
第 36 届中国过程控制会议 
The 36th Chinese Process Control Conference 

2025 年 7 月 25-27 日中国·宜宾 

July 25 - 27, 2025, Yibin, China 

程 序 册 
Final Program 

 
 

主办单位： 中国自动化学会过程控制专业委员会 

 中国自动化学会 

承办单位： 四川轻化工大学 
协办单位： 《控制工程》编辑部 

 
 

 四川文理学院 

 
西南石油大学 
四川轻化工大学大学科技园 

 
 

 智能感知与控制四川省重点实验室   

 
 



 

第 36 届中国过程控制会议程序总览 
 2025 年 7 月 25 日（周五） 

08:30—20:30 注册（地点: 华邑酒店大堂） 

18:00—20:00 晚餐（地点: 华邑酒店三楼多功能厅 1、2，华邑会议室 2、3、4） 

20:00—22:00 中国自动化学会过程控制专业委员会会议（地点: 会议中心三楼九河叙府厅） 

 2025 年 7 月 26 日（周六） 

08:30—09:00 开幕式 （地点: 华邑酒店三楼宴会厅） 

09:00—09:50 
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欢迎辞 (Welcome Speech) 

尊敬的各位专家、学者、同仁: 

第36届中国过程控制会议将于2025年7月25日至2025年7月27日在“万里长江第一城”的四

川宜宾举行。我们谨代表本次会议承办单位和会议程序委员会对所有投稿作者及参会人员表示

最诚挚的感谢与最热烈的欢迎！ 

中国过程控制会议已经成功举办了35届，吸引了众多海内外专家学者欢聚一堂。在此，我

们要向为推动过程控制领域学科发展进步奉献毕生精力和热情的各位老同志、老前辈们表示崇

高的敬意！更要衷心感谢一直以来为促进中国过程控制会议发展壮大而做出贡献的每一个人！ 

本届会议由中国自动化学会过程控制专业委员会主办，四川轻化工大学承办，《控制工程》

编辑部、四川文理学院、西南石油大学、四川轻化工大学大学科技园、智能感知与控制四川省

重点实验室协办。会议的宗旨是为海内外过程控制领域的专家、学者、研究生及工程设计人员

提供一个学术交流、研讨和报告他们最新研究成果的机会，以推动过程领域内控制科学和控制

工程的发展。 

本届会议搭建了一个高规格的过程控制学术交流平台，征文主题涵盖多方领域，紧扣热点

方向，关注包括工业过程管理与决策系统、决策与控制一体化系统、工业过程与自动化系统、

批次过程的建模与控制、安全监控系统、建模与仿真系统、工业互联网系统、人工智能驱动的

自动化、海上风电系统的过程控制、热工过程智能控制、智能酿造装备及品质控制、工业软件

技术等在内的相关重要技术领域。 

会议共收到论文投稿374篇，经程序委员会严格认真的评审，有367篇论文被会议录用并收

入会议论文集。本届会议继续设立张钟俊奖、学生优秀论文奖和张贴优秀论文奖。共有64篇论

文的作者向会议提出了奖项的申请，这表明社会各界对过程控制领域的关注在不断增加，也反

映出各位专家学者对我们会议的认可和支持。会议设立了评奖委员会对各类奖项论文认真评审，

最终获奖论文将在会议闭幕式上举行隆重的颁奖仪式。 

为了完成论文的评议和组织本届大会，过程控制指导委员会和组委会多方筹措，积极协调，

不辞辛劳，尽心尽力，付出了大量的心血和努力。在此我们向过程控制指导委员会和组委会致

以衷心的谢意！ 

本届会议非常荣幸地邀请到焦宗夏教授、Jong Min Lee教授、秦泗钊教授、阳春华教授、

金建祥研究员做中国过程控制大会特邀报告。同时，还邀请何潇（清华大学）、薛文超（中科

院数学与系统科学研究院）、邢兰涛（山东大学）、芦安洋（东北大学）、李怡蓓（中国科学

院数学与系统科学研究院）和贾孟硕（上海交通大学）做大会主旨报告，分享他们的最新研究

成果。会议设立了专题研讨，集中探讨具身智能、工业大模型等对人才培养和工程领域的新挑

战和新举措。 

会议将一如既往的以口头宣讲和张贴宣讲的形式，让每一位论文作者充分展现出自己在科

研学术和工程应用等方面的新思路、新方法、新技术、新概念、新成果。我们希望，借助于本
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届会议提供的交流平台，各位参会者能够彼此之间开展真诚而务实的多视角畅谈和探讨，碰撞

出思想的火花，切磋学艺、共同发展、促进合作、增进友谊！ 

连续35届不间断盛会，见证了中国过程控制发展的风雨与辉煌足迹。我们相信，这将是一

次承前启后、团结奋进的会议。谨向为本届会议顺利召开做出贡献的人士致以我们最真诚的感

激和谢意！感谢中国自动化学会和过程控制专业委员会对会议的指导；感谢程序委员会委员和

审稿人对会议投稿论文的评审；感谢组委会成员为会议提供的周到服务；感谢大会报告人和主

旨报告人的精彩报告；感谢各位投稿作者、各位与会嘉宾、专家学者对会议的支持；感谢各位

志愿者的辛勤和努力！ 

四川宜宾市有“万里长江第一城、中国酒都、中国竹都”之称，底蕴深厚，积聚了多姿多

彩的长江文化、酒文化、僰苗文化、哪吒文化、抗战文化、民俗风情文化。在宜宾举办的本次

中国过程控制会议大会，连接学界与工业界，交流不同领域的创新成果，为科技强国、科技创

新贡献来自过程控制的一份力量。让我们在这里共同汇集智慧，分享成果，携手开创行业美好

明天。 

 

 

 

会议总主席 程序委员会主席 

李少远 

 

 

丁进良 
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组织机构(Organizing Committee) 

主办单位： 中国自动化学会 

中国自动化学会过程控制专业委员会 

承办单位： 四川轻化工大学  

协办单位： 《控制工程》编辑部 四川文理学院 

指导委员会名誉主席： 孙优贤(浙江大学) 

吴宏鑫(北京控制工程研究所) 

吴 澄(清华大学) 

指导委员会主席： 柴天佑(东北大学) 

钱 锋(华东理工大学) 

于海斌(中科院沈阳自动化研究所) 

桂卫华(中南大学) 

唐立新(东北大学) 

指导委员会委员： 黄德先(清华大学) 

张宏建(浙江大学) 

王  伟(大连理工大学) 

孙彦广(冶金自动化所) 

朱群雄(北京化工大学) 

 

会议总主席： 李少远(上海交通大学)  

程序委员会主席： 丁进良(东北大学)  

程序委员会副主席： 何  潇(清华大学) 熊兴中(四川轻化工大学) 

程序委员会区域主席： 秦泗钊(香港岭南大学) 

黄 彪(阿尔伯塔大学) 

姚 远(台湾清华大学) 

王殿辉(拉筹伯大学) 

程序委员会委员： 过程控制专委会委员及部分特邀专家 

大会报告主席： 高福荣(香港科技大学) 苏宏业(浙江大学) 

大会出版主席： 程  鹏(浙江大学) 赵  珺(大连理工大学) 

专题研讨会主席： 褚  健(宁波智能研究院) 

王  卓(中科院沈阳自动化研究所) 

顾佳晨(中国钢研总院) 

徐  圆(北京化工大学) 

张贴论文主席： 阳春华(中南大学) 卢静宜(华东理工大学) 

组织委员会主席： 

组织委员会委员： 

曹立佳(四川轻化工大学) 

周顺勇(四川轻化工大学) 

刘  勇(四川轻化工大学) 

杨成福(四川文理学院) 

 

王小刚(四川轻化工大学) 

赵  俊(四川轻化工大学) 

陈光平(四川文理学院) 

CPCC2025 会议官网及

大会论文评审系统： 

 

庞 戈(浙江大学) 
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交通线路(Transportation) 
到达宜宾国际会议中心： 

 

1. 【从宜宾西站】：距离约 9.8 公里，乘坐 46 路公交车，在流杯池公园换乘 12
路公交车，在工职校下车步行 500 米到达；或乘坐出租车约 26 元。 

 

2. 【从宜宾站】：距离约 8.1 公里，乘坐 K06 路公交车，在田坝街换乘 27 路公
交车，在工职校下车步行 500 米到达；或乘坐出租车约 23 元。 
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3. 【从宜宾东站】：距离约 13 公里，乘坐 12 路公交车，在白沙湾下车步行 500
米到达；或乘坐出租车约 30 元。 

 

4. 【从宜宾五粮液机场】：距离约 21 公里，机场乘坐大巴至恒旭大酒店，步行
400 米在河湾苑小区换乘 12 路公交车，在白沙湾下车步行 500 米到达；或乘坐
出租车约 50 元。 
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宜宾国际会议中心位置： 
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会场平面图(Venue Layout) 

1.会议酒店分布 

 

2.会议中心 2 楼 

 
 



9 
 

3.会议中心 3 楼 

 

4.会议中心 4 楼 
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大会报告(Plenary Reports) 
报告一 

时  间： 7 月 26 日上午 09:00-09:50 

地  点： 华邑酒店三楼宴会厅 

报告人： Prof. Jong Min Lee (Seoul National University)  

题  目： Advancing Process Control with Reinforcement Learning: 

From Algorithms to Industrial Impact 

主持人： 高福荣 教授 (香港科技大学) 

内容摘要： 

Reinforcement learning (RL) has emerged as a transformative tool across diverse 

engineering fields, yet its adoption in chemical process control and optimization 

remains at an early stage. While numerous RL algorithms have been developed in 

computer science and operations research, systematic understanding of their 

applicability and effectiveness in process systems is still limited. 

This plenary talk presents a comprehensive study of RL’s role in chemical process 

control. We first trace the evolution of RL applications in process systems, from early 

adaptive control strategies to recent advances in deep reinforcement learning (DRL). 

A comparative evaluation of modelfree and model-based RL approaches is presented 

using standard process control benchmarks, focusing on convergence behavior, 

computational demands, and robustness to disturbances. Furthermore, we discuss the 

integration of RL with conventional control frameworks such as model predictive 

control (MPC), and how hybrid strategies can enhance stability and performance. 

