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Analysis of the Strengthening Path for Quality Measurement
Inspection and Testing Work

Yanlin Liu

Yunnan Qujing Inspection, Testing and Certification Institute, Qujing, Yunnan, 655000, China

Abstract

Quality measurement, as an important part of the technical support system and a key guarantee for promoting product quality
improvement, has become an inevitable requirement for the high-quality development of the industry. It also plays an irreplaceable
role in economic and social development. Measurement technology, as the core foundation of modern quality management, has
achieved significant results by applying advanced detection methods to product quality control.

Keywords
quality measurement; Inspection and testing; Work optimization; Strengthening strategy
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Application of Cloud Computing Technology in the Integration
of Radio and Television Engineering Resources in County-level
Converged Media Center

Xuelian Han

Kashgar City Media Convergence Center (Kashgar City Radio and Television Station), Kashi, Xinjiang, 844599, China

Abstract]

Against the backdrop of integrated media and smart broadcasting development, this study systematically examines the application
of cloud computing technology in resource integration for county-level media convergence centers. Through practical case studies at
Kashgar Media Convergence Center, the research demonstrates cloud computing’s tangible benefits in enhancing resource utilization
efficiency, optimizing production and broadcasting workflows, and improving system resilience. The analysis focuses on four
key dimensions: centralized resource management, coordinated media operations, cost-effective technology implementation, and
intelligent development support. Addressing persistent challenges including infrastructure disparities, system compatibility gaps,
operational capacity limitations, and security vulnerabilities, the paper proposes a comprehensive implementation roadmap featuring
infrastructure consolidation, cloud-based service deployment, strengthened IT talent development, and enhanced security protocols.

Keywords
Cloud computing technology; County-level media convergence center; Broadcasting and television engineering; Resource integration
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Research on Flue Gas Treatment Technology and Engineering
Application of Hot Rolling Mill in Aluminum Processing

Jinwei Ma
Henan Zhongfu High Precision Aluminum Co., Ltd., Gongyi, Henan, 451200, China

Abstract

During aluminum processing hot rolling operations, emulsified liquid evaporation at high temperatures generates substantial oil-
laden smoke emissions. Improper treatment may lead to workshop smoke dispersion, chimney oil drift, and white mist emissions,
causing environmental pollution, increased environmental risks, and higher maintenance costs. This paper proposes an integrated “old
equipment retrofit + multi-stage condensation filtration” solution addressing critical issues in domestic flue gas treatment systems,
including excessive filtration velocity, incomplete purification, and lack of automatic cleaning capabilities, in accordance with the
Technical Guidelines for Emergency Emission Reduction Measures in Key Industries During Severe Air Pollution. The solution
details process design, key equipment selection, construction planning, and analyzes technical feasibility and application benefits.
Practical implementation demonstrates that this approach maintains filtration velocity at 2-2.5 m/s, significantly improves oil mist
purification efficiency, achieves compliant flue gas emissions, reduces maintenance costs, and provides reliable technical references
for hot rolling flue gas treatment in aluminum processing industries.

Keywords

aluminum processing; hot rolling mill; oil mist flue gas; multi-stage filtration; condensation recovery
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Optimization strategy and implementation effect evaluation
of network equipment maintenance site

Yuzhang Gao Feng Su
Naval Aviation University Qingdao Campus, Qingdao, Shandong, 266041, China

Abstract

With the rapid development of network technology, the scale of use of network equipment continues to expand, and the demand for
maintenance is also increasing. As the core place for equipment maintenance, the rationality and efficiency of maintenance sites directly
affect the quality and efficiency of maintenance work. This article focuses on the optimization of network equipment maintenance sites.
Firstly, it analyzes the problems existing in the current maintenance sites, proposes targeted optimization strategies, clarifies the specific steps
of optimization implementation, and finally constructs a scientific effect evaluation system to measure the optimization results. The research
aims to provide ideas for the construction and improvement of network equipment maintenance sites, enhance the operational efficiency of
maintenance sites, and ensure the smooth progress of network equipment maintenance work.

