
2025 5th International Conference
on Mechatronics Technology and
Aerospace Engineering
(ICMTAE 2025)

Fuzhou, China
26-28 September 2025

IEEE Catalog Number: CFP250V3-POD
ISBN: 979-8-3315-9824-2



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: CFP250V3-POD

ISBN (Print-On-Demand): 979-8-3315-9824-2

ISBN (Online): 979-8-3315-9823-5

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

Research on Key Technologies for in-Orbit Management of Spacecraft Cryogenic Propellants ................................. 1
Bin Yu, Tianju Ma, Cheng Huang, Sendong Gu

Improved Gray Wolf Optimization Algorithm for Hammerstein Model Parameter Identification ............................ 10
Shan Ouyang, Collins Amukoma, Jinghua Jiang, Zhiyuan Gao

Flight Trajectory Prediction Based on Spatiotemporal Modeling and Multi-Scale Mamba ...................................... 14
Gaoyong Lu, Qingyue Hu, Xunchao Cong

Design and Modeling of XY $\theta_{Z}$ 3-DoF Micro-positioning Stage ............................................................. 23
Yansong Wang, Peng Yang, Xiangyu Wang, Shixun Fan, Dapeng Fan

A Multi-Source Information Fusion Method Based on Improved $P C R^{6}$ Rule ............................................... 29
Haoyu Yang, Yanwei Du, Wen Deng

Adaptive Control Model for Nonlinear Pilot-Induced Oscillations Caused by Multimodal Switching ..................... 38
Xingwan Wang, Shuting Xu

The Mechanical Behavior of SnAgCu-SnxBi Hybrid Joints Combined with Finite Element Simulation ................. 43
Huidong Gu, Yanhua Song, Pin Zhang, Yuhang Wang, Xiaojing Wang, Shanshan Cai

Performance Analysis of a Coilable Space Mast via Computer-Aided Engineering (CAE) ...................................... 51
Yuhu Dong, Junrui Xiong, Ziqi Li, Zhouyi Ren, Kaijie Dong

Antenna Reflector Fitting Based on Improved Quantum Particle Swarm Optimization ............................................ 58
Zhuo Xie, Guanzhong Hou, Shaohang Song, Zhi Zhang

Gaussian Splatting SLAM Based on Visibility Loop Closure and Depth Optimization ............................................ 63
Yanfeng Xiao, Xinzhao Wu, Liwei Zhang

A Multi-Parameter Degradation Trend Perception Method for Satellite Components Based on Joint
Distribution Shift and Specific Degradation Modeling .............................................................................................. 69

Yongchao Hui, Yuehua Cheng, Bin Jiang, Na Wang

A Sand Cat Swarm Optimization-Based Backstepping Controller for Trajectory Tracking of Quadrotor
UAV ............................................................................................................................................................................ 76

Kang Wang, Zhongxin Li, Jie Song, Zhilin Wu

Energy Saving Optimization Control Method for Wind Solar Complementary Unmanned Aerial
Vehicles based on Block Coordinate Descent Method ............................................................................................... 80

Wenbin Wu, Kemeng Jiang, Weihao Zhang, Xiaobin Sun, Xiaojie Wu, Changming Zhou, Tianxu Jing

An Efficient Multi-AGV Dispatching System for “Order-to-Person” Warehousing: A Simulation-Based
Study ........................................................................................................................................................................... 88

Yu-zeyuan Song, Yuhua Huang, Wenbin Pan, Jianxiong Chen

Research on Optimization of Composite Laminate Ply Sequence Based on Composite Ply Database ..................... 93
Lilin Tian, Changxing Zhang, Xiaohui Wang

Terrain-Aware Multi-Uav Cooperative Search Path Planning and Task Allocation Method .................................... 98
Minghao Cai



Identification of Aerodynamic Parameters for Aircraft at High Angles of Attack Based on the
EM-SRCKS Framework ........................................................................................................................................... 102

Hao Wen, Zhan Zhao, Chao Zhu, Xiaobo Lv

Hypersonic Vehicle Trajectory Planning Method Based on Sequential Convex Programming .............................. 110
Jiahong Deng, Jisong Zhao, Weiyi Li

Uncertainty Analysis Methods for Multi-dimensional Data Fusion in Flight Tests ................................................. 117
Wanyi Wang

Self-Supervised Neural Networks for Model-Free State Estimation ........................................................................ 124
Yangxin Liu, Yiheng Li, Qunli Xia, Puyang Qi

An LSTM – Attention-Enhanced DDPG Approach to UAV Autonomous Obstacle Avoidance and
Target Tracking Under Partial Target Observation .................................................................................................. 132

Jiatong Zhang, Zhou Fang

Optimization of Aircrafts Taxiing Path Based on Improved A* Algorithm ............................................................. 140
Longhai Li, Chenqi Li