The talk concludes by outlining future research directions, including offline RL for 

data-efficient training and domain-specific reward engineering, to bridge the gap 

between theoretical innovation and industrial deployment. 
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个人简介： 

Jong Min Lee is a Professor in the School of Chemical and Biological Engineering 

at Seoul National University (SNU) (Seoul, Korea). From September 2016 to August 

2017, he was a Visiting Associate Professor in the Department of Chemical 

Engineering at MIT. He also held the Samwha Motors Chaired Professorship from 2015 

to 2017. He obtained his B.Sc. degree in Chemical Engineering from SNU in 1996 and 

completed his Ph.D. in Chemical Engineering at the Georgia Institute of Technology 

(Atlanta, United States) in 2004. He subsequently held a research associate position in 

Biomedical Engineering at the University of Virginia (Charlottesville, United States) 

from 2005 to 2006. From 2006, he served as an Assistant Professor of Chemical and 

Materials Engineering at the University of Alberta (Edmonton, Canada) before joining 

SNU in 2010. He is also a registered professional engineer with APEGA in Alberta, 

Canada.  

His current research interests include modeling, control, and optimization of 

large-scale chemical process, energy, and manufacturing systems under uncertainty, 

as well as reinforcement learning-based control. He has been a member of the 

National Academy of Engineering of Korea (NAEK) since March 2022 (Chemical and 

Biological Engineering Division). Since June 2023, he has served as Chair of the IFAC 

Technical Committee TC 6.1 on Chemical Process Control. He has also been a Senior 

Editor of the International Journal of Control, Automation, and Systems (IJCAS) since 

February 2022 and has served on the Editorial Board of Computers & Chemical 

Engineering since June 2018. 
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报告二 

时  间： 7 月 26 日上午 09:50-10:40 

地  点： 华邑酒店三楼宴会厅 

报告人： 阳春华 教授（中南大学） 

题  目： 有色冶金多相多场工艺控制与优化工业软件 

主持人： 丁进良 教授 (东北大学) 

内容摘要： 

有色金属是国家资源安全与战略新兴产业的基石。工业软件作为工业技术与领域知识的数

字化载体，是实现有色冶金智能化转型的核心引擎。本报告首先分析有色冶金工艺控制与优化

工业软件研发的挑战性难题，介绍多相多场高保真建模、生产过程精准调控、有色冶金智能模

型库与工业软件平台构建等关键技术，以及实际工业应用案例，最后给出未来发展的一点思考。 

个人简介： 

阳春华，中南大学教授，校学术委员会副主任、“工业智能与系统”教育部重点实验室主

任；国家杰青获得者、IEEE Fellow、全国高校黄大年式教师团队负责人。长期从事复杂工业过

程控制、智能制造系统技术研究，出版学术专著 3 部，发表 SCI 论文 200 余篇，授权国家发

明专利 100 余项。获国家技术发明二等奖 1 项、国家科技进步二等奖 3 项，获何梁何利科学

与技术进步奖、全国创新争先奖、全国三八红旗手、宝钢优秀教师特等奖等。担任《IEEE Trans. 

Industrial Electronics》，《IEEE/ASME Trans. Mechatronics》等期刊编委。兼任国际自动控

制联合会 IFAC MMM 副主席、中国自动化学会副理事长、中国女科技工作者协会常务理事等。 
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报告三 

时  间： 7 月 26 日上午 10:50-11:40 

地  点： 华邑酒店三楼宴会厅 

报告人： 焦宗夏 教授 (北京航空航天大学) 

题  目： 电液控制系统的传递矩阵分析方法 

主持人： 李少远 教授 (青岛科技大学、上海交通大学) 

内容摘要： 

电液控制系统广泛应用于高端装备，其建模与仿真分析对于系统设计与性能提升有重要意

义。报告探讨了电液控制系统的传递矩阵分析方法，提供了一种频域分析手段。以航空电静液

作动器为典型案例，介绍该方法的运用方式，并分析系统的频域动态特性。 

个人简介： 

焦宗夏，中国工程院院士，北京航空航天大学自动化科学与电气工程学院教授、北航机载

系统创新中心主任。担任飞行器一体化控制全国重点实验室主任、中国航空学会常务理事与机

电分会名誉主任、中国机械工程学会常务理事与流控分会主任。担任《航空学报》、《CJA》两

刊主编。 

长期从事航空机载机电系统与飞行控制系统研究，在电液控制理论、核心基础件、新概念

飞行器、高端试验装备等方面取得多项原创性成果，系统解决了飞行器高可靠液压、高安全制

动、伺服作动与飞行器试验等难题，成果应用于航空、航天等多个重大型号研制。连续 5 年入

选爱思唯尔高被引学者，获国家技术发明二等奖 2 项、国家科技进步二等奖 1 项。 
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报告四 

时  间： 7 月 26 日下午 13:30-14:20 

地  点： 华邑酒店三楼宴会厅 

报告人： 秦泗钊 教授 (岭南大学)  

题  目： Probabilistic Reduced-Dimensional Modeling of Multi-

dimensional Time Series from Dynamic Systems 

主持人： 赵珺 教授 (大连理工大学) 

内容摘要： 

Multi-dimensional time series are ubiquitous in engineering, science, and 

economics. While the dimension of sensors increases with modern sensing 

technology and data acquisition, the dimension of dynamics is often relatively small. 

In this talk I will present a probabilistic latent vector autoregressive framework, where 

dimension reduction and optimal dynamic prediction are simultaneously achieved. 

The dynamic latent variables are enforced by a reduced dimensional predictive model 

with maximized predictability. The solution requires an oblique projection to achieve 

uncorrelated realizations of noises in the dynamic and static subspaces. An iterative 

solution is developed using a maximum likelihood framework. Many popular 

algorithms such as slow factor analysis are special cases of the PredVAR framework. 

Data from a chaotic Lorenz oscillator and industrial processes are used to show the 

superiority of the proposed algorithms. The reduced-dimensional dynamic modeling 

framework has wide applications in prediction, control, and diagnosis of anomalies. 

个人简介： 

秦教授现任岭南大学校长及韦基球数据科学讲座教授，他分别于 1984 年和 1987 年在清

华大学自动控制系取得学士和硕士学位，其后于 1992 年取得美国马里兰大学化学工程博士学

位。他先前任职包括：香港城市大学数据科学学院院长兼数据科学讲座教授、香港数据科学研
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究院院长; 香港中文大学（深圳）副校长及校长讲席教授；美国南加州大学 Viterbi 工程学院

副院长及 Fluor 教授; 得克萨斯大学（奥斯汀）讲座教授。  

秦教授为美国国家发明家科学院院士，香港工程院院士，欧洲人文与科学院院士，国际自

动控制联合会会士、美国化学工程学会会士、电机电子工程师学会（IEEE） 会士。他曾荣获

2022 年美国化学工程学会颁发的计算与化学工程奖; 2022 年 IEEE 颁发的控制系统学会技术

转化奖; 美国国家科学基金会颁发的职业奖等。 
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报告五 

时  间： 7 月 26 日下午 14:20-15:10 

地  点： 华邑酒店三楼宴会厅 

报告人： 金建祥 研究员（浙江大学） 

题  目： 太阳能光热发电及其控制问题  

主持人： 程鹏 教授 (浙江大学) 

内容摘要： 

光热发电是太阳能发电的一种新的技术路线，它通过高倍聚焦太阳光，获得高温热能，然

后储存在介质中，在电网需要时通过汽轮发电机组发电。它具有低碳、长时储能以及电网友好

等特点，在未来高比例新能源电力系统具有重要价值。在光热发电领域存在大量的控制问题，

包括测量，控制，网络，优化，海量天文计算，智能标定，智能运维等，报告重点介绍这些问

题并给出解决方案和应用实例。 

个人简介： 

金建祥，全国劳动模范、国务院政府特殊津贴专家、新世纪百千万人才工程国家级人选、

中华人民共和国成立 70 周年纪念章奖章获得者、跨世纪优秀人才培养计划人员、浙江省特级

专家。1984 年 7 月毕业于浙江大学，同年留校任教。现任浙江大学控制学院教授（研究员）、

博导，工业控制技术全国重点实验室主任。四十年来，金建祥主要研究自动化和新能源领域前

沿科技与产业化应用，聚焦太阳能热发电以及熔盐储能技术、工业自动化、智能化仪器仪表等

领域，承担并出色完成了 10 多项国家重点科技攻关项目；金建祥也是多项 IEC 国际标准项目

的召集人。获国家科技进步二等奖 2 次、国家技术发明二等奖 1 次、省部级科技进步一等奖 7

次。 
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主旨报告 (Keynote Reports) 
报告一 

时  间： 7 月 27 日上午 08:30-09:10 

地  点： 会议中心 2 楼未央厅 

报告人： 薛文超 教授 (中科院数学与系统科学研究院) 

题  目： 基于不确定性在线估计与学习的模型预测控制方法 

内容摘要： 

利用观测器实时估计与补偿系统中的各种不确定性，已成为工程抗扰控制设计的有效范式。

本报告探讨如何基于抗扰控制的不确定性在线估计机制改进模型预测控制（MPC）方法，重点

介绍扰动估计值嵌入 MPC 优化问题的控制输入优化框架。具体而言，通过构建扩展状态观测

器（ESO）获取扰动估计量并在线学习其模型，进一步融合至预测模型控制问题建模中，从而

降低传统 MPC 处理扰动时的保守性约束设计。在此基础上，从理论上严格论证系统在满足鲁

棒约束遵循性的同时能够维持递归可行性。最后，介绍所提方法在典型实际控制系统的应用效

果。 

个人简介： 

薛文超，中科院数学与系统科学研究院研究员，博士生导师。2007 年于南开大学获学士

学位，2012 于中科院数学与系统科学研究院获博士学位。研究领域主要包括非线性不确定系

统的控制与滤波，飞行器系统控制等，并致力于实际系统控制与状态估计中基础理论问题的提

炼与解决。主持国家基金委优秀青年基金项目，中国科协青托项目，北京市基金重点项目等。

获军队科学技术奖一等奖、中国工业与应用数学学会应用数学青年科技奖、中国自动化学会科

技成就奖（创新团队）、中国科学院年度团队提名奖等；获 IEEE DDCLS 2018, CCC 2019, CCDC 

2022 等会议的论文奖；目前担任《控制理论与应用》副主编，IFAC Journal of Control 

Engineering Practice 等杂志编委；担任中国自动化学会控制理论专委会秘书长、中国指挥与

控制学会理事等。 
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报告二 

时  间： 7 月 27 日上午 08:30-09:10 

地  点： 会议中心 2 楼鸿喜厅 

报告人： 何潇 长聘教授 (清华大学) 

