
2025 IEEE 5th International
Conference on Data Science and
Computer Application
(ICDSCA 2025)

Dalian, China
29-31 October 2025

Pages 1–549

IEEE Catalog Number: CFP25AU5-POD
ISBN: 979-8-3315-9905-8

1/2



Copyright © 2025, IEEE

All Rights Reserved

Copyright and Reprint Permissions:
Abstracting is permitted with credit to the source. Libraries are permitted to photocopy beyond the limit of U.S. copyright law for

private use of patrons those articles in this volume that carry a code at the bottom of the first page, provided the per-copy fee
indicated in the code is paid through Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights Manager, IEEE Service Center, 445 Hoes Lane,
Piscataway, NJ 08854. All rights reserved.

*** This is a print representation of what appears in the IEEE Digital Library. Some format issues inherent in the

e-media version may also appear in this print version.

IEEE Catalog Number: CFP25AU5-POD

ISBN (Print-On-Demand): 979-8-3315-9905-8

ISBN (Online): 979-8-3315-9904-1

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY  12571 USA

Phone: (845) 758-0400
Fax: (845) 758-2633
E-mail: curran@proceedings.com
Web: www.proceedings.com



TABLE OF CONTENTS

IRUSNet: A Deep Network for High-Fidelity Single Image Snow Removal .............................................................. 1
Jiatian Cui

Building Real-Time Recommendation Systems Using Collaborative Filtering and Content-Based
Filtering Techniques ..................................................................................................................................................... 8

Xin Jin

Research on Federated Learning Algorithm Design Leveraging Self-Attention Mechanism .................................... 15
Jianbing Hu

Deep Learning Image Feature Extraction Acceleration Algorithm for GPU Platforms ............................................. 22
Yu Liu, Jiayi Yang, Yunhao Chen

Research on UAV Image Recognition and Target Tracking Technology Based on Deep Learning ......................... 30
Yafang Zhi

CM2-YOLOv5: A Lightweight Target Detection Model for Satellite Remote Sensing ............................................ 36
Wenjing Li, Xiangheng Zhou

Dynamic Layer Attention Enhanced SVTR: A Novel Approach for Scene Text Recognition .................................. 42
Shaofeng He, Shuo Liu, Junwei Li, Guiwu Xie, Qing Xia, Changjun Fan

Group Ship Path Optimization Algorithm for Generalized Maritime Tasks Based on K-Means
Clustering and Ant Colony Algorithm ........................................................................................................................ 47

Mingyu Zhang

A dynamic evolution construction method of transformer fault mechanism knowledge graph based on
PLM-DyGNN .............................................................................................................................................................. 52

Peng Bo, Zhang Feng, Ding Jinjin, Yuan Weibo, Zhang Bingqing, Sun Darui

A Hierarchical Energy Management Strategy for Fuel Cell Vehicles Based on Fuzzy Logic and Deep
Reinforcement Learning ............................................................................................................................................. 60

Lanhong Wang, Shuhao Wang, Dengqiang Wang, Jing Jiang, Yonggang Li

Research on a Dust Recognition Model Integrating Dual Attention Mechanisms and Dynamic Features
Based on Deep Learning ............................................................................................................................................. 65

Xiangxi Meng, Xingwei Liu

Multi-dimensional feature enhanced steel surface defect detection algorithm based on ODConv and
SimAM ........................................................................................................................................................................ 70

Qi Xiangming, Wu Xuan

Optimizing RG-GAN with Adaptive Regeneration and Hybrid Importance ............................................................. 77
Shujun Huang

A Hybrid Traffic Flow Simulation Framework Fusing Time-Varying HMM, Causal Knowledge, and
LLM ............................................................................................................................................................................ 85

Ziyuan Luo

Kernel Upper Confidence Bounds for Nonlinear Contextual Recommendation ........................................................ 93
Zekang Li



Adaptive PID Control for a Four-DoF Robotic Arm via DDPG Algorithm .............................................................. 97
Zihan Liu

TCAD Simulation of the Impact of Ion Implantation and Annealing Conditions on the Electrical
Properties of SiC MOSFETs ..................................................................................................................................... 102

