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A workstation-level lean material distribution model for
rapid response to production tasks

Jiaqi Yan Yuan Yuan Zhe Wang Jun Zhan Bowen Tian Zhenying Wang
Beijing Institute of Remote Sensing Equipment, Beijing, 100854, China

Abstract

The production of aerospace products is a typical multi-variety and variable batch production mode, involving the control and
distribution of multiple types, models and batches of materials. The efficiency of material sorting and completeness is difficult to meet
the supporting requirements of each production station. This paper builds a warehousing and logistics management system, applies
automated equipment such as stacker cranes and AGVs, and interacts with the superior manufacturing operation management system
to obtain production plans. Based on the material completeness status, control AGVs and other automated distribution equipment
to perform completeness tasks, achieving functions such as material attribute association, material completeness status monitoring,
and completeness distribution, and build a workstation-level material lean distribution model for rapid response to various types of
aerospace product production tasks.

Keywords
Production scheduling; stereoscopic warehouse; AGV; material completeness
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Research on Big Data-driven Equipment Condition
Monitoring and Intelligent Operation of Hydropower Station

Yu Liu
Honghe Guangyuan Hydropower Development Co., Ltd., Honghe, Yunnan, 662400, China

Abstract

Against the backdrop of energy structure transformation and smart grid development, hydropower station equipment operations
face challenges including high data complexity, inaccurate condition awareness, and delayed operational scheduling responses,
which constrain the intelligentization level and operational efficiency of hydropower stations. To address these issues, the research
focuses on key operational data acquisition, multi-source data processing, and condition recognition/abnormal detection methods.
By integrating detection results, it optimizes intelligent operation scheduling, formulates fault prevention strategies, and constructs
decision-making mechanisms. This approach achieves comprehensive condition awareness of hydropower station equipment and
intelligent decision-making throughout the entire operational process, thereby enhancing system safety and economic efficiency.

Keywords

hydropower station; big data; condition monitoring; anomaly detection; intelligent operation
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Collaborative control of satellite formation using TSN
heterogeneous multi-core SoC

Zhiyou Zhang' Zhirui Zhang” Shiwen Yang’

1. Jinhai Biotechnology Co., Ltd., Cocodala, Xinjiang, 835219, China
2. Xuchuan Chemical (Fujian) Co., Ltd., Fuqing, Fujian, 350309, China
3. Gansu Industrial Vocational and Technical University, Tianshui, Gansu, 741025, China

Abstract

In the process of continuously advancing space missions, the collaborative control of satellite clusters faces a series of technical
challenges, mainly reflected in the reliable guarantee of communication links, reasonable scheduling of computing resources,
and stable operation of control algorithms. This study proposes a solution that integrates time sensitive networks (TSN) with
heterogeneous multi-core system on chip (SoC) architectures. Specifically, in addressing the issue of inter satellite link latency
fluctuations, the Time Aware Shaper (TAS) mechanism of TSN was optimized, and a dynamic gate control scheduling algorithm was
developed. This algorithm can adjust the allocation of time slots in real time according to the actual situation, effectively suppressing
the jitter of time delay. In terms of computing resource management, a task computing power matching model based on SoC
heterogeneous computing units has been constructed, which can achieve load balancing of computing resources and optimize energy
consumption. At the control algorithm level, adaptive control theory is integrated with distributed consensus protocols to enable
compatibility and response to high-order dynamic characteristics of satellites, as well as various disturbances in the external space
environment. The simulation experiment results show that this solution has significant effects. The communication synchronization
accuracy can reach 50 nanoseconds, the end-to-end delay is less than 1 microsecond, and the error of satellite formation control is
less than 0.1 meters. This series of achievements means that the solution has improved the timing certainty of communication, the
real-time performance of the system, and the adaptability to different environments, providing a key technical approach for large-
scale satellite networking.

Keywords
Time sensitive network; Heterogeneous multi-core SoC;Satellite formation; Collaborative control; Gate control scheduling;
Deterministic communication
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Optimization Application of Electronic Information Technology
in Water Conservancy Flood Control and Drought Early
Warning System

Zhiping Lv
Sichuang Technology Co., Ltd., Quanzhou, Fujian, 350011, China

Abstract

Against the backdrop of global climate change, China has witnessed an intensification of frequent water and drought disasters,
rendering traditional flood and drought early warning systems inadequate for complex defense needs. This paper focuses on the deep
integration of electronic information technology with water resources early warning systems, systematically exploring optimization
pathways for key technologies including perception monitoring, data transmission, and intelligent decision-making. Through case
studies such as Hunan’s flood situation awareness system and the Yangtze River Basin Smart Flood Control System, the paper
analyzes the practical effectiveness of three-dimensional monitoring networks, digital twin basins, and Al-based early warning
models. Data indicates that these technologies can reduce disaster identification response time to within 15 minutes and improve
forecast accuracy to over 85%. Finally, optimization strategies are proposed from aspects of technological integration, data sharing,
and talent cultivation, providing theoretical and practical references for building a smart water resources early warning system and
enhancing flood and drought disaster prevention capabilities.