题  目： 深海载人潜水器的实时安全性评估技术 

内容摘要： 

动态系统的实时安全性评估技术在防止潜在安全事故导致重大损失方面发挥着关键作用。

随着系统功能的日益复杂及安全性要求的不断提高，实时安全性评估技术面临更大挑战。本报

告以“蛟龙号”深海载人潜水器为对象，在讨论其工作原理及运行特点的基础上，引出动态系

统实时安全性评估的概念定义，回顾动态系统实时安全性评估技术的进展。从数据价值分析与

高效利用、评估模型实时更新两个维度介绍了课题组近期的研究成果。探讨实时安全性评估中

亟待解决的问题及未来的发展方向。 

个人简介： 

何潇，清华大学自动化系长聘教授、安全控制技术研究中心主任、交通运输部重点领域创

新团队负责人。研究方向为动态系统的状态估计、故障诊断、容错控制与实时安全性评估。在

国内外期刊会议上发表论文 300 余篇。主持国家自然科学基金重点项目 1 项、面上项目 3 项，

2015 年获得国家优青基金，2021 年获中国自动化学会青年科学家奖。现任 IEEE Senior 

Member、美国 Sigma Xi 荣誉研究会 Full Member、中国自动化学会故障诊断专委会副主任

兼秘书长、过程控制专委会副主任、中国指控学会云控制与决策专委会副主任、智能控制与系

统专委会副主任、北京自动化学会常务理事。担任 IEEE TNNLS、IEEE TASE、Control 

Engineering Practice 等多个国际期刊的编委。2012 年获 SAFEPROCESS 国际会议 Paul 

Frank 最佳理论论文提名奖，2021 年获方崇智最佳论文一等奖，2022 年及 2023 年两获张钟

俊院士优秀论文奖。获 2018 年吉林省科技进步一等奖、2015 年与 2020 年中国自动化学会

自然科学奖一等奖、2022 年中国自动化学会技术发明一等奖、2023 年北京市自然科学二等

奖。培养（合作培养）4 位博士获得中国自动化学会优秀博士学位论文。 
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报告三 

时  间： 7 月 27 日上午 08:30-09:10 

地  点： 会议中心 2 楼登云厅 

报告人： 邢兰涛 教授 (山东大学) 

题  目： Distributed Control of DC Microgrids: Our Recent 

Results 

内容摘要： 

Direct current (DC) microgrids are gaining increasing attention in modern power 

systems due to their high efficiency and compatibility with renewable energy sources 

and storage systems. A critical challenge in the operation of DC microgrids is to 

achieve accurate current sharing among parallel converters. Traditional droop control 

methods can address this, but at the cost of undesirable voltage deviations on the DC 

bus.To overcome this limitation, we introduce two novel concepts: Virtual Voltage 

Drop (VVD) and Virtual Current Directive (VCD). By dynamically averaging VVD and 

VCD across the network, the proposed control strategy achieves both accurate current 

sharing and voltage regulation. Additionally, we analyze the stability issues that arise 

when constant power loads (CPLs) are connected to the microgrid, providing insights 

into how the proposed method maintains robustness under such challenging 

conditions. The effectiveness of our approach is validated through both simulation 

and experimental studies. 

个人简介： 

邢兰涛，山东大学控制学院教授、博士生导师，国家海外优青，山东省杰青。浙江大学工

学博士，曾担任澳大利亚昆士兰科技大学博士后研究员，新加坡南洋理工大学校长博士后研究

员（2019 年度全球超过 800 个申请人中的 12 个获得者之一）。入职山东大学前曾获得爱尔兰

圣三一大学（2024 年 QS 世界大学排名：81）助理教授 offer。从事信息物理系统控制理论及

其在电网中的应用研究，单篇论文谷歌学术引用超 1300 次；出版英文专著一部，曾获 ICIEA 

2021 国际会议最佳论文奖。现担任顶级期刊 IEEE Transactions on Industrial Electronics 和 

IEEE Transactions on Smart Grid 副编。 



20 
 

报告四 

时  间：7 月 27 日上午 10:30-11:10 

地  点：会议中心 2 楼未央厅 

报告人：芦安洋 教授 (东北大学) 

题  目：网络攻击下信息物理系统的安全性分析与安全防护 

内容摘要： 

信息物理系统是一类深度集成信息技术和自动化技术的智能系统。近几十年来，随着信息

物理系统逐渐成为能源、医疗、交通等关键基础设施的核心，其面临的安全威胁也日益严重。

由于对通讯网络依赖的不断增强，信息物理系统面临的网络信息攻击威胁尤为突出。而网络攻

击下的信息物理系统安全技术正是保障关键基础设施安全和产业安全的重要手段之一。本次报

告主要介绍团队近年来在隐蔽性攻击设计、隐性攻击检测以及安全状态估计三个方面开展的研

究。首先，针对隐蔽性攻击设计问题，构建了基于虚拟系统的攻击模型，将攻击的恶意性描述

为设计攻击诱导监测中心估计一个与正常系统相似的虚拟系统，进而实现恶化估计性能的目标。

基于构建的攻击模型，提出了不依赖观测器信息的攻击设计策略，并给出隐蔽性攻击存在的充

要条件。其次，针对隐蔽性攻击下的信息物理系统，考虑到传统的残差检测器无法检测精心设

计的隐蔽性攻击，提出了一类基于辅助信息的攻击检测方法。通过分析系统脆弱点以及关键辅

助信息，有效实现了对隐蔽性攻击的检测。最后，在检测攻击的基础上，进一步考虑在攻击干

扰下获取正确系统状态信息（安全状态估计），重点解决了现有安全状态估计方法面临的计算

复杂度高以及适用范围受限的问题。 

个人简介： 

芦安洋，东北大学研究员、博士生导师。主要研究方向包括：信息物理系统安全性分析与

防护、故障/攻击诊断、容错/容侵控制。发表学术论文 40 余篇，以第一作者身份发表 SCI 检

索论文 24 篇。一作论文包括控制领域国际顶级期刊 IEEE Transactions on Automatic Control 

及 Automatica 论文共 14 篇（含长文 7 篇）。所发表论文 Google 学术引用 2100 余次

（单篇最高 350 次）。主持国家自然科学基金面上基金、青年科学基金、辽宁省优秀青年基

金、辽宁省面上、博士后面上、广东省区域联合基金地区培育项目等。入选 2020 年国家博士
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后创新人才支持计划，获 2023 年中国自动化学会自然科学奖一等奖、2021 年中国自动化学

会优秀博士学位论文奖、2020 年博士后创新人才支持计划优秀创新成果奖等。担任国际期刊

Journal of Control and Decision、Applied Sciences、International Journal of Intelligent 

Autonomous Systems 及 Actuators 的编委，为中国人工智能学会动态规划与智能自适应学

习专委会委员、中国指挥与控制学会青年工作委员会委员。 
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报告五 

时  间： 7 月 27 日上午 10:30-11:10 

地  点： 会议中心 2 楼鸿喜厅 

报告人： 李怡蓓 副研究员 (中国科学院数学与系统科学研究院) 

题  目： Inverse Problems in Optimal Control and Dynamic Games 

内容摘要： 

Inverse optimal control (IOC), also referred to as inverse reinforcement learning 

(IRL), has witnessed significant advancements in the robotics and control community. 

The goal of IOC is to reconstruct the optimization mechanism underlying the observed 

expert demonstrations, where the unknown cost function is identified from partial and 

noisy observations of the optimal policies. In this talk, we first present some recent 

development in finite time-horizon inverse linear quadratic optimal control. Well-

posedness of the inverse problem is justified and robust data-driven algorithms are 

designed to identify the true cost function with almost sure convergence. We then 

extend the results into a class of noncooperative dynamic games, where individual 

objectives of the players are recovered from noisy and permutated observations of 

the Nash equilibria. To address the issue of unlabeled data that usually arises in large-

scale networks, a linear sum assignment problem (LSAP)-based framework is 

proposed that is able to tackle the unknown and time-varying permutations in the 

data. Identifiability of the game model is guaranteed and efficient least squares 

identification algorithms are designed. 

个人简介： 

李怡蓓副研究员于 2022 年 6 月获得瑞典皇家工学院数学系博士学位，2022 年 9 月-2024

年 8 月于新加坡南洋理工大学从事博士后研究，2024 年 9 月至今就职于中国科学院数学与系

统科学研究院，现担任副研究员。入选国家高层次人才青年项目，曾主持瑞典 Wallenberg-

NTU 荣誉博士后基金、获第 39 界中国控制会议关肇直奖、国际空中机器人大赛（IARC）亚

太地区第二名等奖项。现担任《Journal of Systems Science and Complexity》、《Control 

Theory and Technology》等期刊编委职务。主要研究兴趣包括逆强化学习、动态博弈系统、

多智能体系统的编队控制等。 
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报告六 

时  间： 7 月 27 日上午 10:30-11:10 

地  点： 会议中心 2 楼登云厅 

报告人： 贾孟硕 长聘教轨副教授 (上海交通大学) 

题  目： From Simulation to Discovery: Empowering LLMs in  

Power Systems 

内容摘要： 

Large language models (LLMs) have evolved from problem solvers to versatile 

research assistants. Yet in power systems, their application remains limited. This talk 

poses a central question: Can we “ optimize ”  algorithms in energy systems, 

particularly those that are modular and not easily expressed through numerical 

variables? Addressing this challenge calls for rethinking optimization and expanding 

the role of LLMs in the research process. As an early exploration in this direction, the 

talk first introduces a feedback-driven multi-agent framework that enables LLMs to 

manage power system simulations, one of the essential tools for algorithm validation. 

