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Technical exploration of multi-drone cooperative
reconnaissance system

Junyan Lin
Shuanggiao District UAV License Examination Center, Chengde City, Hebei Province, Chengde, Hebei, 067000, China

Abstract

With the development of information technology, the application of UAV is expanding, and it plays an important role in both military
and civil fields.Especially in the military field, drones have become the core equipment of battlefield reconnaissance due to their high
mobility, high concealment and low cost.At present, western countries have developed a number of advanced UAV reconnaissance
systems, such as the “Global Hawk™ high-altitude long-endurance UAV reconnaissance system and the “Predator” medium-
altitude reconnaissance and strike integrated system of the United States, which can realize large-scale battlefield monitoring and
target tracking.To enhance the operational effectiveness of UAV reconnaissance systems and better meet battlefield requirements,
it is essential to achieve coordinated operations among multiple drones through various technical approaches while designing
optimized control methods. This paper synthesizes current research on UAV reconnaissance systems worldwide, focusing on critical
technologies such as multi-drone task allocation, perception and decision-making control, and information exchange and distribution.
The analysis aims to provide valuable references for future research on multi-drone collaborative reconnaissance systems.
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UAV; cooperative reconnaissance system; reconnaissance technology; dynamic mission adjustment
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Research on Multi-Domain Collaborative Analysis and
Control Methods for Crossing Line Problems in the Trial
Production Stage of Automobile Research and Development

Yangang Wang

Quality Management Department, Technology Center, Anhui Jianghuai Automobile Group Co., Ltd., Hefei, Anhui,
230031, China

Abstract

The trial production stage of automotive research and development is a crucial link for the transformation of new vehicle models
from design to mass production. The quality and efficiency of this stage directly affect the product launch cycle and competitiveness.
During the trial production process, problems such as frequent design changes, process mismatch, poor consistency of components
and lagging supply chain response often occur, resulting in low assembly efficiency and large quality fluctuations. Based on the
multi-domain collaboration theory, this paper constructs a problem analysis framework from five dimensions: design, process,
manufacturing, quality, and supply chain. It utilizes multi-source data fusion and digital twin technology to achieve collaborative
diagnosis and closed-loop control. The research proposes a collaborative control platform integrating PLM and MES systems to
achieve dynamic monitoring and problem traceability from design to production. The results show that this method can significantly
improve the first-time pass rate of assembly and the efficiency of line passing.

Keywords
Automobile R&D Trial production has passed the production line. Multi-domain collaboration Digital twin Quality control
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Application and Precision Analysis of Digital Radiography
in Weld Defects Identification

Qiang Chen
State Pipeline Network Group West Pipeline Co., Ltd., Urumgqi, Xinjiang, 830011, China

Abstract

As a core process in manufacturing sectors including petrochemicals, aviation, and shipbuilding, welding quality directly determines
the structural safety and operational reliability of products. In the new era of modern industry pursuing high-quality and sustainable
development, stricter requirements are imposed on welding quality control. Enhancing welding inspection quality and optimizing
Digital Radiography (DR) technology applications to achieve precise identification and quantitative analysis of internal weld defects
have become critical for industry advancement. This study focuses on practical applications of DR technology in weld defect
detection, systematically explores key process methodologies, and investigates effective strategies for improving inspection accuracy
through image processing and intelligent algorithms. The research aims to provide theoretical foundations and technical support
for achieving coordinated improvements in welding quality and efficiency, thereby enhancing product competitiveness and driving
comprehensive industry optimization.

