2025 8th International Conference
on Advanced Electronic
Materials, Computers and

Software Engineering
(AEMCSE 2025)

Nanjing, China
9-11 May 2025

‘O I E E E IEEE Catalog Number: CFP25Y18-POD
° ISBN: 979-8-3315-1092-3



Copyright © 2025 by the Institute of Electrical and Electronics Engineers, Inc.
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: CFP25Y18-POD
ISBN (Print-On-Demand): 979-8-3315-1092-3
ISBN (Online): 979-8-3315-1091-6

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

proceedings

com



Table of Contents

High-Performance ALD IGZO Field-Effect Transistors with Ultralow Subthreshold Swing
Zixiang Gao, Tiaoyang Li

Large-Scale High-Power Single-Mode Vertical Cavity Surface Emitting Laser Arrays
Defined by Proton Implantation
Wendi Yu, Yiyang Xie, Zhengtai Ma, Xiaodong Yan, Xiaowei Qin

Oxygen-Driven Optimization of High-K Charge-Trapping Memories
Puhao Chai, Jun Zhu, Jiale Chen, Zihao Wang

10

Computing in Memory Optimized Based on Multi-Level Carry Lookahead Adder
Zhiming Li, Yuhan Cao, Lijun Zhang, Haotian Zheng

15

Electrical Characterization and Modeling of Amorphous ITO Field-effect Transistors
Wenzhe Shi, Peng Chen, Tiaoyang Li

20

Effect of Crystallographic Orientation on the Thermal Properties of Free-Standing CVD
Diamond Films
Jiahua Mai, Xinjing Gao, Qiyuan Chen, Haojie Xing, Fucheng Liu, Bin He, Peigang Han

24

Research on simulation analysis and performance evaluation of tactile sensitive nanotextile
pressure sensing array
Yuping Ge

29

Effect of Optical Pulsewidth on Domain Evolution during the Delay Stage in GaAs PCSS
Xule Li, Jinhong Wei, Chenglin Jia, Quan Sun, Fanzheng Zeng, Song Li, Baoliang Qian

35

A New Design of Trapezoidal Interdigital Capacitor with High Q or Capacitance Using BCB-
based MEMS Process
Shengjie Zhou, Liyun Shi

39

UV-activated In203-decorated ZnO gas sensor with fully recoverability for ppb-level NO2
detection
Jinfan Xiao, Bohao Liu, Yong Zhang

44

All-silica Based Multi-focus Fiber Metalens
Xu Hong

49

The Effect of Surface Roughness on the Temperature Coefficient of Si-Cr-O Thin Film
Resistance
Lei Zhang, Dawei Gao, Kai Xu

54

High-Sensitivity In-Built N+ Pocket Electrically Doped Tunnel FET Biosensor with Nanogap
Cavity
Qiannan Wang, Ying Liu, Chan Shan

59

Design and Application of SF6 Moisture and Density Sensor Based on Temperature
Compensation Technology
Baohong Feng, Yizhuang Ding, Xiliang Zhao, Guohua Yin

63

A Lead Selenide Thin Film Heterojunction Photodetector with In-situ Sensitized Strategy
Yikai Wang, Sen Li, Wenyu Zhang, Jiajun Luo, Jing Liu, Jianbing Zhang

68

Research on Named Entity Recognition Technique for Researchers in Power domain Based
on RoBERTa-CNN-BiLSTM-CRF

Jiaqi Zhang, Kesheng Zhao, Yuxi Liu, Hong Ouyang, Ping Meng, Jing Xiao, Yu Liu, Peng Yu,
Tipeng Wang

73




Variable operating conditions fault diagnosis Based on Meta-learning-based Multimodal
Large Model
Shixi Liu, Xin Zhang, Qiping Duan, Li Jiang

79

Technology Topic Extraction and Analysis Based on BERTopic ChatGPT4o
Baixu Chen, Shengnan Zhang