Keywords
electronic information technology; flood and drought control; early warning system; digital twin
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Multi-dimensional Analysis and Intelligent Early Warning Model
Construction of Health Risk of Community Elderly Driven by Data

Wei Huang Tianle Li Penggang Wang Huanqi Zhang Zhiyu Zheng

School of Information Engineering, West China Normal University, Xi’an, Shaanxi, 710100, China

Abstract

With the deepening of population aging, community-based health risk management for the elderly has become a critical issue in
public health. Traditional health risk assessments often rely on single-dimensional physiological indicators, which suffer from
delayed early warning and partial coverage. This study focuses on community-dwelling seniors by integrating four categories of data:
physiological monitoring, lifestyle behaviors, psychological states, and environmental factors, to establish a multi-dimensional health
risk indicator system. Through comparative analysis using machine learning algorithms, we evaluated the predictive performance
of logistic regression, random forest, XGBoost, and LSTM models, ultimately proposing an optimized XGBoost intelligent early
warning model for health risk assessment. Experimental results demonstrate that the model achieves an AUC value of 0.89 and a
recall rate of 0.86 in health risk prediction for community seniors, significantly outperforming traditional single-dimensional models.
The research findings provide data support and technical tools for community health management, facilitating early identification and
intervention of health risks among the elderly population.

Keywords

community elderly; health risk; multidimensional analysis; intelligent early warning model; data-driven
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Research on compensation scheme for high-speed signal
transmission loss in optical fiber communication system

Lichen Zhang
Shijiazhuang Tiedao University, Shijiazhuang, Hebei, 050043, China

Abstract

Driven by the needs of 5G communication, data center interconnection and ultra-high-definition video transmission, optical fiber
communication systems are accelerating in the direction of high speed, large capacity and long distance. When high-speed signals
are transmitted in optical fibers, the losses caused by attenuation, dispersion, nonlinear effects and other factors have become the
core bottlenecks restricting the transmission performance of the system. At present, the industry has developed loss compensation
technologies such as optical amplifiers, dispersion compensation fibers, and digital signal processing (DSP), but there are still many
shortcomings in high-speed scenarios. Therefore, it is important to carry out systematic research on high-speed signal transmission
loss compensation schemes and break through the bottlenecks of existing technologies to promote the evolution of optical fiber
communication systems to higher performance.

Keywords
optical fiber communication; high-speed signal; transmission loss; compensation plan; intelligent algorithms
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Research on Data Desensitization Methods in Big Data
Applications

Zhenzhen Si  Min Wang
China Electronics Technology Group Corporation 22nd Research Institute, Xinxiang, Henan, 453000, China

Abstract

With the popularization of big data technology and increasingly strict data privacy regulations, data anonymization has become an
indispensable key technology in big data applications. This article provides a systematic overview of data anonymization technology
and proposes a layered technology architecture that dynamically adapts to multiple scenarios, covering business processes,
anonymization algorithms, rule systems, and application design. Experimental verification shows that this architecture balances
practicality and security, providing important references for privacy protection scheme design.

Keywords
Big data security; Privacy protection; Data desensitization; Dynamic desensitization; Anonymization
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Research on the Application of Big Data-Based Electronic
Information Technology in Medical Diagnosis

Jiajing Li
The Second People’s Hospital of Lianyungang City, Lianyungang, Jiangsu, 222002, China

Abstract

With the rapid advancement of information technology, the application of big data in the field of medical diagnosis has become
increasingly widespread and profound. This paper aims to explore the core technologies of big data-based electronic information
technology in medical diagnosis, including the collection and integration of medical big data, storage and management, analysis
and mining, as well as data security and privacy protection. Additionally, the article provides a detailed discussion on the practical
implementation and effectiveness of these technologies in specific application scenarios such as medical imaging-assisted diagnosis,
disease risk prediction and early screening, clinical decision support systems, personalized medical diagnosis and treatment
optimization, and the diagnosis of rare and complex diseases. Finally, the paper outlines future development trends, aiming to provide
insights for advancing the innovation and progress of medical diagnostic technologies.

Keywords
big data; Electronic information technology; Medical diagnosis; application
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Er-doped Photonic Integrated Chip Waveguide Amplifiers:
Chip-level Optical Amplification Technology from Satellite
Communications to Wearable Devices

Qianze Li
Yan’an High School, Shanghai, Shanghai, 200062, China

Abstract

In applications such as satellite communications and wearable devices, traditional Erbium-Doped Fiber Amplifiers (EDFAs) face
prominent issues including excessive size, high power consumption, and difficulties in integration. To address these technological
bottlenecks, this research focuses on the chip-scale Erbium-Doped Waveguide Amplifier (EDWA). The chip-scale EDWA adopts
rectangular or ridge waveguides with extremely small cross-sectional areas. Through a high refractive index contrast, the optical
field is tightly confined within the core region of the waveguide, significantly increasing the optical power density per unit length and
thereby enhancing the interaction strength between light and erbium ions. Meanwhile, a bidirectional pumping design is employed
to achieve more uniform and higher population inversion in the erbium-doped waveguide, improving the overall performance of the
amplifier.

Keywords
Chip-scale Erbium-Doped Waveguide Amplifier (EDWA) Bidirectional Pumping Integrated Photonics
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Design and Implementation of Real-time Control Speech
Recognition System Based on Whisper

Peng Zhao Bin Long Weihua Gao
Chonggqing Civil Aviation Air Traffic Control Bureau, Chongqing, 401120, China

Abstract

This paper presents a real-time speech recognition system based on the OpenAl Whisper model. The system innovatively adopts a
multi-threaded producer-consumer architecture, receiving audio streams from voice recorders via the UDP protocol, converting them
into WAV format files, and performing real-time recognition. For practical applications, the system achieves improved recognition
accuracy through GPU-accelerated optimization and the use of a fine-tuned Whisper-small model, while delivering end-to-end
processing latency below 1 second. This provides a lightweight, scalable engineering solution for aviation air traffic control's speech-
to-text services.

Keywords
real-time speech recognition; Whisper model; UDP audio stream; multithreading
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