Keywords
network devices; Maintenance site; Optimization strategy; Implementation steps; effect evaluation
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Research on Quality Inspection Methods for Electronic
Components Based on Multi-parameter Comprehensive
Analysis

Huan Yang Minghui Xue
Shaanxi Hengtai Electronic Technology Co., Ltd., Xi’an, Shaanxi, 710021, China

Abstract

The linear threshold determination of a single physical quantity can no longer meet the reliability characterization requirements of
deep submicron electronic components under extreme working conditions. This traditional mapping logic exhibits extremely high
missed detection and misjudgment rates when facing multiple coupled failure modes. It is imperative to establish a quality detection
architecture based on multidimensional feature space mapping to address the nonlinear drift and parameter discretization issues of
high-precision MEMS-G400 sensor arrays. This architecture uses FPGA high-speed acquisition link to extract time-frequency domain
composite features, uses principal component analysis to orthogonally decouple high-dimensional heterogeneous data, and then
imports support vector machine hyperplane to achieve topological separation of good and defective products. The experiment was
based on the mass-produced batch Z-24 of MEMS-G400, and the results showed that this method improved the feature recognition
accuracy of temperature drift coupled noise by 12.54% compared to the traditional threshold method. Moreover, it achieved
millisecond level real-time inference on embedded terminals with limited computational complexity, completely overturning the
traditional quality control form of offline full inspection.

Keywords
multi parameter coupling; Principal component analysis; Support Vector Machine; MEMS-G400
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Fault Traceability and Self-healing Strategies for Intelligent
Control Systems Based on Causal Inference

Wenfu Zhang
Shandong College of Information Technology, Weifang, Shandong, 261061, China

Abstract

To address the core challenges of difficult fault tracing and imprecise self-healing in intelligent control systems, this paper proposes
an integrated autonomous health management framework that combines causal inference with bio-immune inspiration. At the
tracing level, an interpretable model based on temporal causal discovery (ExCTM) is constructed to achieve precise localization of
root causes. At the self-healing level, a causal-knowledge-guided, bio-immune-inspired reinforcement learning method (BIH-RL)
is designed to generate efficient and specific recovery strategies. Experiments on the Tennessee-Eastman process and a robotic arm
system demonstrate that this framework significantly improves root cause localization accuracy and self-healing efficiency, providing
a new pathway for building next-generation intelligent systems with “cognitive self-healing” capabilities.

Keywords
Causal Inference; Fault Root Cause Tracing; Self-Healing Control; Reinforcement Learning; Intelligent Systems
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Research on Coordinated Control of Differential Steering
and Stability for Electric Vehicles Based on Hub Motor
Driving Force Distribution

Jinling Ren
Shandong Vocational College of Science and Technology, Weifang, Shandong, 261000, China

Abstract

Aiming at the conflict between differential steering and stability control objectives in in-wheel motor driven electric vehicles, a
hierarchical coordinated control strategy is proposed. A vehicle dynamics model was established, and a control architecture of
“upper-level decision-making and lower-level allocation” was designed. The upper layer intelligently coordinates the outputs of
sliding mode differential steering control and fuzzy PID stability control through a dynamic weight arbitration mechanism. The lower
layer optimally distributes torque to the four wheels using a quadratic programming algorithm aimed at minimizing the tire load rate.
CarSim/Simulink co-simulation shows that this strategy significantly improves path-tracking accuracy (maximum lateral deviation
reduced by 57%) and lateral stability (sideslip angle limited within 4°) under conditions such as double lane change and low-adhesion
road steering. The strategy is computationally efficient and demonstrates potential for engineering application.

Keywords
in-wheel motor driven electric vehicle; differential steering; stability control; coordinated control; hierarchical control
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Exploration of the Micro-energy Harvesting Mechanism
for a Piezoelectric-electromagnetic Composite Self-powered
Mouse

Deyi Kong Chengbin Yuan Xinbo Fan Wenguang Zheng

School of Mechanical Engineering & Automation University of Science and Technology Liaoning, Anshan, Liaoning Province,
114051, China

Abstract

With the widespread adoption of the Internet of Things (IoT) and wireless devices, the traditional battery-powered model faces
challenges such as short lifespan, heavy pollution, and high maintenance costs. Self-powered technology, which enables autonomous
device operation by harvesting ambient energy, has emerged as a research hotspot in the field of sustainable energy. The piezoelectric-
electromagnetic composite energy harvesting technology combines the piezoelectric effect with the principle of electromagnetic
induction to efficiently capture low-frequency mechanical vibration energy, making it suitable for micro-energy supply in low-power
devices such as mice. This paper explores the application mechanism of this technology in mice, analyzes its structural coupling,
energy conversion, and multi-physical field synergistic effects, and proposes directions for optimized design, providing theoretical
support for the development of self-powered systems for wireless peripherals.