This framework achieves over 93% success on benchmark tasks, significantly 

outperforming standard models and fine-tuned baselines. Building on this, the talk 

presents RePower, an autonomous platform that enables LLMs to operate devices, 

design methods, test approaches, and iteratively refine algorithms. Validated on key 

tasks such as optimization and state estimation, RePower demonstrates strong 

performance and adaptive learning capabilities. Finally, the talk concludes with a 

discussion of open questions. 

个人简介： 

贾孟硕，上海交通大学自动化系长聘教轨副教授、博士生导师。2016 年在华北电力大学

获得学士学位；2021 年在清华大学获得博士学位。2021 年起在苏黎世联邦理工学院开展博

士后研究；2023 年破格晋升为苏黎世联邦理工学院 Senior Scientist(高级研究员)；2025 年

加入上海交通大学自动化系工作至今。主持瑞士国家科学基金一项，入选上海市海外高层次青

年人才，并担任 IEEE Systems Journal、IET Renewable Power Generation、Cyber-Physical 

Energy Systems 等期刊的(创刊)编委。 
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专题论坛 1 (Panel Forum 1) 

工业论坛 

大模型及其工业应用Ⅰ 

时间：2025 年 7 月 26 日 15:30—18:00 

地点： 会议中心 3 楼九河厅 

论坛简介： 

大模型是当前人工智能领域最具代表性的技术之一，以人工智能大模型为技术底座、工业

应用为切入点的工业大模型正成为赋能新型工业化的新方向。然而，大模型落地工业场景仍面

临数据质量、信息安全、应用逻辑等多方面挑战。本论坛汇聚学术界、产业界大模型领域的知

名专家、学者，共同探讨工业大模型的关键技术、体系架构与典型应用，展望未来工业大模型

的发展方向。 

 

联合论坛主席： 阳春华 教授（中南大学） 

梁骁俊 副研究员（鹏城实验室） 

 

嘉        宾： 任  磊 教授 (北京航空航天大学） 

徐  凯 教授（国防科技大学） 

毛  睿 教授（深圳大学） 

苏  修 教授（中南大学） 

陈晓波 研究员（西南电子设备研究所） 
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报告一 

报告人： 任磊 教授（北京航空航天大学） 

题  目： 工业大模型+具身智能：驱动未来工业世界 

内容摘要： 

本报告将总结工业互联网与人工智能 2.0 融合创新的热点技术，并探讨面向人工智能 3.0

时代的工业具身智能与工业元宇宙理论体系。在此技术上提出工业大模型的定义与内涵，工业

大模型的体系架构、构建方法与核心关键技术。围绕工业制造业产品全生命周期应用，讨论工

业大模型典型应用场景。并将讨论工业大模型面临的未来挑战，展望未来的技术与产业发展方

向。 

个人简介： 

任磊，工业互联网领域首个国家杰出青年基金获得者，国家重点研发计划工业软件专项首

席科学家。北京航空航天大学二级教授、蓝天杰出教授，自动化学院和软件学院教授，复杂产

品智能制造全国重点实验室专委会副主任。研究领域包括工业互联网与工业软件、工业AI与工

业大模型。主持国家重大科技专项、国家重点研发计划、自然科学基金重大研究计划等国家级

和省部级项目30余项，含亿级1项和千万级3项。在IEEE汇刊等国际知名刊物发表论文100余篇，

引用万余次，入选斯坦福全球前2%顶尖科学家终身影响力榜单。主持或参与制订国际/国家标

准15项。获专利及软著70余项，核心技术服务于数十万家企业。获省部级一等奖3项。担任IEEE、

CCF、CAAI、CAA等10余个国内外专委会委员，中国仿真学会智能物联专委会副主任、中国

指控学会云控制与决策专委会副主任，中国仿真学会常务理事 ，IEEE TNNLS、TMECH等国

际顶级期刊编委。担任中国工业互联网产业联盟人才工作组副主席，在全国高校中率先开设了

《工业互联网》课程。担任IEEE系列及国内外学术会议主席数十次，受邀做大会报告百余次。 
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报告二 

报告人： 徐凯 教授（国防科技大学） 

题  目： 融合物理规律与数据驱动的世界模型及工业具身智能应用 

内容摘要： 

在真实世界中训练具身智能机器人代价很高，目前广泛采用的做法是基于仿真环境的学习。

但构建一个通用且高保真的仿真环境仍然非常困难，即便为某个单项任务构建相应的仿真环境

也很困难。同时，为使仿真训练的智能体能够由虚到实迁移，常需要在包括几何、结构、材质、

动力学等的高维空间中进行采样，维数灾难问题突显。如能对目标环境快速构建一个机理化的

专用世界模型，则只需在机理引导下对该模型进行小范围域随机化，即可支持鲁棒可泛化的策

略学习。我们探讨了三种融合物理规律和数据驱动的专用世界模型学习：1）物理仿真预训练

与适配——基于大规模物理仿真预训练通用世界基础模型以及面向目标环境的快速适配；2）

可微神经渲染——基于可微神经渲染优化动力学模型和物理参数；3）物理信息网络：以物理

公式约束优化动力学模型和物理参数。最后，我们介绍融合物理规律与数据驱动的世界模型在

工业具身智能场景中的初步落地，包括：1）面向智能焊接机器人，基于焊接物理过程建模的

焊接工艺实时控制；2）面向柔性高精度装配机器人，基于装配形变建模的装配过程精细控制。 

个人简介： 

徐凯，国防科技大学教授。普林斯顿大学访问学者。研究方向为计算机图形学、三维视觉、

具身智能、数字孪生等。在国际上较早开展了数据驱动三维感知、建模与交互工作，提出面向

复杂三维数据的结构化感知、建模与交互理论方法系统，并规模化落地应用于智能制造等领域。

主持国家自然科学基金青年科学基金A类（杰青）、B类（优青）、重点项目等。发表

TOG/TPAMI/TVCG/TIP等A类论文100余篇。入选全球前2%顶尖科学家榜单。担任图形领域

顶级国际期刊ACM Transactions on Graphics、IEEE Transactions on Visualization and 

Computer Graphics的编委，Computational Visual Media的领域执行编委。多次担任领域
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内重要会议的大会主席和程序主席。担任中国图象图形学会智能图形专委会副主任、中国工业

与应用数学学会几何设计与计算专委会副主任。曾获湖南省自然科学一等奖2项（排名1和3）、

中国计算机学会自然科学一等奖2项（排名1和3）、军队科技进步二等奖、军队教学成果二等

奖、中国电子学会青年科学家奖。 
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报告三 

报告人： 毛睿 教授（深圳大学） 

题  目： 基于度量空间的图数据通用表征 

内容摘要： 

一次表征多次使用的通用表征是预训练模型的研究核心之一。传统机器学习往往限定于欧

几里得范数，与图（graph）天然的非欧几里得特性间存在鸿沟。度量空间不限制数据内部结

构，仅须数据间距离满足正定、对称、三角不等性，可以表征很多图数据。我们提出先将图表

征为度量空间再向量化，然后多范数下训练和融合模型的新范式，研究面向度量空间的表征学

习理论框架，包括多范数下的通用近似性，模型参数优化机制，多模态/多任务训练融合机制

等。本研究有望为图数据通用表征探索新的路径。 

个人简介： 

毛睿，男，教育部长江学者奖励计划特岗学者，深圳大学特聘教授，博导，深圳市高层次

专业人才、深圳市“孔雀计划”海外高层次人才；主要研究方向是通用大数据处理和高性能计

算；97年和00年在中国科学技术大学获计算机科学学士和硕士，06年和07年在美国得克萨斯

大学奥斯汀分校获统计学硕士和计算机科学博士，07～10年在甲骨文美国公司从事数据库研

发；10年加入深圳大学，现任大数据系统计算技术国家工程实验室副主任、深圳计算科学研究

院执行院长、广东省普及型高性能计算机重点实验室主任、广东省国产高性能数据计算系统工

程技术研究中心主任、深圳市服务计算与应用重点实验室主任；中国计算机学会杰出会员，理

事，深圳分部主席，大数据专家委副主任，数据库专委常委；深圳市计算机学会副理事长；主

持10余个国家级项目；提出了应对多样性挑战的大数据泛构模式，建立了基于度量空间的通用

大数据管理分析理论框架；获2014教育部科技进步二等奖、2016军队科技进步二等奖、2021

广东省教学成果一等奖、2022国家教学成果二等奖、2023“全国高校黄大年式教师团队”、

2023中国计算机学会自然科学二等奖、2023中国电子学会自然科学二等奖、2024中国电子学

会自然科学一等奖。 
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报告四 

报告人： 苏修 教授（中南大学） 

题  目： 具身智能研究进展与挑战：三维感知、灵巧操作与泛化迁移 

内容摘要： 

具身智能作为实现通用人工智能的重要路径，近年来在感知、决策与控制的深度融合上取

得了显著进展。然而，在真实环境中实现高效、鲁棒的具身行为仍面临多重挑战。本报告聚焦

具身智能中的三个关键问题：三维空间感知的精准性、灵巧操作的通用性以及结构感知与任务

泛化能力的提升。我们将深入探讨基于多模态感知与重建的三维理解方法，覆盖高维动作空间

下灵巧手的感知-控制一体化策略，并分析在跨任务、跨环境迁移过程中，如何通过结构先验、

表示学习及模型泛化机制提升系统的适应能力。通过对当前代表性工作与未来研究趋势的梳理，

本报告旨在为具身智能系统的研究与应用提供技术视角与思考路径。 

个人简介： 

苏修，男，博士毕业于悉尼大学，现任中南大学特聘教授，先后入选国家级海外优青，湖

南省第16批百人计划，长期从事多模态大模型、具身智能等人工智能领域研究。近五年发表学

术论文30篇，其中第一/通讯作者发表CCF/CAAI-A类论文16篇，2024年获湖南省计算机学会

科学技术奖一等奖。目前重点关注具身智能领域的三维感知、灵巧操作与泛化迁移，致力于提

升智能体在真实场景中的环境理解与任务执行能力。当前的研究工作涵盖具身大模型（VLA）、

特种机器人设计与控制、以及跨任务/跨场景的泛化机制建模，以推动具身智能系统向更高水

平的自主性与适应性发展。 
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报告五 

报告人： 陈晓波 研究员（西南电子设备研究所） 

题  目： 工业智能变革中的大模型研究与实践 

内容摘要： 

从工业智能的本质、需求牵引和技术驱动出发，探索VUCA时代(易变性、不确定性、复杂

性和模糊性)工业智能的发展思路和系统化方案(工业大脑驱动的韧性工业体系)，并就研究实践

的工艺大模型和计划异构智能体详细报告工业场景落地和关键技术研究突破情况，进一步探讨

未来工业智能的方向和问题。 

个人简介： 

西南电子设备研究所总装集成中心主任，研究员级高级工程师，国防科技工业企业"智能

制造组"专家。长期从事复杂电子产品整机集成制造技术、集成能力规划、数字化与智能化转

型等方面工作。 
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专题论坛 2 (Panel Forum 2) 