&3

Static Analysis and LLM for Comprehensive Java Unit Test Generation
Wei Wei

87

Optimization of Light-Front Hamiltonian Generation for Domestic Heterogeneous Platforms
Yumeng Han, Chenbo Tao, Jie Liu, Siqi Xu, Xingbo Zhao, Peng Wu, Mengzhi Han, Wudi Cao

93

Research on Equipment Maintenance Strategy Optimization Based on Particle Swarm
Optimization Algorithm
Yuchen Gao, Dali Hou

98

Patent Text Representation Method Based on Masked Augmentation and Contrastive
Learning
Yuting Guo, Shengnan Zhang

102

A Novel Global Optimization Algorithm for Power Carbon Emissions Trading Processes in
Power Systems
Peng Xia, Gang Lu, Bo Yuan, Qiuli Zhao, Fugiang Zhang

106

Multi-Scale Convolutional Attention Enhanced Arbitrary Image Style Transfer
Haitao Xin, Shilin Bo

110

Research on Public Opinion Monitoring and Evaluation Indicator System and Risk
Stratification Based on Three-Dimensional Modeling
Yaxian Qiu, Lei Qiao, Junyi Pang, Jiaqi Guo, Weiliang Li

116

Meta-Learning Enhanced Multi-Agent Cooperative Optimization for Dynamic Resource
Allocation in Multi-Band Networks
Yewen Cao, Yongjie Ma, Jiayu Wu, Xiaoyu Li

122

Multi-perspective Feature Distillation
Lin Li, Daohua Zhang, Xiujian Hu

127

A multi-objective optimization study of energy-saving job shop scheduling
Tong Li, Shikui Zhao, Zhengyuan Wu, Fengshun Yu

133

An Intra-lingual Stylistic Comparative Research for Function Evaluation of Large Language
Models
Kai Liu, Yang Du, Li Kong, Pei Ji

137

Key node identification in complex networks using gravity model based on motif and non-
negative matrix factorization
Yijing Huang, Laishui Lv, Yanqgiu Liu, Xiaofeng Wang

142

Link Prediction in Temporal Networks Using Graph-Regularized Concept Factorization
Shi Huang, Yanqiu Liu, Laishui Lv, Xiaofeng Wang

148

Research on the Application of Collaborative Filtering Based Algorithm in APP Personalised
User Experience Design
Fei Li, Shiyu Liu

153

Improved AD-Census stereo matching algorithm based on fusion gradient information
Junhua Wu, Zihong Chen

158




Genetic Algorithm-Based Integrated Radar and Communication OFDM Shared Signal

Waveform Design 162
Wenbo Zhao, Wei Chen, Xiaobai Li, Lu Gao, Zihao Song
Machine Learning-Based Short-Term Traffic Flow Prediction Model for Metro Systems

L . 168
Yiding Xi, Xun Deng
Hybrid Model of Crowdfunding Prediction with User Analysis and Neural Networks
Algorithm 172
Ju Wei, Shusong Ba, Junjian Yang
Web-Based Disease Prediction Application Using Machine Learning for Symptom Analysis 177
Yawen Huang, Abdur Rashid Sangi, Shengyi Qi, Beining Niu, Waqar Ali
Design and Implementation of a General Hierarchical Data Structure Component