Keywords
piezoelectric-electromagnetic composite; self-powered mouse; vibration energy harvesting; multi-physical field coupling;
low-frequency mechanical energy
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A Preliminary Study on Authenticity Identification of
Ancient Coins Based on Image Recognition Technology —
Taking Qing Dynasty Copper Coins as an Example

Langqi Chen
Beijing No.8 High School, Beijing, 100032, China

Abstract

Ancient coins are important carriers of historical and culture. Qing Dynasty copper coins bring challenges to authenticity
identification due to their large quantity in existence and a great number of counterfeits. Taking 60 Qing Dynasty copper coins (30
genuine ones and 30 counterfeit ones) as research samples, this paper initially explores the path of authenticity identification of
simple image recognition technology realized by Excel. By collecting and preprocessing sample images, extracting the core features
of characters, decorative patterns and patina, quantifying features and conducting data analysis with Excel, a simple identification
model is constructed. The research results show that this method can effectively capture the authenticity features of ancient coins with
a relatively high identification accuracy. In addition, the tool is easily accessible and simple to operate, which is suitable for primary
collectors and student groups to use.

Keywords
Image recognition technology; Qing Dynasty copper coins; authenticity identification; Excel; feature extraction
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Safety monitoring and management innovation of mountain
photovoltaic intelligent construction site based on intelligent
technology

Yunhua Gong
Huaneng Lancangjiang New Energy Co., Ltd., Dali, Yunnan, 671000, China

Abstract

The purpose of this study is to explore the innovative path of safety monitoring and management of mountain photovoltaic smart
site based on intelligent technology, so as to improve the efficiency and cost-effectiveness of safety management. By analyzing the
application advantages of intelligent technology, it is pointed out that it can enhance real-time perception and dynamic early warning
ability, upgrade the intelligent level of risk identification and decision support, and optimize the whole life cycle management. Then
put forward the management strategy : build a multi-dimensional perception network to realize real-time risk capture, integrate Al
algorithm and big data analysis to improve the accuracy of early warning, build a digital management platform to achieve closed-loop
control of security process, strengthen the integration of production and education and standard construction to promote the in-depth
application of technology. The introduction of intelligent technology can promote the transformation of mountain photovoltaic site
safety management to active prevention, data-driven and system coordination, and provide effective support for the safe development
of the industry.

Keywords
intelligent technology ; mountain photovoltaic ; smart construction site ; security Monitoring
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Analysis of the Cause of the Differential Protection
Malfunction of Siemens 7UM622 Protection Device Caused
by Lightning Strike

Xiaofeng Chen
Shenzhen Datang Baochang Gas Power Generation Co., Ltd., Shenzhen, Guangdong, 518110, China

Abstract

To accommodate diverse system operating modes, imported international brand microcomputer protection systems typically adopt
open-source parameter configuration. While most relay protection engineers prioritize setting power calculation values, they often
overlook system operating mode configurations. This paper analyzes a case where differential protection malfunction occurred in a
Siemens 7UM622 device at a Shenzhen power plant due to improper system mode settings in its shunt equipment. The study provides
a detailed analysis of key parameter configuration principles for Siemens protection systems, proposing that imported microcomputer
protection should incorporate expanded system operating mode configurations. This recommendation can serve as a reference for the
application of imported microcomputer protection systems.

Keywords
relay protection setting, Siemens 7UM622 protection, differential protection, lightning strike, neutral point
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Application Analysis of Intelligent Metering and Testing
Technology in Energy Metering

Wanjie Ren Haitao Han
Ili Prefecture Inspection, Testing and Certification Research Institute, Yining, Xinjiang, 835000, China

Abstract

As the energy structure transformation deepens and refined management models are fully implemented, traditional energy
measurement systems can no longer meet the core requirements of modern energy management systems for high precision, real-
time performance, and traceability. Intelligent metering technologies, leveraging integrated applications of cutting-edge technologies
including sensors, 0T, big data, and Al, enable automated data collection, remote transmission, intelligent analysis, and dynamic
monitoring of energy metrics. This significantly enhances measurement accuracy, system operational efficiency, and comprehensive
management standards. This paper systematically analyzes the current application status of intelligent metering technologies in
core energy measurement fields such as electricity, natural gas, and petroleum. Through concrete engineering case studies and field
measurement data, it elucidates the working principles, technical characteristics, and application outcomes of key technologies
including smart meters, ultrasonic flowmeters, mass flowmeters, and online component analyzers. The study further explores
practical challenges encountered during technology adoption, such as data security protection, unified technical standards, and system
integration. It proposes future directions for technological innovation and policy support frameworks, aiming to provide theoretical
and practical references for the intelligent transformation of energy measurement systems.