工业论坛 

大模型及其工业应用 Ⅱ 

时间：2025 年 7 月 27 日 08:30—12:00 

地点： 会议中心 3 楼九河厅 

论坛简介： 

大模型是当前人工智能领域最具代表性的技术之一，以人工智能大模型为技术底座、工业

应用为切入点的工业大模型正成为赋能新型工业化的新方向。然而，大模型落地工业场景仍面

临数据质量、信息安全、应用逻辑等多方面挑战。本论坛汇聚学术界、产业界大模型领域的知

名专家、学者，共同探讨工业大模型的关键技术、体系架构与典型应用，展望未来工业大模型

的发展方向。 

 

联合论坛主席： 阳春华 教授（中南大学） 

梁骁俊 副研究员（鹏城实验室） 

 

嘉        宾： 袁小锋 教授（中南大学） 

陈致蓬 教授（中南大学） 

张超波（鹏城实验室） 

梁骁俊（鹏城实验室） 
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报告一 

报告人： 袁小锋 教授（中南大学） 

题  目： 工业时序大模型研究进展与挑战 

内容摘要： 

工业时序大模型是推动智能制造转型的核心技术。随着新型工业化和数字化转型深入推进，

工业时序大模型在工艺优化、设备预测性维护、质量控制、异常检测等工业领域应用快速发展。

大规模预训练、多模态融合、边缘计算优化、知识蒸馏等大模型创新技术成为工业时序数据建

模的发展新动力，但也面临长序列建模计算复杂度爆炸、多模态异构数据时空对齐与融合、模

型可解释性要求、实时推理与精度平衡、跨场景领域迁移等技术难题。本报告聚焦工业场景时

序分析核心挑战，深入探讨工业时序大模型技术发展现状、关键挑战与未来趋势。 

个人简介： 

袁小锋，中南大学教授，入选教育部青年长江学者、湖南省科技创新领军人才、中国科协

青年托举人才、湖南省杰出青年基金获得者。主要从事大数据分析、模式识别、机器视觉、大

模型及应用等人工智能领域相关研究工作，主持国家自然科学基金重大研究计划培育项目、面

上项目、青年基金和国家重点研发计划子课题共 4 项，以及省部级和校企合作项目 15 项，获

吴文俊人工智能优秀青年奖、中国自动化学会自然科学一等奖、二等奖和湖南省自然科学二等

奖各 1 项。先后担任国际自动控制联盟 IFAC Industry Committee、IFAC TC 1.1、中国自动

化学会过程控制专委会等多个专委会委员，担任 IEEE TIM、IEEE SJ 等国际期刊副编辑，并担

任 IEEE-CAA JAS 等期刊青年编委。 
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报告二 

报告人： 陈致蓬 副教授 (中南大学) 

题  目： 工业具身智控大模型 

内容摘要： 

工业是现代文明基石，驱动技术迭代与经济繁荣，是国家核心竞争力的根本。而大模型技

术，凭借深层语义洞察、跨域知识融通、动态任务适配等能力，将重塑工业未来生产范式，驱

动工业由自动化迈向智能自主化。但大模型在工业垂直领域中应用，面临时序数据敏感不足、

物理化学规律难嵌入、模型输出可信度低及复杂问题探索能力弱等问题。为此，提出工业垂域

具身智控大模型体系架构，包括四大关键技术：①时序数据元模型化技术；②确定性知识与模

型随机性融合策略；③虚实具身反馈验证机制；④具身反馈强化学习算法。将其应用于有色冶

金行业，构建了有色垂域具身智冶大模型，实现了从解决方案、思维链图到可执行控制代码的

端到端生成，是工业智能控制领域大模型应用的一次前瞻性探索。 

个人简介： 

陈致蓬，中南大学副教授、博士生导师，现任中南大学工业智能与系统教育部重点实验室

副主任，湖南省青年骨干教师，全国高校黄大年式教师团队骨干。长期从事新型工业互联网和

工业大模型相关研究，出版学术专著 1 部，发表 SCI 论文 30 余篇，申请发明专利 65 项，PCT

专利 1 项，新产品认证 4 项，软著 4 项。获中国自动化学会技术发明一等奖 1 项，中国有色

金属工业科学技术一等奖 1 项，中国有色金属学会教学成果特等奖 1 项。 
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报告三 

报告人： 张超波（鹏城实验室） 

题  目： 多模态数据驱动的工业炉窑运行优化技术 

内容摘要： 

冶金工业作为典型的长流程生产过程，包含大量大型高耗能装备，是制造强国和双碳战略

的主战场。其中，工业炉窑作为冶炼行业的典型重要装备，由于其运行工况波动大、反应机理

复杂、生产数据具有海量异构流式等特点，目前依赖人工观察或传统机器学习的数据分析技术

难以指导工人进行有效操作，存在较大的随机性和滞后性。综合利用专家经验、工艺机理和生

产数据，实现多模态数据的流式处理与智能融合分析，是实现其运行预测与优化控制的关键基

础。为此，本报告利用人工智能与知识构建、推理技术，研究面向多模态工业大数据的实时处

理与表征学习方法；基于融合的多模态数据特征，研究工业炉窑的料面三维重建、工况预测以

及优化控制技术；以为湿法炼锌回收环节的核心装备锌回转窑为验证对象，开展多模态数据融

合与分析关键技术的应用示范。 

个人简介： 

张超波博士毕业于香港科技大学，目前是鹏城国家实验室的助理研究员、博士生导师，主

要研究方向是工业智能感知、工业大数据分析、多模态大模型、云边端协同智能决策等关键技

术。到目前为止，共负责指导 5 名联培博士生，主持国家自然科学基金青年项目 1 项，主持中

国博士后科学基金项目 2 项，参与科技部重大攻关项目 2 项，在国内外一流学术期刊或重要

会议上发表论文 30 余篇，申请国家发明专利 20 余项，获选深圳市海外高层次人才、深圳市

“优秀博士后”等称号。 
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报告四 

报告人： 梁骁俊（鹏城实验室） 

题  目： AI 大模型赋能新型工业化应用探索 

内容摘要： 

面向国家“新型工业化”战略需求，本报告聚焦 AI 大模型赋能工业智能的核心路径。 针

对当前普遍存在的“知识壁垒、决策瓶颈、验证缺失”三大挑战，我们以通用大模型为基座，

深度融合工业领域知识，重点突破了三项关键技术：1、构建高质量多层级工业知识库，打破

信息孤岛，为智能应用奠定坚实基础；2、研发工业知识增强的大模型智能决策技术，提升跨

场景、跨流程的端到端推理与决策能力；3、打造工业 AI 大模型可信评测平台，确保模型应用

的安全、可靠与可验证性。成果已在“复杂系统正向设计”和“锌冶炼过程任务规划”两个典

型工业场景中成功验证。 

个人简介： 

梁骁俊，鹏城实验室智能系统与应用创新研究所副所长，副研究员，博士生导师，研究方

向为知识自动化与工业智能系统。2012 年获清华大学学士，2017 年获美国宾夕法尼亚大学

博士，入选广东省引进青年拔尖人才，发表 SCI 论文 30 余篇，主持鹏城实验室重大任务课题

2 项、国家自然科学基金项目 1 项、广东省重点研发旗舰项目课题 1 项，担任中国自动化学会

系统仿真专业委员会副主任、深圳市计算机学会大模型专委会执行委员。 
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专题论坛 3(Panel Forum 3)  

具身智能论坛 

时间：2025 年 7 月 26 日 15:20-18:00 

地点： 会议中心 3 楼九河厅 

论坛简介: 

具身智能（Embodied Intelligence）是人工智能与机器人学交叉融合的前沿领域，强调

智能体通过物理本体与环境的动态交互，实现自主学习和持续进化。其中蕴含着巨大的市场潜

力和发展机遇。本次论坛邀请到杭州“六小龙”之一的云深处科技，以及非夕科技、星逻智能、

微分智飞等几个充满活力的具身智能科技企业创始人。他们将分享如何积极探索技术创新，不

断推动关键技术突破和应用落地，助力具身智能实现从“书架”到“货架”的转变，真正融入

社会场景，释放更大的经济和社会价值。 

 

联合论坛主席： 邵之江 教授 (浙江大学) 

朱秋国 副教授 (浙江大学) 

联合论坛秘书： 詹美燕 (浙江大学) 

嘉        宾： 朱秋国 浙江大学副教授、云深处科技创始人兼 CEO 

胡晓平 非夕科技副总裁 

王海滨 星逻智能创始人兼董事长 

周博宇 微分智飞联合创始人 
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报告一 

报告人： 朱秋国 (浙江大学/云深处科技)  