. - . 183
Zicheng Liu, Jiguang Liu, Bo Zhang
Fine-tuning Semantic Vector Models in Trust Region 138
Wenbin Cao, Songyang Wu, Tao Yang
Knowledge Recommendation Model with Semantic Alignment Based on Hypergraph
Convolutional Networks 194
Jun Li
Domain Randomization for Object Detection: A Survey 201
Jie Fan, Yonggiang Xie, Zhongbo Li
A Survey of Low-Rank Adaptation Techniques 215
Zeqin Feng, Yongqgiang Xie, Jiawei Yang, Wenjun Hou, Zhongbo Li
LayerNorm-Aware Image Synthesis for Data-Free Quantization of Vision Transformers 295
Jiawei Yang, Zhongbo Li, Zeqin Feng, Yongqgiang Xie
Research on lightweight optimization of large language models for resource-constrained
environments 232
Bowen Yang, Qinglun Pan
Automatic region-based layout optimization of substation wiring diagrams via improved
genetic algorithms 237
Qing Fan, Junyi Liu, Hao Ren, Jun Qin, Xiaofeng Xu, Zeliang Shen, Cong Peng
Optimizing Electricity Load Forecasting Using the MFLO-BP Model: An Integration of
Modified Frilled Lizard Optimization and BP Neural Network 242
Hua Yang, Zhonger Li, Zhan Shu, Junda Liu, Ming Zhao, Mingzhi Mu
Short-term Prediction of Ionospheric TEC Based on SSA-BP and LSTM 246
Runze Ni, Wenchao Zhang, Shuji Hao
Efficient Insect Pests Classification by Integrating Triplet Attention with Pre-trained Deep
Neural Networks 250
Yitang Gao, Siyi Zhu, Feng Zhu
Research on the application of low code orchestration in power inspection and scheduling 254
Shaolei Wang, Hongwei Wu, Xinchen Wang, Liujian Diao, Yuxiao Zhao, Hao He
Design of Software Security Architecture for FPGA Electronic Security Systems 260

Yufei Li, Xuegong Huang




Phishing website detection method based on multimodal large language model
Cheng Fang, Xilong Yin, Ping Han

264

Research on Blockchain-Based Privacy Data Storage and Sharing Scheme
Yaping Chen

269

Deep Learning-Enhanced Intrusion and Malware Detection: A Network Security Defense
Framework
Kai Lu

274

A Data Security Formal Verification Framework for IoT Application Systems
Jishun Liu, Yaohe Cao, Zhengda Zhou, Ting Tian

279

A Conditional Privacy Protection Scheme for IoV Based on Blockchain
Song Luo, Junjie Zhong

284

An Efficient and Privacy-Preserving Evaluation for Kernel Functions
Ziqi Huang

288

Research on Automated Memory Leak Detection Method Based on Cross-Function Context
Tracing
Menglan Li, Yan Zhuang

295

SecureLiteFL: A Secure and Bandwidth-Saving Federated Learning Framework for
Aggregation Resistant to Collusion Attacks
Weidong Zhong, Huiyu Xie, Shuo Chen, Junru Hu, Chao Zhan, Xinyue Zhan

300

Intent-driven Web UI Tests Repair with LLM
Yingjie Tao, Weiwei Wang, Junxia Guo

306

Al-Driven Autonomous Vulnerability Detection and Remediation Method for Network-
Disconnected Cloud Environments
Fengjiao Bi

315

Network intrusion detection based on layered hybrid grey wolf algorithm and lightweight
Transformer
Yiying Zhang, Hongxin Zhao, Xin Liu, Zhen Cui, Yunlong Tian, Yongjie Du

319

Enhanced Structural Validation for UML Use Case Models with Configurable Rule Engine
Xiangwen Meng

323

Research on the Analysis of Software Development Processes Based on GJB5000B and DO-
178C
Jialu Luo

328

CLIBAD: Zero-Shot Localization for Annotation Error in Object Detection Datasets
Hairong Hu

333

An Encryption Algorithm for Palm Vein Images Based on Multiple Chaotic Systems and
DNA Encoding
Chenxing Li, Ji Li, Qingjiao Meng, Kailun Song, Mingxing Ren, Jie Yu

339

An Intelligent Fault Self-Healing Mechanism for Cloud AI Systems via Integration of Large
Language Models and Deep Reinforcement Learning
Ze Yang, Yihong Jin, Juntian Liu, Xinhe Xu

344

Leveraging Large Language Model for Intelligent Log Processing and Autonomous
Debugging in Cloud Al Platforms
Cheng Ji, Huaiying Luo

348




Adaptive Takeover Strategy Based on Driver Fatigue State System for L3 Autonomous
Vehicles
Xiao Li, Zhinan Zhong, Yan Zhang, Yunfei Chen

352

Application of Frequency Domain Filter Banks in Audio Denoising
Binhan Zhou, Wei Wang, Junbo Wang, Haoyu Gu, Ye Wu

