2024 10th International Conference
on Mechanical and Electronics
Engineering (ICMEE 2024)

Xi'an, China
27-29 December 2024

‘O I E E E IEEE Catalog Number: CFP2416K-POD
° ISBN: 979-8-3315-0921-7



Copyright © 2024 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: CFP2416K-POD
ISBN (Print-On-Demand): 979-8-3315-0921-7
ISBN (Online): 979-8-3315-0920-0

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



2024 10th International Conference on
Mechanical and Electronics Engineering

ICMEE 2024

Table of Contents

® Modern Electronic Systems and Signal Processing

Angle-constrained Cooperative Guidance Law with Limited Communication for Multi-AUV ..........cccociviiiinccnnnn, 1

Linghao Zhang, Jianan Yang, Hui Fan, Guanjinzi Yang

Anomaly Detection in CAN Bus Based on Spatio-Temporal Graph Convolutional Networks...........cccoevveeiernneniennnenn 7
Shuya Yang, Dan Yang, Junsuo Qu, Yongxin Guo

Optimum Grounded Coplanar Waveguide to Microstrip Transition in RF Front End Systems Using TGV Technique

........................................................................................................................................................................................ 14
Rui Zhang, Yong Zhu, Chunqiu Xia, Hui Zhong

Research on Active Equalization Layered Cuk Topology Based on Fuzzy PID Control ..........c.ccvevviiiienienienienienn 19
Heng Nie, Jiye Jiao

Research on Vibration Source Detection and Verification Methods for CNC Maching ToolS .........ccoccevvverieiieninnenn 26
Yan Qi, Zhenqgiang Yao, Zuguang Huang, Zhibao Hou

Design of an Intelligent Recognition and Filtering System for Spam Based on Multinomial Naive Bayes .................. 31
Hongbo Kang, Liping Liu, Xiaotong Li

Preparation and Application of Fluoro-silicon Composite Coating for Anti-condensation of Power Equipment.......... 37

Siwei Pan, Qing Hu, Yaohong Zhao, Yihua Qian, Qing Wang, Zhi Li

Construction and Optimization of Black-Box Models Based on Halving Rectangles Sampling High Dimensional Model

Representation AlGOTIERIM . ........oiiiiiiiei et b e b bt s bt e s bt bt e sb e e s beesb b e sbbesbeesbeesbeennbennbennbennes 42
Kewei Lu
Data Distribution Service Based on UDP Hole-Punching Technique ...........cccecveviiiiiiiiiiiiiiscc e 51

Kun Hou, Yue Zhou, Huanchao Du, Chaoqun Ma
® Advanced Electronic Information Systems and Control

Hysteresis Modeling and Combined Control of Piezoelectric Actuators with the Amplitude-Dependent Behavior......57
Yanyan Wang, Yuanting Huang, Mingzhen Bu, Lili Qu



Research on Geomagnetic Sensing Navigation Method Based on Deep Reinforcement Learning + Simulated Annealing

........................................................................................................................................................................................ 63
Li Hong, Xu Chenyan, Liu Hengyu

Study of BAS-Fuzzy-PID Optimization on Water and Fertilizer Ratio SyStem ...........cccooveiiiiiiiiiiieiicieeceieeieeee 69
ZhuJia Zhang

PL-MAC Protocol for Wireless Sensor Networks of the Underground Tunnel............ccooeviiiiinieinnenieeiene e 74
Yonggang Li, Yunsheng Li

Mechanical Nonlinear Analysis of MEMS Quadruple Mass GyroScope StrUCtUIE .......ovvervverierierienienresie e 79
Tingyi Yang, Bo Jiang, Shenhu Huang, Yan Su

Research on the Hysteresis Effect of Thermal Contact Resistances on the Fractal Surface..........c.cccooeviiiiiiiiniinnn 83

Ziquan Zhan, Shaoke Wan, Xiaohu Li

Electromagnetic Characterization of Passive RFID Crack Sensor Based on Symmetric Semicircular Ring Structure . 90