Keywords
DR Digital Radiography Technology; Weld Defect Recognition; Application; Precision Analysis
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Research on Intelligent Monitoring and Fault Early
Warning Technology for Marine Diesel Engine Lubrication
Systems

Jinfei Mo
Shanghai Salvage Bureau, Ministry of Transport, Shanghai, 200090, China

Abstract

This chapter elaborates on the research ideas of intelligent monitoring and fault warning technology for marine diesel engine
lubrication systems. In terms of sensors, it introduces the design of online monitoring sensors based on principles such as dielectric
constant, viscosity, and wear particles, as well as the installation schemes of wet and dry oil pan systems. It focuses on a grey
correlation algorithm that integrates trend similarity and Euclidean distance improvement to improve the accuracy of typical fault
diagnosis such as filter blockage and cooler fouling. Through real ship cases, it is verified that this technology system can effectively
achieve early identification and precise positioning of abnormal wear, providing technical support for the transformation of marine
diesel engines from regular maintenance to on-demand maintenance.

Keywords

marine diesel engine; Lubrication system; Intelligent monitoring; Fault warning
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Research on the Mechanism of Extrusion Process Effects on
Intergranular Corrosion Behavior of 6061 Aluminum Alloy

Wei Teng
Jiangsu Gulv Technology Co., Ltd., Zhangjiagang, Jiangsu, 215600, China

Abstract

6061 aluminum alloy, renowned for its high specific strength, excellent processability, and corrosion resistance, is widely used in
transportation equipment profiles, architectural structural components, and electronic heat sinks. However, during extrusion, factors
such as temperature field, stress field, and flow velocity collectively alter microstructure morphology and grain boundary precipitation
behavior, thereby increasing intergranular corrosion sensitivity. Engineering studies indicate that extrusion speed, extrusion ratio, flow
uniformity, and extrusion temperature directly influence the continuity of Mg,Si phase at grain boundaries and the width of depletion
zones, which in turn affects service corrosion resistance. Through analysis of microstructural evolution, precipitation behavior, and
residual stress distribution, optimizing temperature ranges, improving metal flow and steady cooling, combined with appropriate
aging regimes, can effectively reduce continuous precipitation and enhance intergranular corrosion stability of 6061 aluminum alloy
profiles.

Keywords

6061 aluminum alloy; extrusion process; intergranular corrosion; intergranular precipitates; industrial section; microstructure control
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Research on Optimal Configuration Methods for Energy
Storage Capacity in New Energy Power Stations

Jingwen Shi
State Power Investment Corporation Xiong’an Energy Co., Ltd. Beijing Branch, Tianjin, 300131, China

Abstract

Under the promotion of the dual carbon target, the output volatility and uncertainty caused by the large-scale development of new
energy power plants have become key factors restricting the safe and stable operation of the power system. As a core means of
stabilizing fluctuations and enhancing the capacity of new energy consumption, the capacity optimization configuration of energy
storage systems directly affects the system’s economy and reliability. The research results indicate that the proposed optimization
configuration method can achieve a balance between energy storage investment costs and new energy consumption benefits while
meeting the requirements of grid access, providing a scientific basis for the planning of energy storage systems in new energy power
plants.

Keywords
new energy power station; Energy storage capacity; Optimize configuration; solving algorithm
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Research on the Structure Design and Performance
Optimization of Small Mobile Air Conditioning System

Hailiu Yang Zhiyong Wang Yuan Liu Jianli Huang Yu Shu
China Academy of Space Technology, Beijing, 100094, China

Abstract

With the increasing demand for comfort and convenience,small portable air conditioning systems have gradually become important
household appliances.This paper primarily explores the structural design and performance optimization of small portable air
conditioning systems.First,the basic design requirements,considerations for functional module design,and energy efficiency
requirements are analyzed.Next,the selection and arrangement of compressors and condensers,the design and optimization of
evaporators and fans,as well as the design of system piping and control systems are discussed.Then,performance evaluation
methods for portable air conditioning systems are proposed,including heat exchange efficiency,energy consumption,environmental
performance,and noise and comfort evaluations.Finally,based on existing technologies,the paper explores strategies for optimizing
system performance,focusing on improvements in the refrigeration cycle,energy utilization,and intelligent management.By combining
theoretical analysis with practical case studies,this paper provides theoretical support and practical guidance for the design and
optimization of small portable air conditioning systems.