Deep Reinforcement Learning-Based Online Guidance Strategy for Hypersonic Gliding Vehicles ....................... 146
Xurui Wang, Guoxin Qu, Lianghua Sun, Minghui Sun

Prediction of Aircraft Landing Impact Loads Using a 1D-CNN-BiLSTM-Attention Model .................................. 151
Haifeng Wang, Ruipeng Zhou, Dejun Song, Yi Chen, Yu Zhang

Research on Wind and Airflow Angle Estimation Methods Based on GEM-CKS During Airflow Angle
Measurement ............................................................................................................................................................. 157

Kai Guan, Li Chen

Task Situation Analysis and Modeling of Aircraft Swarms Confronting Base Clusters Based on the
Comprehensive Force Field Method ......................................................................................................................... 164

Minghui Sun, Guoxin Qu, Yu Cao, Xurui Wang

Optimal Charging Scheduling Strategy for UAV Considering Battery Model ........................................................ 171
Weihao Zhang, Wenbin Wu, Xiaojie Wu, Anti Li

Simultaneous Dual-Robot Calibration by Solving the AXB=YCZ Problem with an Adaptive Restart
PolakribièRe Plus Nonlinear Conjugate Gradient Method ....................................................................................... 176

Lezi Peng, Christopher Ehrmann, Junying Min, Mulin Shen

A Lightweight Recognition Method for Compound Jamming Based on Semantic Segmentation .......................... 184
Pengfei Gao, Zhenghuan Wang, Yaning Yang

Optimization of Aircraft Skin Laser Scanning with an Improved SPBO-ACO Algorithm ...................................... 190
Wanyue Hou, Bo Li, Zhenwei Wang, Bomeng Deng, Yu Pu, Xiaolong Zhu, Hao Yang, Runrun Li

UAV Path Planning Method Based on Artificial Emotions ..................................................................................... 195
Yana Ma, Tao Jin

Accurate Prediction of Aerodynamic Parameters of Intelligent Flight Test Based on Deep Learning .................... 201
Rongqiang Bai, Li Chen



Synergistic Evaluation of Vortex Generator Layout Optimization and Fatigue Life for UAV Wings
Based on the ANSYS Platform ................................................................................................................................. 206

Liwen Deng

Harmonic-Constrained Envelope Spectrum: A Robust and Efficient Demodulation Technique for
Rotating Machinery ................................................................................................................................................... 212

Ruizhe Zhang, Oingcui Wang, Shuanping Du

Turbulence Modeling in Aerospace Flows: A Data-Driven Approach Based on Modified Multilayer
Perceptron ................................................................................................................................................................. 217

Rongjie Qiang, Dapeng Xiong, Hongbo Wang, Taiyu Wang, Yu Zeng

Aircraft Sensor Fault Diagnosis Based on HAD-HNN ............................................................................................ 223
Ruoheng Chen, Yaoqi Wang, Jun Zhang

Diagnosis Method of Standing Wave Performance for Electromagnetic Functional Structures Based on
Extreme Learning Machine ....................................................................................................................................... 228

Dongwei Mao, Xinrui Fang, Lin Wang, Ping Meng, Hao Zhang

Design of an Active-Passive Hybrid Vibration Isolator via Piezoelectric-Enhanced Quasi-Zero-Stiffness
for Low Frequency Applications .............................................................................................................................. 232

Keyan Huo, Ruinan Mu, Shiyue Zou, Haifeng Zhao

A Wave-Transparent Anti-Icing Graphene Electro-Thermal Membrane Structure ................................................. 239
Xinchang Su, Xinkun Liu, Weiqi Cai, Yujing Zhang

Characterization of the Electromechanical Impedance Performance of Piezoelectric Ceramic Sensors
under Irradiation Environments ................................................................................................................................ 243

Yuxuan Cui, Weixuan Zhang, Jin Yin, Yishou Wang

An Automated Testing Tool for Structural Analysis Software: Development and Validation ................................ 247
Jun Wang, Liang Chang, Xiangyan Xu, Changxing Zhang

Research on Distributed Parallel Association Technology for Multi-Source Heterogeneous Data ......................... 252
Xiaoke Lei, Jiyan Dai

Decoupling Control of Electro-Optical Platform based on Inverse System Decoupling
Compensation-Linear Active Disturbance Rejection ............................................................................................... 257

Yangbo Wang, Lei Zhu, Jianghua Wen, Hao Sun, Hu Liu

Frequency Analysis of Ultrasonic Fatigue Specimens Based on Electromechanical Analogy ................................ 263
Chao Hang, Yonghui Chen, Qun Yan

Application of Optical Flow Sensors for Smooth Indoor UAV Flight ..................................................................... 271
Shibiao Wei

