modeling (BIM), and digital twins have emerged. Steel-structure virtual pre-assembly refers to the use of digital methods
to simulate the on-site assembly process of structures, thereby enabling “data to substitute for physical objects” in pre-inspection and
analysis. This approach has gradually become an inevitable trend in the development of the civil engineering industry. This paper
systematically reviews the historical evolution of virtual pre-assembly technologies, analyzes the current status and challenges of
virtual pre-assembly systems, standards and specifications, as well as engineering applications in steel structure projects, and further
outlines the future prospects for the development of this technology.

Keywords
virtual pre-assembly; steel structures; 3D laser scanning; digital construction
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Research on Remote Detection and Diagnosis System for
Automobile Based on Internet of Things

Changwei Luo
Fuqing Automobile Repair and Maintenance Factory, Fuqing, Fujian, 350300, China

Abstract

With the rapid development of intelligent connected vehicles and vehicle electronic control technology, the traditional method of
relying on on-board fault lights and manual diagnosis at maintenance stations is no longer suitable for the high integration of software
and hardware in automotive systems, multi-dimensional coupling of fault modes, and complex and changing operating environments.
The Internet of Things technology realizes real-time monitoring, remote data transmission and intelligent analysis of vehicle
operation status through the collaboration of sensor network, edge computing and cloud, and provides a new technical path for the
transformation of vehicle fault diagnosis mode. The results of this study indicate that the three-layer collaborative architecture of
vehicle end edge cloud can effectively improve the accuracy and coverage of vehicle fault detection, significantly reduce maintenance
costs, and improve user experience, providing important engineering value and theoretical support for the sustainable operation of
intelligent connected vehicles.

Keywords
Internet of Things; Remote inspection of automobiles; Fault diagnosis; CAN bus
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