
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP23Z09-POD 

979-8-3503-1531-8 

2023 6th International Conference 

on Robotics, Control and 

Automation Engineering  

(RCAE 2023) 

Suzhou, China 

3 – 5 November 2023 



 

 

 

 

 

 

 

Copyright © 2023 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:   CFP23Z09-POD 

ISBN (Print-On-Demand):  979-8-3503-1531-8 

ISBN (Online):   979-8-3503-1530-1 

   

                            

           

 

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 
 

 

 



 

iii 

 

2023 the 6th International Conference on Robotics,  

Control and Automation Engineering  

(RCAE 2023) 
Table of Contents 

 

Preface........................................................................................................................................................................................ x 
Committee .............................................................................................................................................................................. xi 
 

1. Design and Control Methods of Robot Systems 

Optimal Time Control of Quadruped Robot Diagonal Gait Based on Half-Robot Model ..................................................... 1 

Zheng Pan, Shaoxun Liu, Shiyu Zhou, Zhaopeng Lin, Jiliang Wang, Rongrong Wang 

Biomimetic Goat Leg Robot Leg Configuration Kinematic Analysis ............................................................................................ 9 

Zitian Zheng, Qionghua Xia, Zhengyong Feng 

6D Pose Estimation for Vision-guided Robot Grasping Based on Monocular Camera ...................................................... 13 

Shiman Wang, Jianxin Liu, Qiang Lu, Zhen Liu, Yongjie Zeng, Dechang Zhang, Bo Chen 

A pseudo-inverse redundancy-based resolution scheme at the acceleration level to control robotic arm motion

 ............................................................................................................................................................................................................................ ….18 

Qu Li, Naimeng Cang, Weidong Zhang, Dongsheng Guo, Canwei Zhang 

Design and Experiments of a Novel Quadruped Robot with Wheel-Leg Structure ............................................................ 23 

Wenle Zhu, Meipo Dai, Yumin Huang, Jiaqi Zhu, Zongzhuo Liu 

Adaptive dynamic programming-based distributed coordinated control for dual-arm reconfigurable 

manipulators .................................................................................................................................................................................................... 28 

Guanting Liu, Yuanchun Li, Meng Qu, Tianjiao An, Mingchao Zhu, Bing Ma 

Distributed Tracking Control and Obstacle Avoidance of Mobile Robots Over Event-Triggered Communication

 ............................................................................................................................................................................................................................... .33 

Guoyong Liu, Moshu Qian, Cuimei Bo, Zhifeng Gao 

Adaptive locomotion control of hexapod robot based on deep reinforcement learning and proprioception ........ 39 

Ruiwen Li, Lei Wang, Yiyang Chen, Ping Ma 

Review of the Current Research Status and Constraints of Wall-climbing Robots ............................................................. 44 

Shan Li, Aldrin D. Calderon 

2. Kinematic Analysis and Trajectory Planning of Mobile Robots 

Path Planning of Mobile Target Robot Based on RRT* Algorithm ............................................................................................. 50 

Zhiwei Zhang, Junhao Xiao, Chao Wang 



 

iv 

 

Exploring the Effect of Pitching and Rolling Spine Angle for a Galloping Quadruped Robot via Trajectory 

Optimization ..................................................................................................................................................................................................... 56 

Zhaopeng Lin, Shiyu Zhou, Zheng Pan, Shaoxun Liu, Rongrong Wang 

Sampling-Based Path, Planning Driven by Transformers with Direct Sampling in Ellipse and Region .................... 63 

Yuan Huang, Tianyu Shen, Cheng-Tien Tsao, Hee-Hyol Lee  

An Adaptive Path Planning Method Based onthe Frene’t Frame* .............................................................................................. 70

 Xinyong Luo, Hui Zhang, Xidong Zhou, Lian Yang 

Design and Validation of New Acceleration-Level Repetitive Motion Planning Scheme for Redundant Robot 

Manipulators..................................................................................................................................................................................................... 75 

Di Wu, Naimeng Cang, Yilin Yu, Shukang Chen, Zehua Jia, Shan Xue, and Dongsheng Guo 