Rongrong Hou, Bo Wang

Analysis of Dynamic Transmission Error of Harmonic REAUCET ..........cocviiiiiiiiiiiiiiiiiie e 95
Qiushi HU, Haogiang LI, Zhen ZHU, Kai ZHAO

Multi Sensor Data Fusion Based on Kalman Filter and D-S Evidence Theory..........cccooeviiiiiniiiiiiiiciicies 99
Ying Liu, MengHao Gao, JiaJun Gao

Simulation of Electric Field Distribution by Cathode Geometry and Insulator Height............ccocooiiiiiiiiinn, 105
Yufei Shi, Hongjun Liu, Qingming Fan, Chuanyun Zhang
® Modern Control Theory and System Optimization

Precision Control System Architecture for Modular Charge of Solid Rocket ...........cocviiiiiiiiiiiiiii 111
Chenglong Yu, Hongpo Yan, Qiang Li, Maozhen Gong

Design and Analysis of a Low-g Compliant Bistable Inertial SWiItCh .........ccocveiiiiiiiiiiiiiiiieeeeeee e 116
Luqing Hu, Hongxi Wang

Information Consensus based Coordinated Control of Multi-Hydraulic Cylinders for Skin Stretch Forming Machine

Weimiao Liu, Chunlu Lei, Maode Yan, Junzhou Cheng

Research on Motion Parameters of Tooth Flank Grinding for Shaping Cutter Based on Four-axis CNC Machine Tool

...................................................................................................................................................................................... 127
Wang Linyan, Wang Jianhua, Zhang Limeng, Li Shaokang

Sensorless Control of Single-Phase BLDC Motors based on the Improved Winding Time-Sharing Method.............. 132
Kunkun Zhu, Jiye Jiao

Fully Printed MWCNT-PDMS Thin Film Strain SeNsor .........ccooiiiiiiiiiiiiiic s 139
Ruizhe Liu, Songyi Zhong, Yankun Yin, Zigan Wang, Weijie Jin, Qianzhao Jia

Design of a SPMSM Based on Improved Magnetic Circuit Method ...........cccoeiiiiiiiiiiiieeeee e 144

Wei Li, Jiajun Gao, Menghao Gao



Influence of Impact Angle on Safety Design of Helmet ..o 150
Huijie Cui, Lele Gao

Research on Cooperative Head-Puruit Guidance Laws Based on Topology of “Leader-Follower” ...........cccccoovennene 154
Chengi Zhu, Yajie Yu, Dongkai Zhang, Haoxiang Ma, Wentao Hua, Yeqing Zhu

The Optimization for Installation of Air Preheater Combination Structure Based on Fluid-Solid-Thermal Coupling

Jianging Lv, Huibin Shi, Xiaoheng Wang, Zilong Zhu, Siyuan Xing, Lingbin Zeng, Jianbo Cui, Feng Feng
Time-scheduled Control for Switched Positive Systems with Mode-dependent Hybrid Dwell Time...........cccccevuvenee. 170
Fugui Deng, Weizhong Chen, Xiaohua Wang, Yunhong Li
Second Order-dynamic Surface Based Fixed Time Control for UAH under Disturbances.............coccevvverieriieninnnnennn 176
Yang Liu, Ruonan Ren, Pengju Si, Haoxiang Ma, Zhumu Fu, Huan Wang

Study on Optimization of Coordinated Distribution Scheme of Heterogeneous UAVs Carried by Rural Public Transport

...................................................................................................................................................................................... 182
Juan Han, Yiyang Wang, Zhimin Sun, Qingshan Wu, Ziyan Xiao, Ruixue Li

® Intelligent Robot Design and Control Technology

Virtual Model Control for Suppressing Vibrations in Wheeled Quadruped Robots Traversing Speed Bumps............ 190
Xiyuan Li, Shengkun Xu, Yunsong Li, Zhanbo Gao

The Design of a Lightweight AI Robot for Logistics Handling ...........cccccoviiiiiiiiiiiiiiii e, 195
Wei Li, Dan Hu, Dingyi Wang