360

Design of Collision Warning System Based on the Fusion of In-vehicle and Out-of-vehicle
Information
Min Lu, Zhinan Zhong, Yan Zhang

365

An Adaptive FCW System Based on Driver Attention States
Siyuan Zhu, Zhinan Zhong, Yan Zhang

369

Dynamic Assessment and Early Warning of Cross-Border Pipeline Risks Based on
Knowledge Graph
Ruhui Shi, Tianran Chen, Chunyu Lu, Duo Shang, Jun Luo, Xin Hui, Haoran Li, Huihong He

374

Design and Optimization for Hybrid interconnection of Signal and Power supply in FPCB
Haiqing Dai, Yang Zhou

378

Research on vehicle target detection based on FMCW millimeter wave radar and vision
fusion
Ren Wang, Yonggiang Zhang, Huiyong Wang

386

Design and Implementation of the Front End for the Multi-physical Field Mechanism and
Deep Learning Fusion Modeling of Substation Equipment Fault Diagnosis Prototype System
by Ant Design Vue

Zhongqi Guo, Qiuhua Ji, Shunli Lv, Jinbo Li, Xin Luo, Bing Zhang, Wenke Shang, Haibin Zhang

390

Design and Implementation of the Front End for the Transformer State Sensing and
Predictive Operation and Maintenance Prototype System based on Ant Design Vue
Zhongqi Guo, Qiuhua Ji, Shunli Lv, Jinbo Li, Xin Luo, Bing Zhang, Wenke Shang, Haibin Zhang

396

Design of an Online Intelligent Monitoring and Analysis System for Scientific and
Technological Projects
Kesheng Zhao, Bing Wu, Hongye Zhang, Hailiang Yu, Yuxi Liu, Peng Yu, Xu Liu, Tipeng Wang

402

Intelligent Question Answering Technology in the Domain of Architecture Based on Large
Language Models
Qiangian Wu, Xiaojun Yang

408

Point cloud change detection with global-local features fusion
Honglin Yuan, Yuting Zhang, Hongyan Zhu

414

Interactive Image Segmentation based on Laplace Transform
Xinping Cheng, Yuxiang Qian, Tao Wang

418

Task assignment and path planning method of multi-robot in coal mine considering charging
problem
Hui Bai, Kun Li

423

Research on Parametric Design Method of Table Lamp Based on UES
Chungiang Zhang, Yujing Wang

428

Active Sub-neighborhoods:Active Contour Model-Based Object Recognition Method
Qi Yu, Changxing Shao, Mengcheng Zhu, Mohan Zhao, Weixiao Wu

433

Coverage-Aware Contribution-based Test Case Reduction for Mutation-based Fault
Localization
Haifeng Wang, Kun Yang

439




Rehabot: A Real-Time Pose Detection and Feedback System for Upper Limb Rehabilitation
Wenhao Xu, Jiawen Zhou, Hongying Liu

444

Research on CLIP Cross-modal Feature Optimization Based on PCA Fusion Strategy
Xuyan Pan

450

A Digital Management System for Equipment Inventory Maintenance
Xihua Liu, Yadong Zheng, Zhen Liu, Guiyu Lai

454

Research on Convolution Operator Generation Based on MLIR
Wenhao Tang, Jinhui Wen, Wudi Cao

458

An Efficient Group Key Agreement Scheme in IoT
Jingwei Yang, Mengya Lei, Yan Wang, Ou Ruan

466

Multi-scale Semantic Feature Detection based Loop Closure Detection for Visual SLAM
Jianmei Su, Lang Qian

470

Linux Dual Kernel System Based on Domestic Real-time Kernel
Zhixiang Nie, Shiyu Gan

474

A Multi-label Dynamic Learning Framework for Data Trustworthiness Assessment in Mobile
Visual Crowdsensing
Guiwen Zhao, Haichao Yang

480

Differentiated Pricing Strategy for Business Resource Service in Cloud-Based Industrial
Software Platforms
Ruidong Zhao, Yong Zhang, Kun Jiang, Chunlin Li