Dual-Threshold Signal Screening and Hierarchical Graph Attention Fusion for Fatigue Crack
Monitoring in Composite Laminates Using Ultrasonic Guided Waves ................................................................... 276

Yiyang Zhou, Mengyue He, Fengtao Wang, Yishou Wang

A Ground-Based Verification Method for the on-Orbit Tracking Function and Performance Evaluation
of Space Targets ........................................................................................................................................................ 281

Nan Wang, Qi Zhou, Senhao Jia, He Jin, Xiaonan Mao



Exploration of Gas Leakage by UAVs in Urban Environments ............................................................................... 286
Fancai Li, Jigong Li, Jiaqi Jiang, Yang Wang

Research on Security Analysis and Testing Technology of Avionics Systems Based on
MIL-STD-1553B ...................................................................................................................................................... 290

Zhuoran Chen, Hongyu Zhu, Shutong Lv

Experimental Investigation on Aircraft Fuselage Curved Panels Subjected to Combined Loads ............................ 296
Fei Yuan, Limin Chen, Liping Cheng, Chong Li, Lei Li, Yanan Chai

Fault Diagnosis for Aero-Engine Rolling Bearings Fusing an Improved Sparrow Search Algorithm with
Deep Learning ........................................................................................................................................................... 304

Hanqi Jiang, Yundong Sha, Wenhao Zhang, Chengjing Wu

Gear Fault Diagnosis Method Based on Principal Component Analysis, the Optimal Features of
Multichannel Signals are Extracted .......................................................................................................................... 312

Wenhao Zhang, Yundong Sha, Hanqi Jiang, Chengjing Wu

Functional Reliability Modeling of AFSS Under Thermal Loading ........................................................................ 320
Xiaofeng Xue, Chaowei Huang, Guoguo Fu, Zhuorui Lin, Zheng Wei, Yunwen Feng

Design of Pedal Sensor Simulating Signal on Brake Control Algorithm HIL Test Platform for Civil
Aircraft ...................................................................................................................................................................... 328

Xing Gu, Bang Liang

Computational Study of Integrated Phased Array Antenna and Radome Structured with Huygens
Metasurface ............................................................................................................................................................... 332

Di Gao, Yuancheng Fan, Yang Guo, Zhishen Li

Research on Anti-Collision Strategy for Automated Loading System Based on 3D LiDAR .................................. 337
Xinyan Mao, Zhaolin Chen, Enbo Chen, Mengyan Cheng, Guangwei Xiao, Qiwang Yu

A Test Method for Ground Proximity Warning System Functional Verification Based on Risk
Assessment Models ................................................................................................................................................... 341

Chunyong Han

Online Positioning Error Measurement and Trajectory Correction for Large-Scale Workpieces ............................ 345
Jiawei Qiu, Wencan Lai, Zhiyong Li, Yanbin Yao, Guolei Wang

Preparation and Static Calibration Study of Flexible Thin-Film Thermocouples .................................................... 351
Zhuowen Wan

Analysis of Coupling between High Lift System Control Parameters and Dynamic Characteristics of
Elastic Transmission Mechanism .............................................................................................................................. 355

Zhen Liu, Zhidan Yang, Haisheng Lin, Lujun Ma

HRNet Neural Network-based Localization Method for Spot Center in Free-space Optical
Communication ......................................................................................................................................................... 361

Bosen Lian, Xiaoliang Li, Lei Zhang

Novel En-Route Integrity Monitoring Algorithm for Communication-Positioning Integration System .................. 367
Zhuoyan Liu, Lu Yin, Tianzhu Song, Wencong Xu, Zhongliang Deng

Research on Adaptive Modal Multigrid Convergence Method ................................................................................ 373
Rongjie Qiang, Dapeng Xiong, Hongbo Wang, Taiyu Wang, Yu Zeng



Research on a Testing System of Rocket Launchers ................................................................................................ 379
Shuhai Wang, Qiang Fei, Jiatong Qin, Biao Jin

INS/GNSS/Magnetometer Integrated Navigation Algorithm Based on PSEKF ...................................................... 383
Xudong Peng

Design of a Time-Sensitive Networking (TSN)-Enabled Network Interface Card for Flight Control
Computer Systems .................................................................................................................................................... 387

Yunfan Yang, Chao Zhang, Jiadong Li

A Deployable Tape-Spring Robotic Arm with a Cable-Actuated Mid-Arm Joint ................................................... 391
Rui Chen, Yi Yang

Research on 1553B Bus Data Parsing Technology Based on NFA .......................................................................... 398
Zhiji Zhu, Xiaoshuai Li, Haifeng Hou, Hui Ma

Research on the Effectiveness of “Absolute Safety” for Civilian Critical Facilities Against Unmanned
Aerial Vehicle Cluster Interference .......................................................................................................................... 403