Wentian Ning

Benchmarking Lightweight Real-Time Detectors for UAV Imagery ....................................................................... 107
Junhao Wang

MDAM-Net: A Multi-Dimensional Adaptive Attention Network for Multimodal Depression Detection .............. 113
Yiming Gao

Research and Design of a Temperature Monitoring and Alarm System .................................................................. 119
Yuxin Chen, Kunyang Pan

Collaborative Design of Communication Architecture for Wearable Electronic Skin ............................................. 125
Siyu Yang

The Technological Evolution and Application Analysis of Recurrent Neural Networks and Their
Variants in Long Sequence Data Processing ............................................................................................................ 130

Linzhe Huang

Optimizing the MOON Algorithm Based on Cosine Annealing Learning Rate in Federated Learning .................. 138
Sirui Meng

Parallel Convolution Calculation Method for Adjustable Range of High-Dimensional Matrix Based on
Serverless Platform ................................................................................................................................................... 143

Tianyu Deng

The Performance Assessment of Text Analysis System Using MapReduce Based on a Serverless
Computing Platform .................................................................................................................................................. 150

Yibo Liu

LDP-Rep: Lightweight Byzantine-Robust Aggregation for Non-IID Federated Learning ...................................... 155
Shiqi Chen, Yuxuan Wei

Design Research of a Portable Smart Bracelet Based on the STM32L476 .............................................................. 164
Jiachen Wang

Modular Design and Simulation of a 4-bit ALU in Verilog HDL ............................................................................ 173
Shengxuan Gong

Research on Tomato Leaf Disease Identification Based on the Improved VGG16 Model ...................................... 178
Yue Zuo, Yu Miao

Research on the Evaluation Index System for County-Level Distribution Network Planning under the
New-Type Power System .......................................................................................................................................... 185

Junxiao Zhang, Qiang Luo, Chong Gao, Zhiheng Xu, Ran Cheng

A Dynamic Co-Simulation Method of Power, Information, and Business Flows for Power Grid
Operation Command ................................................................................................................................................. 194

Xinru Zhao, Zhuo’er Chen, Zhe Liu, Zhixuan Zhao, Xinge Hu



Improved Vision Transformer for Character Detection in Palm-Leaf Manuscripts OCR ........................................ 199
Shenghao Wang, Haoyi Wang

A Risk Linkage Measurement Method for Park Agricultural Energy Internet Considering
Agriculture-energy Coupling .................................................................................................................................... 206

Xiaoyong Bo, Weidong Zhang, Yi Zhang, Meng Yuan

A Safety Margin Early Warning Model for the Agricultural Energy Internet in a Park Coupling
Agriculture and Energy Systems ............................................................................................................................... 213

Xiaoyong Bo, Chen Su, Weidong Zhang, Yi Zhang

MinHash Signatures and Extreme Learning Machine Ensemble for Lightweight Malware Detection in
Power Grid Systems .................................................................................................................................................. 220

Zhihong Liang, Tianxu Liu, Lin Chen, Ye Tian

3D Point Cloud Registration Methods Based on Transformers ................................................................................ 227
Yingfeng Xiao, Shengguo Zhang

Dual-Calibrated LSTM for Cloud–Fog–Edge Systems: Real-Time, Causally-Interpretable and Fair
Learning-Behavior Prediction with Debiasing ......................................................................................................... 232

Xueping Zhu, Ying Huang

A Full-Interface Interception Approach to Endpoint Security for Industrial Control Systems in Power
Grids .......................................................................................................................................................................... 237

Wenqian Wang, Rui Wang, Guopu Dai

A Dynamic Localization Method for Smart Classroom Furniture Based on Bluetooth Beacon and RFID
Data Fusion ............................................................................................................................................................... 244

Yue Yang, Jie Sha

Scenario Generation of New Hydropower Stations Based on Conditional Denoising Diffusion
Probabilistic Model ................................................................................................................................................... 249

Huan Zhao, Jingxian Yang, Binji Wang, Xiaoxue Zhao

HAMR: Hierarchical Attention-based Multi-stage Human Mesh Regression ......................................................... 254
Shiwu Chen, Lin Chen

Research on Cross-Platform Architecture Data Processing Software Development Technology ............................ 258
Xueya Liu, Shaoshi Wu