Keywords
intelligent metering and testing; energy metering; big data analysis
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Key Nodes and Management Strategies of Procurement
Schedule Control for EPC Project of Coal Chemical Industry

Yunxia Ma XuJi Jingkai Wang
China Aerospace Changzheng Chemical Engineering Co., Ltd., Beijing, 100000, China

Abstract

Coal chemical EPC projects involve large-scale facilities with numerous professional interfaces, and critical equipment and special
materials often have long lead times. Any deviation in procurement progress can significantly delay the synchronization of design
drawings, construction organization, and commissioning. From the perspective of the general contractor’s procurement management,
this paper combines the common supply structures of China’s coal-to-olefins, gasification, and public auxiliary systems to identify
the most vulnerable nodes in the bidding, manufacturing inspection, transportation, and unpacking and handover processes. It also
summarizes the executable criteria and responsibility interfaces for on-site implementation. The study suggests that procurement
progress control should adhere to the principles of verifiable milestones, quantifiable supplier actions, and inspectable interface
conditions, forming a node list that spans the entire lifecycle. These practices help reduce risks of incomplete deliveries and
temporary construction rework, ensuring timely project commissioning.

Keywords
coal chemical EPC project; procurement schedule control; key milestones; management strategies
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Solar energy + air energy hybrid energy - energy-saving
optimization of coal-fired boilers

Decai Zhang
Lanzhou Yuanda Zhicheng Technology Co., Ltd., Lanzhou, Gansu, 730030, China

Abstract

In response to the issues of high energy consumption, severe pollution, and high operating costs associated with traditional coal-fired
boiler heating in coal mines in Gansu Province, this paper takes Jingmei Energy Dahuishu Branch as the research object and proposes
an energy-saving renovation scheme using a “solar + air source heat pump” hybrid energy system to replace the original coal-fired
boiler. Through theoretical analysis, system design, equipment selection, implementation process, and operational data verification,
this scheme achieves efficient and clean supply of heat for coal mine bathing. After renovation, the system saves approximately 1,682
tons of standard coal annually, reduces CO: emissions by approximately 4,313 tons, has an investment recovery period of about 2.55
years, and achieves a comprehensive energy-saving rate of 88.78%. The research results show that the “solar + air source heat pump”
hybrid energy system has significant economic, environmental, and social benefits in coal mine bathing heating in arid and semi-arid
regions of Northwest China, providing a replicable technical path and management experience for similar projects.

Keywords

solar energy; air energy; composite energy; coal mine bathing; energy-saving renovation; low-carbon transition
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Analysis of waterproofing construction technology in
underground station during subway construction

Yang Li

Sinohydro Bureau 7 CO., LTD. Chengdu, Sichuan, 610213, China

Abstract

Underground stations are frequently exposed to high groundwater levels and saturated strata, subjecting them to continuous pressure
throughout construction and operation. Field experience indicates that water infiltration primarily occurs at construction joints,
expansion joints, wall-penetrating pipes, bolt holes, and corners. Without prompt remediation, these areas may develop leakage

pathways, complicating subsequent repairs. To address this, we analyze common leakage patterns in both open-cut and closed-cut
station construction methods and propose targeted control measures to enhance waterproofing quality.

Keywords
underground station; waterproofing construction; technical points; maintenance contro
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Research on Architecture Design and Performance
Optimization of Internet of Things Software Technology

Runze Xu

Zhengzhou Haotian Digital Intelligence Technology Co., Ltd., Zhengzhou, Henan, 450000, China

Abstract

This paper reviews the development status and research background of IoT software, analyzes existing loT software architectures
in terms of their types, characteristics, and limitations, and establishes the core requirements and fundamental principles of system
architecture. Based on hierarchical architecture principles, a comprehensive IoT system architecture is proposed, with detailed
analysis of the primary functions and design concepts of the perception layer, transport layer, platform layer, and application

layer. Key technologies at each layer are discussed in depth. Furthermore, efficient, cost-effective, and high-performance network
topologies for heterogeneous networks are investigated across the perception, transport, and platform layers.