A Trajectory State Switching Mechanism for Nonholonomic Mobile Robot Trajectory Tracking ................................ 81 

Changjiang Jing, Xiaomin Wang, Zhou Zheng, Zhendong Sun, Jinshu Han, Min Xue 

Application of Machine Learning Algorithms and Theory in Modern Intelligent Systems 

Developing a Digital Twin Framework for Monitoring the Trajectory of the UR10 Robot using an Extended 

Kalman Filter .................................................................................................................................................................................................... 86 

Ramy Alham, Moncef Hammadi 

3. Application of Machine Learning Algorithms and Theory in Modern Intelligent 

Systems 

Estimation of minimum miscibility pressure in impure/pure N2 based enhanced oil recovery process: A 

comparative study of statistical and machine learning algorithms .......................................................................................... 92 

Xiuli Zhu, Seshu Kumar Damarla, Biao Huang 

Physics-Informed Neural Network Approach for Numeric Modeling of Rapid Thermal Processing System ......... 97 

Ao Yang, Tengfei Xiao 

Real-time SLAM with Point-Line Features Using EDLines in Unknown Aquatic Environments ................................ 102 

Yunfan Li, Xiaocheng Liu, Xinze Liu, Peng Han, Weidong Zhang, Hongtian Chen 

A Joint BERT-based Approach with Explicitly Incorporated Slot into Intent ..................................................................... 109 

Xincheng Tang, Yiyang Chen 

SLAM Localization System Based on Sub-pixelation of Selectable Feature Pointsc ......................................................... 114 

Hao Jiang, Qishuo Li, Naimeng Cang, Wenbo Zhang, Weidong Zhang, Dongsheng Guo 

4. Unmanned Sensing System and Control Technology 

The effect of ArUco marker size, number, and distribution on the localization performance of fixed-point targets

 .............................................................................................................................................................................................................................. 118 

Renpei Wang, Hongtu Guo, Xin Wang, Liang Han 

UAV localization based on signage text recognition and matching with POI ...................................................................... 124 

Yu Liu, Jing Bai, Jinyong Chen, Gang Wang, Fangde Sun 



 

v 

 

Research on Full-envelope Flight Control of a New Type Tail-sitter UAV ............................................................................. 129 

Jiandong Guo, Zhixiang Liao, Zhen Dong, Chenyu Liang, Changfa Yang 

Effective Control of Unmanned Aerial Vehicles Based on Reward Shaping ......................................................................... 135 

Shengqi Kong, Minne Li, Yuan Zhou, Zhiyuan Wang 

Research on flight control of high-aspect-ratio unmanned aerial vehicles based on L1 adaptive control ............. 140 

Shiyu Hao, Xiaojun Duan, Ben Xiao, Tianshun, Shaoqian Chen 

Observer-based sliding mode control for omni-directional AGV ............................................................................................. 147 

Changjie Li, Jun Huang, Yuan Sun, Junyi Qi, Junfeng Zhang 

5. Data-driven Autonomous Driving and Vehicle Control 

An Adaptive Collision Avoidance Decision Method for Various Driving Conditions ........................................................ 152 

Juqi Hu, Caini Wang, Hejia Gao 

A Scheduling Optimization Method for Circular RGV Systems Based on Improved Partheno-genetic Algorithm

 ............................................................................................................................................................................................................................. .158 

Di Kuang, Yue Gao, Chenyan Cui, Yiyang Chen 

A Control Method for Initiating and Maintaining Formation of Wheeled Skid-Steering Vehicles based on 

Distributed Model Predictive Control .................................................................................................................................................. 165 

Hao Liu, Xueyuan Li, Yiping Wan, Xin Gao, Xiaoqiang Meng, Xiangyu Li 

A Summary of The Development of Autonomous Vehicle ........................................................................................................... 174 

Hengfei Wu, Aldrin D. Calderon 

Provably safe deep learning-based offset-free model predictive control and its application to safety-critical 

autonomous driving .................................................................................................................................................................................... 181 

Han Wang, Longyan Li, Chao Ning 

Applications of Magnetorheological Dampers in Automobile Semi-Active Suspension: A Review ........................... 185 