Joint Detection and Classification of Frequency-Hopping Signals Using Multimodal Fusion ................................ 263
Geng Wang, Luming Li, Xin Chen, Zhengning Zhang

Identification of the pest corn borer in a cornfield based on YOLOv8 .................................................................... 269
Zhuoma Cairang, Zhongliang Du, Jingyang Zhang, Min Huang, Jinxin Liu, Chenghui Yang

Real-Time Vehicle Counting in Urban Region Using Traffic Checkpoint Data ...................................................... 274
Shunqing Jiang

Study on the Working Mechanism of Improved Memristor-CMOS-Based Logic Gates ......................................... 279
Hongbo Yan, Tian’Ao Lv, Mingkui Li

Application of a Four-Dimensional Memristive Hopfield Neural Network in Image Encryption ........................... 284
Yiqiao Li, Huiyan Gao, Jun Lin



High-Precision Pipeline Defect Detection via YOLO with Asymmetric Attention Convolution ............................ 288
Congkai Liu, Zhangang Wang, Yuanze Wu, Chenyu Guo, Chenfei Ma

A method for generating optical fiber interconnection protocols for testing HVDC protection devices
and its application ..................................................................................................................................................... 294

Shengfei Ji, Yandong Zhang, Zhe Yu, Xingjian Li

Research on Digital Camouflage Design Method Based on Dynamic Clustering and Texture Adaptive
Mapping .................................................................................................................................................................... 299

Shirui Tan, Ling Li, Yawen Liu, Delong Li

Application of Long Short-Term Memory Networks in Environmental Temperature Prediction ........................... 304
Delong Li, Ling Li, Yawen Liu, Shirui Tan

Lightweight Visual Object Tracking via Adaptive Search-Region Switching ......................................................... 308
Jipeng Zhang, Tiantian Yuan

Lightweight Wheat Disease and Pest Recognition Based on Improved RT-DETR ................................................. 313
Min Huang, Chenghui Yang, Meirong He

A Cross-Page Seal Detection Method Based on Rotated Connectionist Text Proposal Network ............................ 318
Lijun Gao, Mengtian Ding, Long Wu

Research on Reliability Optimisation of Heterogeneous Communication Networks Based on Intelligent
Distribution System ................................................................................................................................................... 324

Huan Xue, Zhifeng Luo, Shuo Zhang, Xiaodong Guo, Jichun Cao, Kun Yang

Safety Helmet Detection Algorithm for Enriching Context and Capturing Multi-level Features ............................ 329
Xiangming Qi, Yuge Song

DGRM: Dual-Graph Denoising for Robust Multimodal Recommendation ............................................................. 337
Yuxin Qi, Quangui Zhang, Guofeng Xu, Zhanguang Ren

Performance Optimization of Knowledge Transfer-based Personalized Federated Learning Algorithm
KT_PFL for Image Classification ............................................................................................................................. 342

Yunge Fan

A coiling temperature prediction model for the laminar cooling process of hot rolled strip based on
ICS-SVR ................................................................................................................................................................... 349

Jing Hou, Jiaxin Li, Jian Tang

MapReduce Framework Based on Alibaba Cloud Serverless Platform ................................................................... 355
Ziyang Zhou

Drone Obstacle Avoidance Path Planning Based on YOLO and Improved RRT* .................................................. 360
Yukun Li, Haowei Zheng

Implementation and Performance Analysis of the MapReduce Framework Based on the Serverless
Platform ..................................................................................................................................................................... 368

Yuze Xiao

Time Consumption of the MapReduce Framework .................................................................................................. 373
Ran Wang



New Design of MapReduce Framework Based on FaaS Platform ........................................................................... 378
Siyuan Chen, Jiahui Zhu

Lightweight CNN and Transfer Learning Techniques for Robust Small-Image Classification ............................... 383
Yining Liang

Explaining Stable Diffusion via CLIP and TransformerCAM ................................................................................. 389
Ruoxin Huang

Masked Autoencoders for Vision Representation Learning on CIFAR-10 .............................................................. 395
Zihao Jiang