题  目： 具身人形机器人关键技术及应用 

内容摘要： 

2025 年政府工作报告将“具身智能”列为未来重点发展产业，明确提出要加快智能机器

人、新一代智能终端及智能制造装备的研发与应用。在此背景下，本报告聚焦具身智能人形机

器人领域，系统梳理其发展历程与技术演变，深入探讨具身移动和具身操作的核心技术路径与

最新进展。同时，报告将结合云深处科技在四足机器人领域的最新进展，展示其在工业巡检、

应急救援、特种作业等场景中的实际应用案例，分析高动态运动控制、智能环境交互等关键技

术的落地挑战。最后，基于当前技术瓶颈与市场需求，展望具身机器人的未来趋势，为行业技

术布局与政策制定提供参考。 

个人简介： 

朱秋国，杭州六小龙之一“云深处”科技（DEEP Robotics）创始人兼 CEO，浙江大学控

制科学与工程学院、浙江大学国家卓越工程师学院，副教授、博士生导师。2017 年创立云深

处科技，此前长期从事仿人机器人，仿生机器人，机器智能等研究，曾任第 28 届 IDC Robocon

执行主席，2017 年获浙江大学青年创新奖， 2018 年获得浙江大学十大学术进展。2024 年

入选浙江省首届十大最具创新力青年科技型企业家。2025 年入选 2024 福布斯中国科创人物。 

杭州云深处科技（DEEPRobotics）成立于 2017 年，2018 年推出能够上下楼梯、自主导

航和智能交互的四足机器人，2019 年发布具备自主充电能力的四足机器人。公司致力于拓展

具身智能机器人技术与应用边界，凭借在技术研发与场景落地上的持续突破，迅速成长为业界

瞩目的“杭州六小龙”之一，并成为“中国智造”走向世界的新锐力量。2025 年 7 月 8 日，

杭州云深处科技有限公司宣布完成近 5 亿元人民币新一轮融资。 
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报告二 

报告人： 胡晓平 (上海非夕机器人科技有限公司)  

题  目： 仿人化技术路线驱动下的机器人跨行业应用变革 

内容摘要： 

传统的工业机器人和协作机器人已经发展几十年，但其在工业等领域的渗透率依然很低，

主要因为现有机器人未能像人类那样灵活地使用工具和适应环境，传统位置控制的技术路径已

经到了应用潜力的极限。 

非夕团队研究的力控规划模式能突破传统规划的瓶颈，使机器人更好地适应环境，模拟人

类行为模式，展现出超越当前机器人的能力。而现有机器人硬件无法满足团队研究的力控规划

的落地需求，因此非夕团队意识到硬件创新是核心突破口，而该领域在行业中暂未被探索，存

在巨大商业机遇。另一方面，机器人是人工智能落地的最佳载体，机器人执行任务是也需要“力”

的感知和控制，因此非夕团队始终同步研究人工智能与机器人软硬件协同，通过第一性原理，

两者的结合可以极大地压缩具身智能大模型的训练空间，提高大脑决策的通用性及鲁棒性。通

过以上技术路线的升级，目前，非夕的自适应机器人产品已经在工业制造、农业生产、医疗健

康、家庭服务等多领域跨场景的应用落地。 

个人简介： 

胡晓平现任非夕科技副总裁，上海市青年企业家协会会员，全国人形机器人标准委员会工

作组成员，上海浙江大学控制学院校友分会副会长，本硕分别毕业于浙江大学控制学院和中科

院自动化研究所，从事机器人和人工智能技术的研究，毕业后在非夕科技负责集团运营，持续

推动集工业级力控、计算机视觉和人工智能技术于一体的仿人化自适应机器人产品研发和应用，

为不同行业的客户提供基于非夕机器人平台型产品的创新性解决方案和服务。 

上海非夕机器人科技有限公司成立于 2016 年 11 月，是一家全球领先的通用智能机器人

公司，首创“自适应机器人”这一新品类，以“仿人化”为核心理念，将人类“手感”抽象为
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极致的力控能力，将“手眼协调”的行为模式转化为机器人具备泛化操作能力的层级式智能系

统，大幅提升机器人复杂工况的应对能力、工艺的通用性与适应性。在专注核心技术研发的同

时，非夕科技积极参与行业标准建设，牵头制定的国家标准《机器人自适应能力技术要求》已

正式发布。2025 年 6 月 23 日非夕科技对外宣布已完成 C 轮亿级美元融资。 
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报告三 

报告人： 王海滨 （星逻智能科技（苏州）有限公司） 

题  目： 用 AI 开启低空新蓝海 

内容摘要： 

10 年前关注到无人机在工业和能源场景的应用，7 年前我们研发出首台无人机机库，这

是一套集无人机自动化驾驶与充电功能于一体的系统。我们将无人机打造为自主机器人，拥有

敏捷的“身法”和聪明的“大脑”，产品“星逻驭光”目前已覆盖全球 700 多个场站，共计

16.7GW，堪称全球最大规模的无人机光伏检测系统。在风电检测方面，我们让无人机自动抓

怕静止或是转动中的叶片，无人机能够像小蜜蜂一样穿梭在以高铁时速掠过的叶片，并抓怕到

清晰的裂痕照片，这可以说是无人机自动巡检中实时性要求最高的应用。随后又开发了

Grabber 飞掠者无人机，无人机集成了机械指，通过机器视觉抓取光伏机器人，实现跨板飞

跃，这就是全世界第一款会“打飞的”的光伏机器人“ Lantern”。星逻智能研发团队来自浙

大和交大，熟悉光伏、风电以及能源传输，了解无人机在其巡检上独特的视角优势，力图把无

人机与机器人串联起来，打通了一套检测与执行的完整闭环解决方案，用 AI 技术，驱动无人

机与机器人协同工作，为全球新能源发电的提效，提供闭环解决方案。 

个人简介： 

王海滨，男，汉族，星逻智能创始人兼董事长，本科毕业于浙江大学，硕士毕业于上海交

通大学，精通无人机工业应用和无人机电池管理与充电，具有 20 余年无人机相关行业经验。

同时，王海滨也获评了苏州工业园区金鸡湖领军人才、姑苏领军人才、江苏省双创人才称号。

产学研方面，王海滨受邀担任浙江大学创业导师。2017 年创立星逻智能，推出了中国第一台

无人机自动充电机库，同时也是中国出口海外的第一套无人机全自动巡检产品。目前，他带领

星逻智能扎根无人机低空领域，研发出针对于低空城市建设、新能源巡检运维等智能化软硬件，

项目落地全球近百个城市。 
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星逻智能自 2017 年成立以来始终专注于无人机赋能技术的研发与商业化落地。作为中国

低空经济领域的开拓者，研发团队来自浙大和交大，打通了一套检测与执行的完整闭环解决方

案，为全球新能源发电的提效，提供闭环解决方案。产品市场国内超 40 个区县同时海外打通

欧洲、东南亚、日本等地，是中国第一家出口海外的无人机智能化系统供应商。2025 年 6 月

公司获得“B+轮”融资，涉及融资金额超亿人民币。 
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报告四 

报告人： 周博宇 （微分智飞（杭州）科技有限公司/南方科技大学） 

题  目： 飞行机器人：从物理智能到具身智能 

内容摘要： 

随着机器人和人工智能技术的快速发展，自主飞行机器人及其集群系统在复杂动态环境下

的自主控制已走向成熟。本报告将介绍飞行机器人最新自主导航算法，阐述面向高动态、强干

扰、多约束场景下基于物理智能的模型构建和优化求解方法；进而，介绍基于具身智能和数据

驱动的端到端决策和控制算法，并展示其在真实复杂环境中的验证效果。通过多学科交叉视角，

报告将揭示群体智能在复杂环境适应性、系统鲁棒性及可扩展性方面的进展，为未来大规模智

能集群的工程化应用提供理论支撑与技术参考。 

个人简介： 

周博宇，微分智飞（杭州）科技有限公司联合创始人，首席科学家。南方科技大学机械与

能源工程系助理教授（副研究员），博士生导师。2018 年本科毕业于上海交通大学，2022 年

博士毕业于香港科技大学机器人研究所。主要从事空中机器人、导航、主动感知、操作、多机

相关研究。近年来在 IEEE TRO、RAL、RSS、ICRA、IROS 等机器人领域顶级期刊和会议发表

论文三十余篇。代表成果获得机器人顶刊 IEEE TRO 最佳论文奖（亚洲单位首次），RAL 最佳

论文奖，ICRA 无人机最佳论文提名，多个工作被列为 TRO 受欢迎论文、RAL 受欢迎论文 (排

名第一) ，多次被 IEEE Spectrum，Tech Xplore 等知名科技媒体报道。 

微分智飞（杭州）科技有限公司于 2024 年 7 月成立，由机器人领域知名学者、浙江大学

高飞教授领衔。公司核心行业产品智能自主无人机集成多源数据融合和自主决策，突破卫星拒

止环境下的自主导航与动态避障，支持多种行业载荷快速适配，实现高危场景连续作业效率大

幅提升。2025 年 5 月完成数千万元天使轮及天使+轮融资。 
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专题论坛 4(Panel Forum 4)  

传统固态酿造的智能化转型：关键技术及应用实践 

时间：2025 年 7 月 27 日 08:30-12:00 

地点：会议中心 3 楼叙府厅 

论坛简介: 

传统白酒固态酿造兼具工业价值与文化遗产属性，在全球气候变化及制造业智能化转型的

浪潮下，白酒产业正迎来深度调整与高质量发展的关键机遇。然而，白酒酿造工业从传统粗放

型生产方式向智能化、绿色化转型发展仍面临着数据分析、工艺升级、智能装备研发等挑战。

本论坛将邀请智能制造学者、酿造工艺专家及行业先锋企业，围绕传统固态酿造的智能化转型：

关键技术及应用实践展开研讨，共谋传统酿造智能化转型的未来蓝图。 

 

联合论坛主席： 栾小丽 教授 (江南大学) 

     熊伟丽 教授 (江南大学) 

嘉        宾： 许正宏 四川大学先进酿造科技创新中心主任 

石清海 淄博盖米测控系统有限公司董事长 

杜  海 江南大学生物工程学院教授 

熊伟丽 江南大学物联网工程学院教授  

张宿义 泸州老窖股份有限公司副总经理 

郑  佳 宜宾五粮液股份有限公司技术研究中心主任 
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报告一 