Shumao Liang, Sheng Lu, Chuan Li, Jiufei Luo, Mengjie Shou 

6. Interpretable Design of Observers, Diagnostics, and Controllers for Network 

Physical Systems 

Research on Attitude Control Scheme of Low Cost Microgravity Satellite Based on Pure Magnetic Control ....... 191 

Mingqun Li, Xingyu Gou, Yongjun Lei 

Resilient control for nonlinear Markov jump systems with incremental quadratic constraints ................................ 196 

Shuguang Liu, Huaiyu Liu, Mengyang Zhao, Yueyuan Zhang, Jun Huang 

Control Design on a Non-minimum Phase Bilinear System by Output Redefinition and Particle Swarm 

Optimization Method .................................................................................................................................................................................. 201 

Ahmadin, Janson Naiborhu, Khozin Mu’tamar 

 



 

vi 

 

Satellite Attitude Control for Emergency Mode Using Reaction Wheels and Magnetic Torquers .............................. 207 

Yikang He, Sen Yang, Shuyu Lin, Wen He, Zhen Yang 

Open-source, low-cost, and bimodal amateur radio communication paradigm for scientific CanSats ................... 212 

Carrington Chun, Billy Kihei, Sumit Chakravarty, M. Hassan Tanveer 

A SAR denoising network based on generative adversarial learning ..................................................................................... 219 

Niannian Yi, Shengchang Pei, Nianxin Ai, Shuiping Zhang 

Domain Adaptation Assisted Stochastic Parallel Gradient Descent for Coherent Beam Combination: From 

Simulation to Simulated Reality ............................................................................................................................................................. 224 

Zhengxu Zhang, Xianya Mi, Xiaochuan Zhang, Yi Tan, Xiaoguang Ren 

7. Robust Control and Optimization Driven by Data in Modern Complex Systems 

Multi-objective Optimal Control of Wastewater Treatment Processes Constrainted by Energy-saving and 

Effluent Qualities .......................................................................................................................................................................................... 229 

Jing Zhang, Haoming Yan, Hongtian Chen, Shuiqing Xu, Yiqi Liu 

Current Sensor Fault Estimation and Fault Tolerance of Grid-Connected Three-Level NPC Inverter Based on 

Reduced-Order Observer .......................................................................................................................................................................... 234 

Shuiqing Xu, Zhiqin Zheng, Wenzhan Huang, Yiqi Liu, Hongtian Chen 

Continuous-time model-free adaptive control for nonlinear plants ....................................................................................... 239 

Hao Yu, Wangjiang Li 

Improved Performance Prediction for Twisted String Actuator under Variable Load ................................................... 244 

Jingwei Zhan, Chanchan Xu, Lianghuai Tong, Yifan Ma, Xiaojie Wang 

Model-Free Based Anti-Disturbance Predictive Control for Nonlinear Systems ............................................................... 251 

Ziyuan Dong, Xinyi Yu, Linlin Ou, Yan Wei, Weidong Zhang 

A robust control technique for pitch control of an aeropendulum ......................................................................................... 257 

M. Hassan Tanveer, Charles Koduru, Rupam Gupta Roy, Girish V. Lakhekar, Cary Chun 

Research on an anti-disturbance control method for artillery systems ................................................................................ 262 

Yan Chang, Qiang Hao, Xiaojun Ban, Hui Liu 

8. Intelligent Robots and Applications in Modern Industrial Systems 

Study on steady-state waiting queue length for automatic robotic sorting system ......................................................... 271 

Qiang Wang, Zhangbao Chen, Guowei Qin, Haijiang Hu 

The Application of Robot Technology in the Field of Material Support ................................................................................ 275 

Chenggong Zhai, Xinguang Yuan, Yang Huang, Liyong Zhou, Shiqiang Yuan, Qingping Xu 

Acoustic Emission Signal Characteristics Extraction Based on Improved EMD Method for Industrial Robot Body .  