Drift Robust Evaluation of Machine Learning Intrusion Detection Methods on CSE-CIC-IDS2028
Dataset ....................................................................................................................................................................... 401

Mingxuan Lu

Clustered Federated Learning under Non-IID Data: A Comparison with FedAvg .................................................. 408
Yucen Shen

Cooperative Optimization of FedBuff and Gradient Sparsification: A Study for Low-Bandwidth
Federated Learning Scenarios ................................................................................................................................... 414

Xiaoxu Feng

A Dual-Component Personalization Strategy for UShaped Split Federated Learning ............................................. 421
Yufeng Xiao

Adversarial Example Generation and Detection Method Based on Black-box Query ............................................. 426
Jianqing Yuan

A Lightweight Adversarial Training Method Based on Input Diversification and Its Robustness
Analysis ..................................................................................................................................................................... 432

Bowen Liu

Design and Implementation of a Multi-Modal Smart Home Control System Based on STM32 ............................. 437
Jialiang He

Research on Structural Design and Autonomous Driving Algorithm of an Intelligent Transportation
Robot ......................................................................................................................................................................... 443

Zhikang Xu

Multi-Modal Feature Fusion Algorithm with Hybrid Computational Optimization Techniques ............................. 449
Yuanyu Zhang, Yiyang Liu, Wenjie Gao

Hypergraph Neural Network-Driven Multi-Level Network Topology Threat Propagation Modeling and
Dynamic Defense Decision Making ......................................................................................................................... 455

Yi Wei, Yingxiong Nong, Zhe Li, Jian Pan, Dong Liang

Research on Dynamic Optimization of Station Distribution in Large-Scale Networks Based on Genetic
Algorithm .................................................................................................................................................................. 460

Xiaoyu Yue, Zhonghang Song

Research on Distributed Photovoltaic Power Forecasting and Load Forecasting Based on Data Fusion ................ 467
Zhipeng Li, Shuo Shen, Rui Dong, Xin Qiao, Jun Wang



Research on Fine-Grained Pig Face Recognition Algorithm Based on Bilinear Convolutional Neural
Network ..................................................................................................................................................................... 473

Yanghong Qin

Architectural Design of a Cloud Computing-Based Industrial UAV Cluster Platform ............................................ 478
Huiqi Zhou

Draw Inside the Box: Guiding Diffusion with Layout-Constrained Attention ......................................................... 486
Baiyu Huo

Research on Intelligent Recommendation Algorithms for Live E-Commerce Based on Multimodal Data
Fusion ........................................................................................................................................................................ 493

Shanyu Gu

A Scalable Cyber Risk Analysis Framework via Entropy-AHP Modeling and Multi-Agent Simulation ................ 499
Kai Cheng, Chengcheng Lou, Hongbo Zhao

Enhancing the Early Warning Capability of the Real-Time Measurement Center of the Power Grid
through the Load Evolution Path Prediction Method Based on TFT Modeling ....................................................... 506

Ming Chen, Weiyu Jiao, Xianghong Yang, Yingming Li

Using LightGBM to Fuse Multi-source Measurement Features to Achieve Accurate Positioning of
Short-Term Power Outage Faults in Distribution Networks .................................................................................... 511

Shuang Yang, Chao Liu, Xi Wang, Shaoshuai Wang

Optimization Method for Multi-UAV Dynamic Task Allocation Based on LSTM ................................................. 517
Wang Peng, Zhang Dongwei, Liang Xiaolong, Wang Qianzhe, Zhang Jiaqiang

Photovoltaic Power Generation Forecasting Model Based on Bayesian Optimization of
CNN-BiLSTM-Time Weighted Attention ................................................................................................................ 523

Zhuofan Yang, Jintao Hu

Research on Data Mining of Cybersecurity Based on K-Means Clustering and Spearman Correlation
Analysis Models ........................................................................................................................................................ 532

Yixuan Wang, Siyao Lin, Hengpeng Liu, Hangyu Liu

Design and Optimization of Deep Learning-Based Models for Intelligent Cache Management ............................. 538
Zhaoyu Mu

Performance Comparison Study of Power Amplifier Architectures in mmWave Communication
Systems ..................................................................................................................................................................... 543