Qingliang Meng, Haishan Qu, Yunxin Li, Xinran Wang, Xinyu Li

Research on the Flexible Measurement Method of the Center of Gravity of Ultra-Long Carrier Rockets
Based on Four-Vehicle Support ................................................................................................................................ 407

Xiaolin Zhang, Yizhao Tan, Meitong Lin, Meibao Wang

Electromagnetic Docking and Separation for On-Orbit Refueling of Large-Scale Spacecraft ................................ 412
Yiqing Ma

Modular Design and Performance Metrics for Air Drives in Emergency Ventilator System .................................. 419
Sushant Hanumantrao Shivankar

Accuracy Analysis and Application Research of Beidou /GNSS PPP-AR in Chongqing Area ............................... 426
Bin Wang, Xingwei Liu, Na Lin, Hua Cai, Shulin Zeng, Jingze Li, Nanjie Li

Design of Two-Level Cooperative Interaction Timing for the Control Subsystem of Three Super
Satellites .................................................................................................................................................................... 433

Chi Zhang, Zhixiong Jiang, Yushuang Wang, Gaojian Lyu, Hong Guan, Minghui Shi, Wenyu Zhu

Model Adaptation Method of Air Refrigeration System Based on Hierarchical Correction .................................... 438
Liangliang Liu, Chang Wu, Xiangdong Xu, Yunhan Fu, Yong Liu, Yu Zeng

Modular-Based Design of Passenger Address System for Civil Aircraft ................................................................. 444
Xu Zhu

Guidance and Control for 3D Flight Trajectory-Tracking ........................................................................................ 448
Yawen Cao, Yifeng Sun

UAV Safe Path Planning Algorithm Based on Dual Triangulation Navigation Diagram for Polygonal
Obstacle Areas .......................................................................................................................................................... 453

Enqi Zhang, Yi Liu, Xinzhuang Chen, Xinyi Cai

Design of Transfer Trajectories between Earth-Moon L1 and L2 Libration Points in the Ephemeris
Model ........................................................................................................................................................................ 460

Wenhao Liu, Ning Zhang, Wenlai Ma, Weiguang Liang, Ao Chen, Yangkang Pu



Research on Information Management Technology for Long-Term Docking of Manned Spacecraft at
the Space Station ....................................................................................................................................................... 465

Wei Cheng, Xiaohan Wang, Yafei Zhang, Anqi Li

Dynamic Modeling and Mutual Inductance Estimation for UAV Hovering Wireless Charging Under
Continuous Disturbances .......................................................................................................................................... 470

Haoxiang Li

Research on Controlling Strategy of Autonomous VTOL and Transition Flight for Tiltrotor UAVs ..................... 475
Shang Gao, Zhaonan Zuo, Gang Wang

LEO-Assisted GNSS Precise Point Positioning Based on Enhanced Factor Graphs ............................................... 482
Shuo Zhang, Lu Yin, Haitao Yu, Zhizhong Wang, Songfeng Yang, Tianlong He, Tianzhu Song

An Anti-Interference and Online Re-Detection UAV Visual Object Tracking Algorithm Based on
Correlation Filtering .................................................................................................................................................. 489

Wei Wang, Yanjie Pu, Xuming Wang, Pengfei Zhang, Jianxin Zhao, Guohua Huang

Research on Air-to-Ground Connected Cargo Loading System Technologies for Future Wide-Body
Aircraft Based on Systems Engineering ................................................................................................................... 496

Xiaoliang Tang, Yuxin Pang, Hongyuan Song, Yiqi Yuan

Attitude Control of V-Tail Flying Boom Based on Fuzzy PID ................................................................................ 504
Peihu Wang, Haonan Shi, Weifeng Zhang, Lizhong Xiong

High-Precision Control of Inertial Stabilized Platforms Based on Disturbance Observations ................................. 509
Zhe Si, Kehui Xu, Xin Xie, Shixun Fan, Dapeng Fan

Modeling and Design of a Fast Steering Mirror Actuated by Piezoelectric Actuator .............................................. 514
Ziyu Gao, Binzheng Wen, Zhijie Wen, Shixun Fan, Dapeng Fan

An Autonomous Attitude Determination Algorithm Adapted to the Maneuvering for UAV .................................. 520
Chao Xu

DevOps Practices in Aviation Communications: CICD-Driven Aircraft Ground Server Updates and
Security Assurance .................................................................................................................................................... 524

Wenqiang Hu, Zhixiang Huo

Learning Joint Dynamics for Precise Robotic Manipulation in Unknown Environments ....................................... 529
Sushant Shivankar

Resource Allocation for LEO Satellites with Joint User Grouping and Beam Scheduling ...................................... 536
Wencong Xu, Zhongliang Deng, Lu Yin, Haitao Yu, Zhizhong Wang, Zhuoyan Liu