报告人： 许正宏 主任 (四川大学先进酿造科技创新中心)  

题  目： 新发展格局下的白酒产业现状与转型升级 

内容摘要： 

在新发展格局下，中国白酒产业正面临深度调整与转型机遇。随着消费升级与理性化趋势

增强，白酒市场面临产能过剩与同质化竞争，行业分化加剧，倒逼企业不断优化生产工艺，数

字化、智能化酿造技术加速渗透。报告将简要介绍我国白酒的产业现状，并在此基础上探讨白

酒产业转型升级的策略。 

个人简介： 

许正宏，四川大学先进酿造科技创新中心主任、教授，固态酿造国家工程技术研究中心副

主任。国家级人才计划科技创新领军人才，四川省学术和技术带头人。长期从事传统酿造和合

成生物学方向的研究与教学工作。主持国家重点研发项目、国家 863 重大项目课题、国家自

然科学基金等课题 20 余项。在 Curr Opin Biotech, Metab Eng, AEM, Food Chem, Food 

Microbiol、微生物学报、生物工程学报等国内外学术期刊联合发表科研论文 200 余篇，授权

国际或中国发明专利 100 余项。兼任中国调味品协会科学技术委员会副主任委员，中国酒业

工业协会白酒专家技术委员会委员等，担任《Food Microbiology》、《Systems Microbiology 

and Biomanufacturing》等期刊编委。以第一完成人获包括江苏省科学技术奖一等奖、天津

市科技进步奖特以及国家级教学成果二等奖。 
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报告二 

报告人： 石清海 董事长 (淄博盖米测控系统有限公司)  

题  目： 在线近红外水分仪在固态酿造行业的应用 

内容摘要： 

在线近红外水分仪技术的原理、应用场景、优势及市场前景。 

技术原理方面：在线近红外水分仪基于近红外光谱技术，通过检测水分子对特定波长光的

吸收特性，实现对物料水分含量的快速、无损测量，具有非接触、响应快、多参数检测等优点。 

应用场景涵盖：原料入厂检测、酒醅发酵过程中的水分监测、糟醅干燥控制以及成品酒的

质量把关，能够有效提升生产效率与产品一致性。 

与传统离线检测对比：在线检测具备实时性强、自动化程度高、数据重复性好等显著优势，

虽然初期投入较高，但长期运维成本更低，更适用于现代智能化生产线。 

市场前景广阔：随着食品行业对质量控制要求的提升及国家政策推动，近红外水分仪市场

需求持续增长，国产设备在性能和性价比上逐步具备竞争力。 

个人简介： 

石清海，淄博盖米测控系统有限公司董事长，长期致力于工业自动化检测与过程控制领域

的技术创新与产业发展。凭借对行业趋势的敏锐洞察和卓越的管理能力，他带领盖米测控从一

家区域性企业成长为国内领先的在线检测解决方案提供商，尤其在近红外水分分析、液体浓度

监测、智能化酿造控制系统等领域具有深厚的技术积累和市场影响力。 

在他的战略引领下，公司不断加大研发投入，推出多款适用于食品、酿酒、化工、锂电池

等行业的高精度在线检测设备，广泛应用于固态酿造、原料质检、生产过程监控等多个关键环

节，助力客户实现智能制造与质量升级。同时，石清海积极推动产学研合作，与多家高校及科

研机构建立长期合作关系，推动国产高端仪器的技术突破与市场拓展。 

作为一位兼具技术背景与商业远见的企业家，石清海始终坚持“以客户为中心、以科技为

驱动”的发展理念，致力于将盖米测控打造成为行业内值得信赖的品牌，为中国制造的高质量

发展贡献力量。 
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报告三 

报告人： 杜海 教授 (江南大学生物工程学院)  

题  目： AI 赋能传统固态酿造多组学数据挖掘及其感官品质智能预测 

内容摘要： 

本报告聚焦于人工智能赋能传统固态酿造的关键技术路径与应用实践，系统阐述了 AI 技

术在白酒多组学数据挖掘与感官品质智能预测中的原理、应用优势与发展前景。 

技术原理方面：基于机器学习的多组学数据挖掘框架整合微生物组学与风味组学数据，通

过构建可解释性强的预测模型，实现对堆积发酵升温状态及成品感官等级的精准判断，具备高

维特征提取、动态预测与模型可解释性等技术优势。 

应用场景涵盖：堆积发酵过程中的温度异常识别与调控、基酒感官差异解析与关键香气物

质筛选、成品质量等级分类与预测等，有效支撑传统酿造从“经验驱动”向“数据驱动”的智

能化转型。 

与传统工艺管理对比：AI 建模实现了工艺过程的实时监控、可量化分析与预警响应，提升

了产品稳定性与生产决策科学性，虽需前期数据集成与模型训练投入，但整体效率提升显著，

适配高质量发展需求。 

未来前景广阔：在数字化酿造、产业协同平台建设与 AI 大模型应用等方向，AI+酿造模式

有望重塑传统发酵工业生态，为实现智能化、标准化与定制化生产提供全新路径。 

个人简介： 

杜海，博士，江南大学生物工程学院教授，博士生导师。中国蒸馏酒产业技术创新战略工

作委员会委员，2020 届国家级特邀白酒评酒委员。2019 入选江苏省高层次创新创业人才引

进计划“科技副总”。长期从事酿酒工程与微生物学科领域科学研究。聚焦传统发酵过程微生

态解析及功能物质代谢形成机理的研究工作。采用多组学技术，对不同地域、不同香型工艺酿

造菌群多样性及其演替规律进行系统研究，涉及功能菌群生长、相互作用及代谢功能机制解析。
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相关成果在国内外期刊上累计发表论文 40 余篇。授权发明专利 16 项。近 5 年主持、参与国

家自然科学基金（青年科学项目、重点项目、面上项目）、国家重点研发计划等项目 10 项。

并承担多项“白酒龙头企业技术攻关项目。近 5 年研究的 4 项成果均被鉴定达到国际领先水

平。科研成果 分别获省部级、协会科技进步一、二、三等奖 5 项。 
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报告四 

报告人： 熊伟丽 教授 (江南大学物联网工程学院)  

题  目： 面向白酒酿造的智能建模及优化技术 

内容摘要： 

白酒酿造工业是我国轻工制造业的重要支柱，其独有的固态发酵工艺也是珍贵的非物质文

化遗产。然而，固态发酵过程具有间歇性、非线性、大滞后和强耦合等复杂特性，传统依赖人

工经验的生产方式面临出酒率不稳定、品质波动大、劳动强度高等挑战。以数据驱动和知识融

合为核心，研究了低质多采样率数据学习与多尺度软测量、多批次数据的时空融合与深度知识

迁移、复杂约束下的多目标动态优化等关键技术。自主研制的大规模窖池物联网、装甑机器人

等智能装备及系统，构建了智慧酿酒综合管控与大数据平台，有效推动了传统固态发酵行业的

智改数转、提质增效与高质量发展。 

个人简介： 

熊伟丽，教授、博士生导师。江苏省“青蓝工程”中青年学术带头人、江苏省“六大人才

高峰”计划，加拿大阿尔伯塔大学访问学者。主要从事数据驱动的智能软测量技术、复杂工业

过程建模、故障监测及优化等的研究与开发工作。中国自动化学会过程控制专委会委员、仪表

与装置专委会委员、广东省科技特派员等。主持国家自然基金面上、青年项目、国家外专项目、

江苏省产学研等省部级以上纵向项目 9 项。在 TII、TCST 和 TIM 等国内外权威期刊上，以第

一/责任作者发表研究论文近百篇。以第一发明人授权发明专利 44 项，其中国际发明专利 4

项。获得江苏省科学技术二等奖、中国商业联合会科技进步一等奖以及中石化自动化应用协会

科技进步一等奖等。 
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报告五 

报告人： 张宿义 副总经理 (泸州老窖股份有限公司)  

题  目： 双碳战略下的白酒酿造 

内容摘要： 

在全球气候变化及制造业智能化转型浪潮下，先进技术发展为传统产业转型升级带来崭新

机遇。近年来，在国家“双碳”战略目标和“中国智造”政策双重驱动下，作为传统行业的白

酒酿造企业正加速从传统粗放型生产方式向智能化、绿色化转型发展。 

作为国有大型骨干酿酒企业，泸州老窖积极探索智能酿造的前沿技术，本报告将从白酒行

业智能酿造现状、政策支持，泸州老窖科研平台优势、关键问题攻关、智能化装备及技术应用

等方面进行深入剖析，以科技引领、数智赋能探索传统酿造行业的高质量发展新模式。 

个人简介： 

张宿义，泸州老窖股份有限公司副总经理，国务院政府特殊津贴专家，四川省学术和技术

带头人，天府科技领军人才，四川工匠，四川省非物质文化遗产项目代表性传承人，中国酿酒

大师。主持主研国家、省级科研项目 34 项，其中主持国家 863 计划 1 项，国家重点研发计划

1 项，工信部智能制造专项项目 1 项，获省部级科技进步奖 14 项，其中一等奖 4 项，行业科

技奖励 40 余项。参与制定国家标准 13 项，发表论文 362 篇（其中 SCI 收录 62 篇），获授

权专利 185 件（其中发明专利 84 件），编著专著 13 部。 
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报告六 

报告人： 郑佳 主任 (宜宾五粮液股份有限公司技术研究中心)  

题  目： 五粮液酿造过程品质控制关键技术与应用 

内容摘要： 

本研究系统阐述了五粮液酿造技艺，进一步确定了影响产品质量的过程控制关键参数体系，

构建了质量相关的控制方法体系，展望了面相未来的基于 AI 的质量控制模型。 

个人简介： 

郑佳，博士，正高级工程师，现任宜宾五粮液股份有限公司技术研究中心党支部书记、主

任、分工会主席。入选天府万人计划、宜宾英才计划，荣获全国食品工业科技创新杰出人才、

中国酒业科技领军人才、宜宾青年五四奖章等多项荣誉，兼任全国知识管理标准化技术委员会

地理标志分技术委员会委员、固态发酵资源利用四川省重点实验室主任、四川大学和江南大学

等硕博士产业导师等。 
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HaiPeng Zou Xiamen University ofTechnologyYuxuan Xie Xiamen Institute of TechnologyXiaoyu Li Xiamen university oftechnologyKe Yao Guangzhou HKUST Fok YingTung Research InstituteXiangsong Kong Xiamen University ofTechnology