Zhebin Huang

Algorithm for Synergistic Prediction of New Energy Power Supply and Demand Based on
Spatiotemporal Graph Convolutional Network ........................................................................................................ 550

Qing Xu, Yaqiong Jiao, Wenting Wang, Xing Guo

Deep Reinforcement Learning Model for Photovoltaic Array Fault Detection Based on Power Curve
Time Series Features ................................................................................................................................................. 557

He Yaoxi, Ji Fangxu, Zeng Xuyun, Wu Gaoqiang, Huang Fuyuan

Optimized Design of DC-DC Converter Based on Improved Hybrid Control Strategy .......................................... 563
Li Wang, Dan Yang, Qiang Sun, Yanhong Du, Peng Gao, Jingqin Wang



Design and Implementation of a Knowledge-Driven Question-Answering System for the Power Domain
Based on Large Language Models ............................................................................................................................ 568

Qiao Xueming, Zhang Xiangkun, Tang Yao, Li Yuwen, Yu Anqi, Wang Hong, Qiao Linfei

Simulation and Optimization of Collaborative Control for Smoke Exhaust and Firefighting Robots ..................... 573
Zhongliang Meng, Zijian Li, Yi Ding

Research on Optimization Model of Supply Chain Robot Task Allocation Based on Genetic Algorithm
and Software Practice ................................................................................................................................................ 577

Naiyuan Cao, Yichen Guo, Huijie Tang, Xinyang Li, Zijie Zhou

Redesign and Enhancement of an Intelligent Headlight Control System Based on STM32 for
Automotive Applications .......................................................................................................................................... 586

Xiangbin Zhang, Lu Qiu

Research on Complex Data Prediction Using Exogenous-ARIMA and Kernel-Optimized SVM ........................... 592
Haocheng Tu, Yuxuan Tong, Yahan Cao, Yilin He

Research on Short-Term Electric Load Forecasting Based on LSTM ...................................................................... 599
Fang Peng, Pingyang Xu, Yihao Yang

Research on Economic Dispatch of Microgrid Based on Improved Generative Adversarial Networks
and Two-Stage Distributional Robust Optimization ................................................................................................. 606

Yinxian Zhang, Lianhe Zhao, Chen Zhang

Distributed Average Voltage Observer and Secondary Control for Voltage Recovery and Reactive
Power Sharing in Islanded Microgrid ....................................................................................................................... 617

Changcheng Yu, Yadong Zhu

Dual-DOF Adaptive-Window Fuzzy Control for Wind-Storage Synergistic Optimization ..................................... 626
Yunpei Zhai, Guanyu Liu, Lei Zhang

Cooperative Power–Energy Allocation Method in Hybrid Electricity–Hydrogen Storage Systems via
ICPO-VMD ............................................................................................................................................................... 631

Guanyu Liu, Lei Zhang, Yunpei Zhai

Grid Search-Based Optimization of Transformer Models for Lithium Battery State-of-Charge Prediction ............ 636
Liangzhou Liu, Tianqi Liu, Bing Jia, Jingtao Wang, Dianxiao Zhang

Complex Image Classification and Feature Detection Method Based on EfficientNetV2S ..................................... 640
Yang Ni, Yuhang Wang

A Joint Detection and Tracking Method for Radiation Sources Based on RSSI ...................................................... 645
Hanwen Hu

A High-Dimensional Noisy Industrial Monitoring Data Processing Framework Based on PCA
Compression and Hybrid Linear–Random-Forest Prediction ................................................................................... 654

Chaoran Li, Yongxing Ge

An Improved AFS-YOLOv5s-Based Algorithm for Small Target Detection in UAV Vision ................................. 661
Xinlin Han, Qianwei Zhang

System Design of Underwater Image Multipath Enhancement Based on Retinex Algorithm and CLAHE ............ 667
Jiahui Yang, Neng Li, Ye He



An Enhanced Yolov11-Based Algorithm for Real-Time Object Detection in Autonomous Driving ...................... 674
Mingjia Wang, Yuxiang Jiang, Bingqian Liu

An Efficient Contour Extraction Algorithm Based on Dual-Stage Semi-Tracing and Multidimensional
Feature Enhancement ................................................................................................................................................ 682