Keywords
Internet of Things (IoT); Software architecture; Architecture design; Performance optimization; IoT software technology
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Practice and Innovation of Standardization of Operation
and Management of Water Conservancy Project

Haoran Zhang

Ili Kazakh Autonomous Prefecture, Xinjiang Production and Construction Corps, 7th Division, Irrigation Management
Office of Kuaitun River Basin Water Conservancy Project, Kuaitun, Xinjiang, 833200, China

Abstract

As a vital component of national infrastructure, water conservancy projects are crucial for flood control, water resource allocation, and
ecological conservation. With socio-economic development and technological progress, standardizing the operation and management of
these projects has become a key approach to enhancing efficiency, ensuring safety, and achieving sustainable development. This paper
systematically examines innovations and practices in water conservancy project management standardization through six dimensions:
establishing standardized management systems, ensuring operational safety, applying information technology, innovating maintenance
models, developing standardized evaluation mechanisms, and promoting high-quality development in water conservancy.
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standardized management; operational safety; information technology; innovation mechanism
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Application and Development of External Instrument in
Petrochemical Industry

Ruiting Bai Huijuan Lv
Inner Mongolia Tongwei Silicon Energy Co., Ltd., Baotou, Inner Mongolia, 014010, China

Abstract

With the petrochemical industry’s heightened demands for production safety and environmental protection, external-mounted
instruments have emerged as a critical solution for tank level and temperature monitoring, thanks to their non-contact measurement,
installation without drilling, and leak-proof advantages. Through technical applications and case studies, this paper elucidates their
working principles, technical features, and practical outcomes, with a focus on innovative implementations in crude oil storage
tanks, high-temperature vaporizers, and Safety Instrumented Systems (SIS). It highlights their value in enhancing safety and
reducing maintenance costs, while anticipating trends toward intelligent and high-precision technologies. Research demonstrates that
external-mounted instruments, utilizing sonar ranging and frequency-modulated ultrasonic technologies, overcome the measurement
challenges of traditional instruments in crystalline or highly corrosive media, as well as the difficulties of post-installation
modifications requiring drilling. These advancements provide crucial support for industrial technological upgrades.
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petrochemical industry; external-mounted instruments; non-contact measurement; hole-free; technological innovation
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Exploration of the Construction Technology of Consolidation
Grouting for Dam Foundation of Reservoir

Siyang Li

Sinohydro Bureau 7 CO., Ltd., Chengdu, Sichuan, 610213, China

Abstract

Consolidation grouting, a critical concealed procedure prior to concrete placement, enhances the integrity and uniformity of rock formations
adjacent to dam foundations. However, the on-site process—combining simultaneous drilling, slurry preparation, and grouting—becomes
particularly complex under unstable geological conditions. This process is intricately intertwined with excavation, reinforcement binding,
cooling water pipe installation, and formwork support, where any procedural oversight may significantly compromise grouting efficacy.

To address these challenges, this study proposes targeted measures to optimize consolidation grouting operations, offering actionable and
reusable organizational recommendations for reservoir dam foundation consolidation grouting construction.

Keywords
reservoir dam; dam foundation treatment; consolidation grouting; construction technology
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Control of High-Temperature Furnace Field Heat Loss and
Energy Efficiency Optimization Under Multiple Operating
Conditions

Sifeng Wang Qi Fang
Anhui Yubo New Material Technology Co., Ltd., Chizhou, Anhui, 247100, China

Abstract

High temperature furnaces are core thermal equipment in industries such as metallurgy, chemical engineering, and building materials.
Energy efficiency is directly related to production costs, product quality, and environmental protection levels of enterprises. Multi
condition switching is its typical feature, during which parameters such as temperature and pressure inside the furnace fluctuate
violently, resulting in complex heat loss paths and large fluctuations in loss amounts, seriously restricting energy efficiency
improvement. This article is based on heat transfer, analyzing the types and mechanisms of heat loss, exploring the impact of working
condition switching, proposing optimization solutions from five dimensions, and verifying feasibility with examples, providing
theoretical support and engineering reference for energy conservation and consumption reduction of such equipment.

Keywords
High temperature furnace field; Multiple operating conditions; Heat loss control; Energy efficiency optimization; waste heat recovery
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