487

Fine-grained fault diagnosis of microservices based on Hidden Markov Model and Granger
Jinbo Zhang, Mingzhuo Zheng, Zheheng Liang, Yechao Wang, Shuo Li, Gelin Zhou, Yukun Hou,
Jiexiang Cui, Liao Xie

492

RG-DCNet: Recursive Gating Based Algorithm for Fine-grained Image Recognition
Siyuan Liu, Wendong Zhang, Run Lu, Sen Niu

498

PC-CNN: A Physics-Augmented Framework for Reliable Electromagnetic Prediction in
Metasurface Engineering
Hao Wang

504

AODYV Routing Algorithm for Flying Ad Hoc Networks Based on Multi-Metric Weight
Fusion
Shuanggen Zhang, Pengxiang Yan, Yuan Bai

509

Rolling Bearing Fault Prediction via Conv-LSTM with Spatiotemporal Graph
Representation
Fang Xu, Yufang Liu, Yueli Jiao

515

A Tool Remaining Useful Life Prediction Model Based on Improved TCN Combined with
BiGRU
Xiangyu Pan, Hui Yi, Wenjun Zhong

519

Bearing Fault Diagnosis Based on Stacking Ensemble Learning for Fusion of Spatiotemporal
Features
Peiwen Wang, Hui Yi, Lei Zheng

524

An Enhanced 3D YOLOVS for Pulmonary Nodule Detection Based on Backbone and Neck
Optimization
Yihong Wang, Jiabao Chen

529




A Structure-Aware and Heterogeneous Adaptive Fusion Approach for Entity Alignment
Yizhou Wang, Chunxia Zhang, Wanxin He

533

Research on Alcoholism EEG Signal Classification Based on FE-IIPSO-SVM
Zhuoyan Lv, Liya Huang

543

Structural Stress Health Monitoring of Jacket Platforms Based on Digital Twin Technology
Jiahui Zou

552

Structure-Guided and Semantics-Enhanced Collaborative Code Generation
Daiyuan Yang, Xingmin Zhang, Yanfei Cao

556

Design of Electrical Control Circuit System for Smart Wheelchair Bed Based on Relay
Qiang Zhang, Jun Ji, Yan Zhuang, Yong Li

563

Intelligent Building Damage Detection via Integrated Spatial Attention and Dilated
Convolution
Cong Zhang, Jiabing Wang, Liang Zhao

568

Design of the Upper Computer for a Mine Energy Storage System Based on PyQt5 and
Modbus-RTU Communication Implementation
Wei Li, Dezhi Wang, Chang Liu, Renjie Cao

572

Anomaly detection method of substation infrared image based on knowledge box prior
Ziquan Liu, Xiaoyi Su, Jiaying Yu, Tianliang Li, Wenxu Chen, Xin Chen, Daoqing Fan, Guowei
Xu

578

Essential Protein Identification Algorithm Based on Multi-order Heterogeneous Graph and
Hybrid Walk
Hong Jiang, Peigiang Liu, Hanmi Xing, Weipeng Liu

590

A Hybrid Intelligence Approach to Energy Optimization of Waste-Sorting Robots and Its
Contribution to Regional Carbon Neutrality
Mingnan Lin, Shaoxiong Tan

595

Semantic Segmentation of Tile Surface Defects Based on CCH-DeepLabV3+
Linhui Cheng, Zhenyu Zou, Lifeng Wu, Yong Ai, Wenbo Chen

601

A Path Planning Model for Urban Firefighting Integrating Visual Geometry Group and Deep
Q-network
Xiao Ma, Nady Slam, Shuqi Chen

607

Research on Inventory Management of Medical Supplies Based on Hybrid Intelligent
Optimization Algorithm
Yanxia Wang

612

Yolov8-Lite: An Efficient Lightweight Model for Ship Detection
Yi Wang, Yanwei Ju

616

Garbage detection model based on improved YOLOv8n
Fei Shi, Peiyao Qin, Xiaogiang Yu, Huan Qi

621

Defect Detection of SLM Parts Based on Adaptive Threshold Segmentation Method
Song Guo, Huiquan Na