Junyu Xiao, Jinyu Liu, Jingwen Cui, Zhihao Ding

A Study on the Planning of AC Electrical Collector and VSC-MTDC Transmission Grid-Connected
Systems in Offshore Wind Farms Based on Multi-Objective Optimization ............................................................ 691

Luo Shuxin, Chen Honglin, Xu Wei, Wang Shichao, Chen Yahao

Real-Time Gas Detection System Based on Embedded Edge Computing and FT-IR Spectroscopy ....................... 698
Shuai Wang, Yiwei Li, Caoyang Yao, Zhixiong Yang, Ruilin Ding, Guoqing Wang, Dasheng Qian
Lingling Pang, Mingyao Yuan, Lixian Wang, Yanrong Li

Application of Deep Learning-Based Computer Vision Algorithms in Autonomous Driving ................................ 703
Jun Shao, Jian Zheng, Linpeng Liang

Research on high-dimensional heterogeneous data prediction method that integrates statistical selection
mechanism and gradient integration strategy ............................................................................................................ 708

Yuxin Zhao, Zhaoyang Wang, Xin Li, Yucheng Chen

Principle Analysis of High-frequency Low-noise Bipolar Voltage Operational Amplifier Based on
Common-emitter and Common-collector ................................................................................................................. 716

Yuqi Jia, Lanfei Zhang, Chuqiao Hu

Research on the Power Grid Modeling Model Based on Multi-View Data Fusion of 3D Gaussian
Sputtering Technology .............................................................................................................................................. 721

Sai Wang, Pu Zhang, Weihua Xu, Changjiang Huang, Zitian Zhang, Zhen Huang

Construction of Gaussian Sputtering Data Acquisition Standard System Framework for Power Grid 3D
Modeling ................................................................................................................................................................... 728

Wenbin Zhang, Youxiang Zhu, Baopeng Tian, Peng Yin, Yongjian Sun, Benjuan Fu

A Joint Denoising Scheme for Power Quality Disturbance Signals ......................................................................... 734
Xiangui Xiao, Lei Zhao, Zhong Fu, Shengjun Zhou, Dan Hu

Scenario-Based Design of 5G Radio Frequency Front-End Systems: From Requirement Adaptation to
Cross-Scenario Optimization .................................................................................................................................... 739

Bingchen Yu

Application Research of Improved Pseudo-Target Iterative Algorithm in Robot Pose Error
Compensation ............................................................................................................................................................ 746

Leru Fan, Yutong Ma, Yujie Wang, Wenya Liu, Mingyu Yu, Mingyang Chen, Jiale Wen, Yaning Zhang
Xue Zhang, Nan Li, Xiang Bai, Xin Wang

Study on the Current-Carrying Parameters of Lightning Protection Insulators for 500kv Transmission
Lines without Grounding Wires in Heavy Ice Areas ................................................................................................ 751

Haining Wang, Bowen Wang, Zhiyao Fu, Kai Ning

Recognition of Handwritten Numbers Based on PVDF Array Tactile Sensors ....................................................... 757
Xun Huai, Yongkang Li, Xiangyu Dai, Xin Zhou, Tiancheng Zhao, De’en Gu



DRV-Net: Language-Driven 3D Scene Understanding via Dynamic Resolution Voxel Fields and
Adaptive Meta-Embedding ....................................................................................................................................... 763

Shiyu Liu

Development of Embedded Path Planning System for Autonomous Driving .......................................................... 770
Jie Hu

A method for artistic image edge detection based on modified Canny operator ...................................................... 777
Bo Wang, Yunlei Chen, Yitong Ma

Multi-Dimensional Analysis and Source Tracing of 10kV Current Transformer Faults ......................................... 782
Keyi Liu, Ye Tang, Chen Wang, Yaowen Zhu, Xuan Xuan

Research on Adaptive Generation Method of Low-Code Meta-Components Based on AutoEncoder .................... 788
Zexin Lin, Lingzhi Xi, Jianxu Zhong, Shaofeng Yu, Ritang Li, Junwei Zhu

An Edge Computing System Model for Voice Interaction in Home-Based Elderly Care with Cognitive
Impairment ................................................................................................................................................................ 794