Keywords
Small portable air conditioning;Structural design;Performance optimization;Energy efficiency;Intelligent management
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Design and Implementation of an Autonomous Wind
Turbine Blade Inspection System Based on Unmanned
Aerial Vehicles

Lele Li
Shandong Electric Power Engineering Consulting Institute Co., Ltd., Jinan, Shandong, 250013, China

Abstract

Aiming at the problems of low efficiency and high risks in traditional wind turbine blade inspection, this paper introduces an
autonomous inspection system based on unmanned aerial vehicles (UAVs). It primarily analyzes the system architecture composed
of the flight platform, payload system, route planning module, and data analysis platform. The paper elaborates on the complete
workflow, which encompasses 3D route planning, autonomous data acquisition, Al-based image analysis, 3D reconstruction, and
report generation. The research demonstrates that this integrated system can significantly enhance inspection safety and efficiency,
enable precise assessment and preventive maintenance of blade conditions, thus providing effective technical support for the
intelligent operation and maintenance of wind farms.

Keywords
UAV; blade inspection; wind power operation and maintenance
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Modeling method for shaping follow-up wire harnesses

Jingkai Feng Zhibing Lu Guangchao Zhang Yaxin Dai Jun Zhan
Beijing Institute of Remote Sensing Equipment, Beijing, 100854, China

Abstract

Aiming at the problems such as the difficulty in characterizing the physical properties of wire harnesses composed of multiple cables,
low spatial shaping efficiency, and poor consistency, this paper combines measurement with theory and proposes a modeling method
for the shaping of follow-up wire harnesses. Firstly, a tracking 3D scanner was used to map the alignment of the wire harness.
Considering the influence of the deviation of the contour collection points from the centerline comprehensively, the spatial discrete
data points of the centerline of the actual continuous wire harness alignment were obtained. Secondly, adjust the physical properties
of the cable. Based on the finite particle method, solve the theoretical wiring harness alignment and compare it with the actual wiring
harness alignment. The physical properties when the two are close are the parameters for inversion. Finally, the extracted particle
position data is fitted into curves to obtain the theoretical midline of the wire harness shape. A negative mold is generated using 3D
software and then 3D printed into a wire harness shaping fixture. Actual production shows that this method has greatly improved the
shaping efficiency and consistency of cables.

Keywords
Wire harness shaping Linear mapping Finite particle method Physical property inversion
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Application and Optimization of Metrological Verification
Technology in Food Safety Risk Prevention and Control

Ta’na Bao Ping Feng Xuejing Gao Haisheng Yuan Haoyu Yun
Ordos City Inspection and Testing Center, Ordos, Inner Mongolia, 017010, China

Abstract

Food safety constitutes a critical public health issue impacting national welfare and people’s livelihoods. As the cornerstone of
ensuring accurate and reliable testing data, metrological verification technology plays a fundamental role in identifying, assessing,
and controlling food safety risks. This paper systematically analyzes the application scenarios of metrological verification technology
across key aspects of food safety risk prevention, including pesticide and veterinary drug residue testing, food additive limit
verification, and microbial contamination monitoring. It highlights existing challenges such as inadequate grassroots verification
capabilities, lagging technological innovation, and imperfect collaborative mechanisms. The paper proposes targeted optimization
strategies, including strengthening infrastructure development, promoting technological integration and innovation, and establishing a
multi-stakeholder collaborative system, to enhance the scientific rigor and precision of food safety risk management.

Keywords
metrological verification; food safety; risk prevention and control; detection technology; quality assurance
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Research on High Acceleration Shock Technology Based on
Sine Wave Method with Damping Ratio

Jun Wu Jia Wu
Shanghai Hanhai Testing Technology Co., Ltd., Shanghai, 200433, China