 .............................................................................................................................................................................................................................. 280 

Shishang Dong, Shuai Qiao, Hao Zhang, Shi Gong, Ming Li, Xuechao Yuan 



 

vii 

 

Noise Reduction and Reconstruction of Acoustic Emission Signals from Industrial Robot Gearboxes Based on 

Wavelet Transform and CEEMDAN ....................................................................................................................................................... 285 

Hao Zhang, Li Guo, Guodong Wang, Ming Li, Xuechao Yuan 

A Cerebellum Model Enhanced Gradient Neural Network for Solving Time-Variant Linear Equations Applied to 

Robot Control ................................................................................................................................................................................................. 290 

Weibing Li, Yanying Zou, Dongsheng Guo 

Integrating 3Ds max with Robot Technology: A case study on the robot palletizer system ......................................... 296 

Epiphania Caroline Ponde, Lei Zhang, Binrui Wang, Xiaohua Shi, Fei Chang 

Accuracy improvement for industrial robot based on joint position sensitive virtual tool transformation fitting 

method .............................................................................................................................................................................................................. 303 

Guifang Qiao, Xinyi Jiang, Xingang Nie, Chunhui Gao 

A Reinforcement-learning-based Adaptive Sliding Mode Controller for Robotic Manipulators ................................ 309 

Di Luo, Zhiqin Cai, Da Jiang, Xiaolu Qiu, Haijun Peng 

9. Performance Degradation and Health Monitoring of Complex Systems 

A SA-PSO based LS-SVM method for lithium-ion battery lifetime prediction .................................................................... 314 

Mengjiao Luo, Li Jia, Yang Li, Xiuli Wang 

Modeling and simulation of compensation control strategy for system with performance degradation .............. 321 

Wenke Gao, Lei Zhang, Biao Chen, Xiaohui Wang, Wenlin Wang 

Fatigue Strength Analysis and Comparison Front sub-frame by two kinds of welding model .................................... 327 

Jiangtao Xu, Chuan Zhang, Haokai Sun 

Reliability model for space-borne optoelectrical sensing devices based on Wiener process ..................................... 334 

Kun Ma, Rui Xiong, Xiaowei Wang, Jiliang He 

Lithium Battery Capacity Estimation based on Improved Convolutional Neural Network with Self-attention 

Mechanism ....................................................................................................................................................................................................... 339 

Mingyang Du, Yujie Zhang, Qiang Miao 

10. Collaborative Control and System Analysis of Multi Agent Systems 

Neural-network-based Distributed Interval Observer Design for Nonlinear Multi-agent Systems .......................... 344 

Zirui Liu, Jun Huang, Yuan Sun, Xilin Zhong 

Consensus Protocol of T-S Fuzzy Positive Multi-Agent Systems .............................................................................................. 349 

Renjie Fu, Han Shen, Chongxiang Yu, Yuanyuan Wu 

Robust Adaptive Consensus Control of Multi-Agent Systems with Input Saturation ...................................................... 354 

Weifan Lu, Xingting He, Dexin Jiao, and An-Min Zou 

Mobile Robot Self-localization and Table Tennis Detection Via RGB-D Camera and YOLOv8 ..................................... 360 

Zirui Miao, Gengyu Ge 



 

viii 

 

11. Intelligent Detection and Fault Diagnosis of Power Systems 

Secure Consensus Control for Positive Semi-Markovian Jumping Multi-Agent Systems with Random Packet 

Lossesy .............................................................................................................................................................................................................. 365 

Suhuan Zhang, Fanglai Zhu, Haichuan Xu, Tianbiao Shi 

Intelligent Detection of Distinguishability between Faults and Attacks in Cyber-physical DC Microgrids ............ 371 

Yue Shi, Chun Liu, Hongtian Chen, Bin Jiang 

A Genetic-Firefly Algorithm Based CNN-LSTM for Lithium-Ion Battery Fault Diag ......................................................... 377 

Xiaolu Liu, Li Jia, Yang Li 

Inverter Open Circuit and Current Sensor Fault Diagnosis Based on SAE-CNN-BiLSTM* ............................................ 383 