Li Qun, Gong Xin

The Design of Control System for Beverage Vending Machine Based on PLC ...................................................... 800
Hanye Zhang, Jiuxuan Zheng

An Edge Computing Target Recognition System Based on EfficientDet-Lite ........................................................ 805
Donghui Ji, Kai Guo, Chen Qian, Mengze Shao

Compiler Provenance Identification via Machine Learning: A Framework Based on Reverse
Engineering and Density-Based Clustering .............................................................................................................. 810

Hongrui Li

Coordinated Voltage Control of Distributed Photovoltaic Clusters Using Federated GNNs ................................... 815
Feng Xu

Research on new distribution network control strategy considering cloud-side collaboration ................................ 821
Ruifeng Zhao, Longteng Wu, Haobin Li, Manlu Chen, Zhenfan Yu

Deep Network-Based Intelligent Diagnosis Model for Injection Molding Short Shot Defects ............................... 826
Jian Tang

Multi-agent Self-Reflection Framework: Enhancing the Logical Reasoning Ability of Large Language
Models through API Interaction ............................................................................................................................... 831

Xufei Zhang

Real-Time Feature Extraction of Interactive Information for the Digital Economy: Design and
Application of Artificial Intelligence Deep Learning Models .................................................................................. 837

Wancheng Zhang, Yulian Han

Study on Scheduling and Path Optimization of Warehouse Logistics Mobile Robots in Supply Chain
Task Allocation and Warehouse Logistics Control Systems .................................................................................... 844

Xuyang Wan

Research on the Vulnerability Identification Efficiency of Enhanced Reverse-Analyzed LLM Model in
Binary Program Fuzzy Testing ................................................................................................................................. 852

Shiyin Lin



Research on Network Security Status Based on K-Means Clustering and Multi-Objective Optimization
Algorithms ................................................................................................................................................................ 859

Minghao Li, Yi Rong, Yumeng Wu, Wendi Yang

Research on Parameter Prediction and Optimization Based on Multi-Model Fusion and Particle Swarm
Optimization Algorithm ............................................................................................................................................ 868

Linyong Peng, Liuxuan Chen

Research on Intelligent Optimization Algorithm Based on Improved Genetic Algorithm and Monte
Carlo Simulation ....................................................................................................................................................... 876

Yiran Wang, Jiaqi Xu, Xiyang Cheng

A Congestion Control Method Based on V2X Satellite Communication Network ................................................. 886
Jiaxuan Liu, Chang Chen, Tianyi Sun

Research on Helmet Wearing Detection Algorithm Based on YOLOV8 ................................................................. 892
Faxiang He, Jiamiao Lu

Optimization and Design of Microphone Self-Calibration Device .......................................................................... 897
Liang Wang, Xiaolong Wei, Jiangang Ma, Yalin Zhao, Jiao Yao

Deep Reinforcement Learning-Based Energy Balance Optimization Strategy for UAV Swarms ........................... 902
Yibo Wang, Sanfeng Peng, Yu Zhao

Bearing Fault Diagnosis Based on SoPSO and Deep Neural Network .................................................................... 913
Zehua Wang, Jianchao Zhang, Shan He

Lung Image Recognition Based on Multi-Scale Cross Attention ............................................................................. 919
Xi Lv, Dan Yang

Research on Weak Magnetic Control of Permanent Magnet Synchronous Motor Based on Fuzzy
Control Algorithm ..................................................................................................................................................... 925

Zejiang Wu, Keyang Lv

A System for Automatic Following and Obstacle Avoidance Recognition Based on Multi-sensor Fusion ............ 933
Shuaida Wang, Zheng Gong, Xiaoping Gao, Tianrui Zhou, Kaicheng Shen, Limin Mao

An Improved Bat Algorithm for Optimization in Wireless Sensor Networks .......................................................... 937
Luoyang Luo

LTE Base Station Traffic Prediction Method Based on VMD-SVM ....................................................................... 942
Chenyi Pan

Research on Robot Dynamic Modeling and High-Performance Control Algorithms .............................................. 948
Hongye He, Bozhen Tang, Jiaxing Guo, Peixian Li