Low-altitude UAV Autonomous Obstacle Avoidance using LIDAR Sensor Fusion .........c.ccccvvieiiiniiininnieenienecniens 201
Wei Xiong, Zilong Wang, Miao Niu, Qing Liang

The Design and Research of a Self-Balancing Performance RobOot ............ccocvvviiiiiiiiiiii e 207
Chunjie Yang, Xiaotong Li, Liping Liu

Motion Control of An Autonomous Mobile Robot Considering Object Properties.........cccoovvviiiiiiiiiicininicce 215
Bin Zhang, Tsubasa Endo

The Improved A*Algorithm for Mobile Robots: Node Optimization and Advanced Evaluation Function.................. 220
Md. Faishal Rahaman, Xueyuan Li, Md Nagib Mahfuz Sunny, Jennet Atayeva, Md. Shariful Islam

Research and Design of an Indoor Rescue Robot for Localization and Navigation............ccocveevevinininicininenennen, 226
Chunjie Yang, Dingyi Wang, Dan Hu

Research on Optimization of De-icing Performance of Wind Turbine Blades Based on Numerical Simulation......... 232
Yuhan Zhang, Guoxi Xu

Biomimetic Intelligent Motion Control Method for Quadruped Robot with Manipulator...........cccoceveriieieneieniienienn 238

Zhiyuan Wang, Xu Cheng, Zhigin Zhuo, Wenzhen Jia, Ke Huang, Jianping Jiang

Inverse Kinematics of 7-DOF Redundant Manipulator Based on Improved Dung Beetle Optimization Algorithm ...245
Jinjie Li, Wenjie Wang, Shuaixiu Wang, Shixi Zhang, Qi Yuan, Wei Lan, Pengtai Huang

Orbital Analysis of a Passive Dynamic Biped Walker with a Torso Coupled by a Torsional Spring and Damper....... 252
Zhongqu Xie, Xue Gong, Zhiwei Zhang, Yiming Guo, Shichao Zhou, Yulin Wang



Mobile Robot Pollution Source Identification Based on StatistiCs.........ccoovviiiiiiiiiiiiiiei e 259
Wenle Qi, Yangquan Chen, Shanshan Lang, Kai Cao, Song Gao, Kun Yan

® Image Detection Models and Applications

XW-improved YOLOVS: Algorithm for Cigarette Small Target Detection..........cccovvvieiiiiiiinieiiieece e 265
Tao Guo, Jianhong Sun, Xiaohua Xia, Hangao Shi, Xuehai Li

Python-based Automatic Detection and Diagnosis for Pathological Changes of Cells in Sputum..........c.ccoeervriennne. 271
Yunsheng Li, Jiyuan Hu, Qu Junsuo, Zhengqiang Zhu, Lixing Yuan, Haichuan Liu

Stress Concentration Zone Detection of Aircraft Structures Based on LW-YOLOVS.........cccoiviiiiiniiicinnneeeenen 277
Wang Yezi, Lyu Shuaishuai, Yang Yu, Li Jiaxin, Wang Wuwei, Li Yuanqing

A Multi-Scale Enhancement Network for Object Detection in Low-Light Conditions..........ccocevviiiinieiinininienen, 282
Haoyang Tang, Xinyu Liu, Yanhong Li, Xinyue Yao

Advances in Facial Pain Detection ReSEarch ...........coooviiiiiiiiiiiii e 288
Zhang Zhen-Ni, Chen-Ning, Tan Cui-Hong, Liu Fang-Xing, Yin Cheng-zhi

Research on Electrostatic Discharge Behavior Detection Based on Deep Learning Video Recognition .............cc...... 294
Xinmiao Feng, Jianhong Sun, Xiaohua Xia, Xiaofei Gao, Shaobo Huo

Research on the Detection of Road Surface Defects Based on Deep-Learning Methodologies..........cocveveniiviicnnn, 299
Tan Cui-Hong, Chen-Ning, Zhang Zhen-Ni, Liu Fang-Xing, Yin Cheng-Zhi