Abstract

High acceleration shock technology holds a core position in reliability testing in fields such as aerospace and weapons equipment,
where the accurate reproduction of shock loads directly determines the validity of test results. To address the shortcomings of
traditional shock test methods in terms of controllability of load waveforms and matching degree of damping characteristics, this
paper proposes applying the damped sine wave method to the research of high acceleration shock technology. Firstly, the mechanical
characteristics of the damped sine wave and its adaptability to high acceleration shock loads are analyzed, and an impact load
mathematical model incorporating damping parameters is constructed. Secondly, an impact load generation strategy based on this
method is designed, and through dynamic simulation analysis, the influence rules of key parameters such as damping ratio and
frequency on shock response are studied. Finally, an experimental system is built to verify the feasibility of the method. The research
shows that the damped sine wave method can effectively regulate the peak value, pulse width, and attenuation characteristics of shock
loads, improve the accuracy of high acceleration shock testing, and provide a new path for shock reliability testing under complex
conditions.

Keywords
Damped Sine Wave; High Acceleration Shock; Load Regulation; Reliability Testing; Dynamic Simulation
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Research on the Development of Nuclear , Biological and
Chemical Decontamination Technologies for US Military
Aircraft

Ruicai Zhang Yanyan Zhu Sijing Wang Jingtang Peng
The People’s Liberation Army of China 95899 Brigade, Beijing, 100085, China

Abstract

The research and application of decontamination technology for military aircraft is of great significance to ensure the smooth
progress of military operations and safeguard national security..This paper systematically reviews the development history of US
military aircraftdecontamination technology, and reveals its equipment and technical path. It studies the US military aircraft current
development status of nuclear, biological and chemical decontamination technologiesand equipment, analyzes the key technologies
including positive pressure thermal airflow technology, ultrasonic degradation technology and adsorption technology, and outlines
the related aircraft decontaminationequipment, including fixed and mobile decontaminationequipment. It also predicts the three core
directions of future technological development, providing reference for the relevant fields in China.

Keywords
Military aircraft, decontamination of nuclear; biological and chemical agents; decontamination equipment and technology; scientific
and technological innovation; military engineering
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A brief discussion on the new challenges of medical
equipment management under the application of artificial
intelligence medical equipment

Ling Wang
Xiangyun County People’s Hospital, Xiangyun County, Dali, Yunnan, 672100, China

Abstract

This paper examines emerging challenges in medical equipment management within the context of Al-powered healthcare devices,
conducting an in-depth analysis of key issues. In terms of data management, critical challenges include inconsistent quality standards,
fragmented data integration difficulties, and prominent risks in data security and privacy protection. Regarding technological updates,
the rapid iteration of Al technologies necessitates lengthy and costly processes for rigorous testing, validation, and approval of
equipment upgrades. System compatibility issues and integration complexities also require substantial human and material resources
for system modifications. Personnel challenges involve both a shortage of interdisciplinary professionals with expertise in both
medicine and Al, as well as difficulties such as operational discomfort, insufficient trust, or over-reliance among medical staff. To
address these challenges, the paper proposes strategies including establishing data quality control and security systems, optimizing
technology update mechanisms, and enhancing staff training programs. These measures aim to improve the management level of Al-
powered medical devices and facilitate better adaptation of the healthcare industry to intelligent development trends.

Keywords

artificial intelligence; medical equipment; medical equipment management; hospital management; medical technology
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Application and Development of Intelligent Energy saving
Management System in Carbon Emission Reduction

Xiaoying Liu
Xinjiang Wuyun Songhuan Energy Technology Co., Ltd., Urumgqi, Xinjiang, 830000, China

Abstract

The intelligent energy-saving management system achieves refined, full-process control of energy use through real-time data
acquisition, analytical processing, and operational adjustment, providing an efficient and controllable pathway for carbon reduction.
By relying on monitoring devices, data platforms, and automated control modules, the system establishes a dynamic profile of
energy operation, enabling minute-level detection of consumption trends for timely decision optimization. Through comprehensive
calculations of load curves, equipment operating parameters, and energy structure data, the system can adjust energy-supply modes,
optimize equipment start-stop strategies, and reduce ineffective consumption, thereby lowering carbon emissions.

Keywords
Intelligent energy-saving management system; Energy monitoring; Optimization scheduling; Carbon reduction; Equipment control
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