A DeepFake Image Forgery Detection Model Based on ResNet ............................................................................. 954
Qinhan Zhou, Yiheng Zhu, Kunpeng Zhang, Wangnan Li, Dong Liu, Xiaodong Zhou

AI-Driven Key Technologies Introduction for NR and 6G Air Interface ................................................................. 960
Cai He, Jin Haiyi

Research on a VR Immersive Interaction Paradigm Based on a Multimodal Large Model ..................................... 964
Yang Guo



Research on Multi-Objective Task Prediction and Scheduling in Dynamic Environment Based on
Combination of ARIMA Model and AGA Algorithm .............................................................................................. 970

Mu He, Mingfu Suo

Research on Network Security Based on K-means Clustering and Regression Analysis ........................................ 977
Zijing Yang, Fangli Li, Long Pei

Research on Calibration Method for Temperature Sensor of Dehumidification Device in Switch Cabinet ............ 984
Min Ding, Pei Cao, Yikai Yan, Peng Xu

Hybrid Forecasting and Optimization Model Based on ARIMA-GM-SES and NSGA-II ....................................... 989
Luowei Cui, Dongyue Chen

Research on Competitive Mechanisms and Uncertainty Planning in Multi-Agent Reinforcement
Learning .................................................................................................................................................................... 998

Yizhou Liu

The Research on Modeling and Forecasting of Discrete Time Series Structural Heterogeneity Based on
DLNB-Forecast ....................................................................................................................................................... 1002

Jingyi Wang, Mengfei Niu, Jiahui Pan

A Study of a Multi-Circuit Path Optimization Model Based on Particle Swarm Optimization ............................. 1009
Ruiwen Huang, Qixuan Mo, Chunlin Cao

Research on the Hardware Architecture of Intelligent Monitoring System for Real-Time Point Cloud
Generation Equipment ............................................................................................................................................ 1016

Xinzhi Cao, Zhen Huang, Benjuan Fu, Yifei Duan, Jing Zou, Haijie Zheng

Research on Intelligent Diagnosis Strategy for False Tripping Caused by Displacement Failure ......................... 1022
Luo Songlin, Chen Shoubin, Lai Weijian, Liu Hong, Wang Ziwen, Li Jingguang, Chen Jiahui, Liu Shu’An

Computational System Design and Signal Processing Algorithms for SPR-Based Wearable Blood
Monitoring Platform: From Software Development to Clinical Implementation ................................................... 1028

Minhao Cai

Reinforcement Learning-Based Path Optimization for Agricultural Robot Inter-Row Operations ....................... 1036
Zikai Gao, Xintong Zhang, Xinyue Liang, Mengdi Wu, Jiaze Zhang

Intelligent Excitation and Stabilized Regulation for Gas Lasers: Modeling and Validation of the HNSC
Method .................................................................................................................................................................... 1043

Zhibo Zhao, Guoji Wang, Yuxuan Yi, Baozhong Xu

Application System of Digital Twin Technology in Engineering Design .............................................................. 1051
Zeyu Hse

Scaffolding Node Loose Detection Model with Machine Vision and Edge Computing ........................................ 1057
Feng Cui, Yangbin Wang

Blockchain Anomalous Transaction Detection via Graph Convolution and Gated Attention Mechanism ............ 1063
Ke Li

Active Learning Sampling Strategy Model for Cross-Modal Semantic Alignment Annotation ............................ 1069
Lai Weike, Wang Jiahao, Xiao Jiannan, Gong Fanghai



DeepSeek Text-Driven Automatic Generation of Live Steaming Scripts and Real-Time Update Model
of User Portraits on the Edge Side .......................................................................................................................... 1074

Li Jiahui, Yu Chunxiu

Reinforcement Learning-Optimized Load Scheduling Model for Electric Vehicle Charging Stations ................. 1080
Qianlong Feng, Lei Liu

Research on Time-Series Prediction and Rare Category Algorithms Based on Random Forest ........................... 1086
Sifan Li

Airport Terminal Cooling Load Forecasting Model Based on Deep Learning Algorithms ................................... 1093
Fu Yaoguo, Qiu Dengyu, Lei Yu, Sun Ling, Sun Zheng, Zhao Jingqiu, Wu Nan