® Image Analysis and Processing Methods

Multi Scale Mixed Convolutional Network for Hyperspectral Image Super Resolution ..........cccccoovviviieiiiininccnnnn, 305
Ruichao Sun, Muyi Han, Shuying Li

Calibration Method for Micro-Doppler Radar to Identify Pedestrian POStUTE ............cccovviiiiiiiiiiiiiie e 311
Haiyang Sun, Xingi Wang, Ding Chen, Lingnan Shen

A Deep Learning-based Approach to Knee Joint Semantic Segmentation and Diagnosis Prediction on 3D MRI Images

...................................................................................................................................................................................... 316
Tongtong Shang, Min Sun, Shaojie Tang

Improved PCB Chip Recognition Method Based on YOLOV7-NY ...ocovviiiiiiiiiiiieiie e 322
Mingyi Yuan, Xun Li, Zeang Yue, Zeyang Ma, Yvshuai Fan

Deep Learning-based Analysis on X-ray Images of Full Lower Limbs ...........ccccoiiiiiiiiiiiiiieieececceee e 328
Qi Wang, Zhe Li, Shihao Li, Tong Zheng, Shaojie Tang

® Image-based Intelligent System Design and Model Control

Prediction Model of UAV Damage Efficiency Based on GRU Neural Network .........cccccoviiiiiiiiiniciccn 334
Yuhang Zhang

Design of Multi-garbage Classification System Based on Edge Al ..o 339
Chunjie Yang, Yuhang Chen, Feilong Ma

RGB-D Information Based Multi-people Tracking and Monitoring for a Sports Assisting System ...........ccccceevvennenne 346

Honggang Shen, Bin Zhang

vi



Fully Automatic Measurement of Hip Joint Anteversion Angle on CT Images Using Deep Learning............c.coc...e. 352
Yifei Bai, Sen Luo, Pei Yang, Shaojie Tang

Real-Time Application Automatic Irrigation System Based on LabVIEW .......cccccoiiiiiiiiiiiiiiiiieccceeeee i 358
Zhujia Zhang
Design of an Intelligent Food Storage Monitoring System Based on Improved AHP ..........ccccooviviiiiiiiiniciiciccies 363

Hongbo Kang, Feilong Ma, Yuhang Chen

Object Displacement Measurement System Based on One-Dimensional Position Sensitive Detector and Rotating Laser

...................................................................................................................................................................................... 370
Longlong Miao, Shaobo Huo, Xiaohua Xia, Jianhong Sun, Xinyu Jia

® Mechanical Model and System Functional Analysis

A Review of Rankine Cycle Systems for Waste Heat Recovery in Automotive Engines..........cccoovvevveniinennenneeneens 375
John Kevin C. Gavica, Reylina G. Tayactac

Research on the Control of Friction Coefficient of Inner and Outer Rails of Small Radius Curves in Subway .......... 383
Yuhao Lin, Aihua Zhu, Yanping Du, Zhaohua Wang

Prediction and Analysis of the Ultimate Bending Capacity of Circular Steel Tubes Based on Stacking-MLP............ 390
Wencui Liu, Shengwei Yao

Event-triggered Model Predictive Control for Vehicle Platoons Subject to Multiple Constraints ..............cceeverveeruenne 396
Du Sen, Yuan Qian, Huang Congxian, Yang Panpan

Lightweight Research on Anchor Machinery and Chain Wheel Assembly ...........ccocoovviiiiniiiciiicceen, 402
Xiaoyu Liu, Ruichen Tian, Aldrin D Calderon

Hydrodynamic Performance Analysis of Toroidal Propeller............cccoociiiiiiiiiiiiiii 408
Yunhai Li, Jie Bai, Xiaohui Liu, Hongliang Zhang

Super-Gaussian Accelerated Vibration Test Model for On-board Equipment of High-speed EMUS..........ccccooevevinnen 413

Peng Wang, Zhenxing Cheng, Wei Qin, Liuging Xiao, Zidi Tang

® Author Index

vii