626

MHCAGE:Multi-Head Attention-based Combined Accelerometer and Gyroscope
Embedding Network
Jinghua Yan, Wenkai Zhou, Wei Zhang, Yuchao Lu, Lin Huang

631




A Fault Detection Method for Tension Clamp Compression in Transmission Lines Based on

AKAZE and APAP Image Correction 637
Xianwu Zeng, Xianfeng Wang, Mingyang You, Yuan Qin, Hong Deng, Huihui Cai, Huanhuan Lu
Dual-Branch Complementary Blind Network for Self-Supervised Denoising in Real-World
Scenarios 643
Na Zhang, Yonggiang Xie, Jiawei Yang, Zhongbo Li
Optimization Design of Robot Joint Torque Sensor With Y-type Beam Structure 650
Zhengyu Xie, Xiliang Chen, Zihan Ding
Light Adaptive Room Clutter Tidy Smart Car 655
Niting Mao, Cuifang Zhao, Huahui Que, Yifan Pan
A network traffic anomaly detection method based on packet series reconstruction learning
. . 660
Yingkun Liu, Cheng Fang
Defect identification of Concrete Bridges Based on LAAD-YOLO11 665
Qiao Chen, Lin Zhou, Zhaolong Bai, Zhichun Wu
Remaining Life Prediction of Complex Devices Based on Mamba 669
Sangpu Lin, Lin Zhou, Yidong Ke, Zhichun Wu
A Bearing Fault Diagnosis Method Based on Time-Frequency Enhanced Residual Network 673
Ning Li, Kai Yan, Peng Zhang, Hongyuan Wen, Yuanyuan Wen
3D Radar Target Prediction and Tracking Using DAST-Network 679
Yuanyuan Liu, Zhaolei Liu, Qicheng Wang
CA-Font: A Chinese Font Generation Model Based on Font Style Transfer
. L . 684
Zhaojun Wan, Liangiang Niu
Crash Path Analysis Method Based on Fused Dynamic Control and Data Flows 688
Xiamin Guo, Wei Zhang, Mingke Zhang
Noise2Noise-Based Self-Supervised Denoising Method for Single-Step Material
Decomposition in Spectral CT 693
Ze Liu
Hand pose reconstruction network based on dual-branch architecture 698
Jianchun Wang, Di Jia, Xiao Wang, Fan Zhang
Two-Stream Manipulation Trace Network for Face Forgery Detection 703
Guoren Yao, Gaoming Yang, Xintian Liu, Lei Chen
Concrete Defect Detection Based on Improved YOLOvV7 Network
S 708
Zhehui Mi
DST-GFN: A Dual-Stage Transformer Network with Gated Fusion for Pairwise User
Preference Prediction in Dialogue Systems 715
Kowei Shih, Zhenghao Deng, Xiang Chen, Yuanzhe Zhang, Li Zhang
DSCAT: Dual Smoothing-constrained Adaptive Step Adversarial Training 720

Mingyang Gao




FedDyMNv4++: Lightweight Dynamic MobileNetV4 with Adaptive Federated Learning for

Remote Sensing Image Change Detection 725
Zhenyuan Li, Yongtao Yu, Gan Zhu, Yuanchen Dai
Multi-scale Adaptive Semantic Segmentation Network for Remote Sensing Images based on
Attention Gating Mechanism 731
Yiguo Lu, Yurong Qian, Lu Bai, Peng Liu, Yinyin Fan, Weijun Gong
Video anomaly detection network based on LWSM-HL dual memory branching

. . 737
Haiyan Yang, Mingxuan Wu, Yanrong Deng
A Vectorization Approach for Irregular Memory Access on Sunway Processors 741
Lin Han, Lei Li, Haoran Li, Mengyao Chen, Kai Nie, Haohao Liu
Adaptive Weighted Deep Fusion Model for SO2 Concentration Prediction at Desulfurization
Outlet 745
Chunliang Chen, Jiarui Wang, Guanghua Tang, Xiangyu Shen, Hao Xing
Author Index 751