Yuhuan Zhu, Li Feng, Rui Yang, Honglin Luo, Kenan Du 

Modular Design of Substation Video Monitoring Equipment .................................................................................................... 388 

Xianyue Luo, Jingyu Zhou, Kui Xu 

12. Advanced Fault-tolerant Control and PHM Technology in Industrial Systems 

Model Predictive Event-triggered Non-Fragile Fault-Tolerant Control for IT2 T-S Fuzzy Systems with Static 

Output Feedback ........................................................................................................................................................................................... 392 

Rui Liu, Yueyang Li, Dong Zhao 

Research on Voiceprint Monitoring and diagnosis technology for mechanical faults of 10kv circuit breakers .. 397 

Dequan Wang, Xin Dai, Bingshi Wu 

EC-WGAN: Enhanced Conditional and Wasserstein GAN for Fault Samples Augmentation ........................................ 401 

Lingli Li, Zhongxin Li, Xiuli Wang, Jianye Gong 

Multiresolution Bidirectional Long Short Term Memory Network-Based Motor Bearing Fault Diagnosis Method ..  

 .............................................................................................................................................................................................................................. 406 

Ling Li, Jiaxin Li, Menglong Wang, Junlin Xiang 

Research on the Method of Sudden Failure Identification for Industrial Robot Gearboxes Based on Acoustic 

Emission Technology .................................................................................................................................................................................. 411 

Jun You, Shuai Qiao, Zian Cheng, Hao Zhang, Xuechao Yuan, Ming Li 

A Rolling Bearing Fault Diagnosis Method Based on Generalized Dataset Realizing Small Sample Transfer 

Learning ............................................................................................................................................................................................................ 416 

ZhiXin Cai, YuWei Liu, Wei Zhang, Tong Zhao 

13. Machine Vision and Motion Control Based on Sensor Systems 

A Simple Modal Parameter Identification Method for On-orbit Satellite with Flexible Appendages ....................... 425 

Danxu Lian, Zhen Yang, Ning Wang, Sen Yang 

A multi-sensor external parameter synchronous calibration method based on hand-eye calibration ................... 430 

Xiaochao Ci, Jianjun Sha, Xinling Wang, Yanheng Wang, Jixin Gao 



 

ix 

 

Knee Joint Angle Prediction Based on Gait Synergy Mechanism.............................................................................................. 436 

Zeqiang Lin, Lingling Yang, Yilong Huang 

Surround-View Road Scene Layout Estimation via IPM-Transformer for Autonomous Driving ............................... 442 

Haibin Zhou, Shuo Liu, Jun Chang, Huabing Zhou 

Emotion Recognition Based on Wasserstein Distance Fusion of Audiovisual Features ................................................. 447 

Nianxin Ai, Shuiping Zhang, Niannian Yi, Zhiwei Ma 

14. Image Based Intelligent Control System and Monitoring Technology 

RBF Neural Network-Based Output Constrained Control of Servo System with LuGre Friction................................ 452 

Haibo Zhao, Xianghong Zhou 

ADRC Controller Design for Autonomous Vehicles Queuing Systems in Zero-trust Environment ............................ 457 

XinRong Li, Yuhong Na, DaRong Huang, Ling Zhu 

A component construction progress surveillance method using LiDAR and BIM ............................................................ 463 

Zijie Nie, Lei Ding, Qi Peng, Xuezheng Chu, Chuming Yuan, Wenlong Li 

Automated Biogas Production for Electricity Supply at CEPAP ................................................................................................ 470 

David Anibal Meza-Carhuamaca, Melvin Vicente Gavilan-Quispe, Edgar Fernando Zevallos-Jara, Edwin 

Natividad Gabriel-Campos 

Experimental Prototype of Biogas for Domestic Heating ............................................................................................................ 477 

Karen Julissa Flores-Medina, Yomara Condor Luquillas, Leslie Jannyra Canchari Huaman, Verónica Canales 

Guerra 

Manufacturing Knowledge Graph-Based Disentangled Prediction Framework and Industrial Practices ............. 483 

Qingkai Sui, Yalin Wang, Chenliang Liu 

 .......................................................................................................................................................................................................... Author Index 

 