15:40-16:00 SatA2.2Dynamic Modeling of Arsenic Removal Process in Cop-per Electrolyte Purification Based on ElectrodepositionDecontamination Technology
Yixiao Ding Pengjiaping Campus ofLanzhou University ofTechnologyAimin An Institute of ElectricalEngineering and InformationEngineering, LanzhouUniversity of Technology

16:00-16:20 SatA2.3Multivariable Model Predictive Control of WastewaterTreatment Process Based on EKF
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Tao Chang Lanzhou University ofTechnologyAimin An Institute of ElectricalEngineering and InformationEngineering, LanzhouUniversity of Technology
16:20-16:40 SatA2.4DistributedModel Predictive Control for BOG TreatmentSystem in LNG Receiving Terminal
Ө޴Р Їࢁсପם؆
㬮صଓ Їࢁсପם؆
ୁ㼼 Їࢁсପם؆
௰䗮 ؆ם܉ॠ׿ऄٖߝ

16:40-17:00 SatA2.5Intelligent Learning-Based Distributed Predictive Oper-ational Optimization Control for Rotary Kiln of Calcina-tionୁ
㼼 Їࢁсପם؆
؃㌿ Їࢁсପם؆
Щߥߜ Їࢁсପם؆
㬮صଓ Їࢁсପם؆

17:00-17:20 SatA2.6
ׂй࢏଒঑ࡣङٗߒזЏଋ३ளӝ௩ࠕѩԗࡣސ
张࡫ی И֢䩳Џם؆
婔੅ И֢䩳Џם؆
张⥭ И֢䩳Џם؆
㬮ѫӋ И֢䩳Џם؆
ࣦӋ И֢䩳Џם؆

17:20-17:40 SatA2.7
ׂй Q؆Юङޞڍ঩৏߂ֺࠥޗѩ૦૭ݏӲ
曔ڶࣦ БԘם؆Jialu Fan Northeastern University
㏎文䪋 БԘם؆

17:40-18:00 SatA2.8
૨ڬ঳ߘளিۅӤ݅঩৏ङࢌՠ޴ਈԈہѩԗࡣސ
㬮ࠪ БԘם؆
і⛮ БԘם؆
㮴מ⚉ БԘם؆

2025/07/26 15:20 2 ࠡ渇֔Զ
ү଒ݏӲࣲ论Њࡣސ

主 席:幏ں峭 ؆ם܉Խॠן

15:20-15:40 SatA3.1Model Predictive Control for Train Convoy Operation:Hardware-in-the-Loop Simulation Performance Valida-tion

haoran zhang Beijing Jiaotong UniversityDebiao Lu Beijing Jiaotong UniversityBai-gen Cai Beijing Jiaotong UniversityJian Wang Beijing Jiaotong UniversityJiang Liu Beijing Jiaotong UniversityWei Jiang Beijing Jiaotong UniversityYibo Cui China Academy of RailwaySciences
15:40-16:00 SatA3.2Conditional Disturbance-Compensation Control of P-neumatic Control Valve SystemZhi Song Wang Jiangnan UniversityXing Fang Institute of Automation,Jiangnan UniversityHuang Chenxin Jiangnan UniversityFei Liu Jiangnan University, China
16:00-16:20 SatA3.3Development of a Sliding Mode Control Method forPermanent Magnet Synchronous Motors using Time-Sharing Fused Reaching LawXiantao Zhu Jiangsu University ofTechnologyWei Guo Jiangsu University ofTechnologyRanran Liu Jiangsu University ofTechnology
16:20-16:40 SatA3.4
Ӳݏ૦૭چவବہԈֺޏ૱ङ௤ବӧ࢟ޞ؂֨
崩ई ԧчਡॱਡםמ؆
શ䙬ࡲ ԢБсପם؆

16:40-17:00 SatA3.5
▲य़଍੧ -৏ઋՊ୏壝ՠۨҦङ MPC ঩৏ֺࠥע୆ઞލ
ࡣސ
㬮◒⿘ ԧчٗЏם؆

17:00-17:20 SatA3.6
ׂйՅ঴۽张ࣙہ઀֘ࡹङ्ࡋգ࠵ऄߑ૴ବ分ࠥ࢝ك
Ӳݏ
㯑㼼䄣 ؆ם܉Խॠן
幏ں峭 ؆ם܉Խॠן

17:20-17:40 SatA3.7Neural network-based adaptive iterative learning con-trol for unknown nonlinear nonaffine discrete-time sys-temsMingming Lin Qingdao Universtiy of ScienceTechnologyRonghu Chi Qingdao University of ScienceTechnology
17:40-18:00 SatA3.8Active Disturbance Rejection Control Based RegulatingValve Control in High-Altitude Chamber
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Yize Chen Fuzhou UniversityHEHONG ZHANG NTUHongyu Lin Fuzhou UniversityXiang Xu Fuzhou UniversityBo Feng Fuzhou universityChao Zhai China University ofGeosciences
2025/07/26 15:20 2 ࠡखкԶ
ӐঌЊݏӲ▲ѽԗ঩৏

主 席:஁৐ѭ 㿄ԧם؆

15:20-15:40 SatA4.1Nonlinear Homotopy-Penalty Interior-Point Method forSix-DoF Powered Landing GuidanceKai Chen Zhejiang UniversityZhenyu Wei Zhejiang UniversityZhijiang Shao Zhejiang University
15:40-16:00 SatA4.2
ளিۅӤ݅঩৏ङݸܐӠ܃ޗӤ݅௄ݏࡹӲ
આ䬰 㿄ԧם؆
஁৐ѭ 㿄ԧם؆
Ѕࢁਸ਼ 㿄ԧם؆
௤䔦 㿄ԧם؆
㯲ش◒ 㿄ԧם؆

16:00-16:20 SatA4.3Research on Quality Defect Diagnosis Method for TireJoints Based on Improved MHA-IDQNQingduo Hu Qingdao University of Scienceand Technologywei zhang Qingdao University of Scienceand TechnologyBao-Lin Zhang Qingdao University of Scienceand TechnologyBingzheng Guan MESNAC CO.,LTD
16:20-16:40 SatA4.4Dynamic closed-loop constraint identification test formodel predictive controlXiao Zheng Zhejiang UniversityZuhua Xu Zhejiang UniversityJUN ZHAO zhejiang universityChunyue Song Zhejiang University
16:40-17:00 SatA4.5
ׂйֺࣲࠥߑङ主嘜چ࢓ࡖӄࠥݏӲࡣސ
㬮⛮ߟ 䂑㿄ם؆ NIGCSٵםՖ
张⼟㳵 䂑㿄ם؆
஧ߜ 䂑㿄ם؆ NGICSٵםՖ
ଳضաਲ哛 䂑㿄ם؆ NGICSٵםՖ
张冞 䂑㿄ם؆ NGICSٵםՖ
ࣦ文ࢁ 䂑㿄ם؆

17:00-17:20 SatA4.6

Model Predictive Control Strategy Based on Deep Neu-ral Networks for Inverted Pendulum Systems
Meng Kang Wang Beijing University of ChemicalTechnologyHan Yang College of Information andScience TechnologyXiaolei Li Beijing University of ChemicalTechnology, Beijing, China.Yukun Shi Beijing University of ChemicalTechnologyYouqing Wang Beijing University of ChemicalTechnology

17:20-17:40 SatA4.7Adaptive Iterative Learning Economic Model PredictiveControl for Non-repetitive Disturbances
幏؋ी ԢԘऄԃם؆
௛ЩЩ ԢԘऄԃם؆
Өէߟ ԢԘऄԃם؆

17:40-18:00 SatA4.8A simplified finite control set repetitive model predic-tive control method for improving the performance ofgrid-connected inverters
Shao Yuanyuan Lanzhou University ofTechnologyAimin An Institute of ElectricalEngineering and InformationEngineering, LanzhouUniversity of Technology

2025/07/26 15:20 2 ࠡघࣶԶ
信息۟ऽЊߐ܉ࡹࠒ

主 席:ㄋҺ௚ И֢ॠ؆ஓ㿥ஆਘԈԗू९۱

15:20-15:40 SatA5.1Design of an Automatic Optical Power CalibrationMechanism and System for Fiber Identifiers
㫯ளӚ 㿄ԧם؆
愬㰹ډ 㿄ԧ࣒؆ם৻ৠٗ३؆ஓ
ߥপߜ 㿄ԧם؆
શ߭ߥ 㿄ԧ࣒؆ם৻ৠٗ३؆ஓ

15:40-16:00 SatA5.2Laser-induced breakdown spectroscopy chemical ele-ment online analysis technology and equipment
ㄋҺ௚ И֢ॠ؆ஓ㿥ஆਘԈԗू९۱

16:00-16:20 SatA5.3
ׂй঱֣יҦङࢻމߕߢ࠳ৈ䎊І৓֫چ࢓重ڏ
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侬㑸 Иԧם؆
ஐ؈ Иԧם؆
ஐⰧ䜳 Иԧם؆
ࣷࠁ Иԧם؆
ஆަԢ Иԧם؆
ԬԢࠁ Иԧם؆

16:20-16:40 SatA5.4A hyperspectral image compression method based onsuperpixel segmentation
Xueqian Yu Central South UniversityCan Zhou Central South UniversityYan Sun Central South University

16:40-17:00 SatA5.5SASGNN: A Sparse Attention Graph Neural Network forLong Sequence Multivariate Forecasting in IndustrialProcessesWang Yulong Central South UniversityXiaoli Wang Central South University
17:00-17:20 SatA5.6
வէٗЏગו঒ݏङٗ݇ރݏՕંԗՃؘ࣫
Ө䂠 БԘם؆
ڏࡋ⩺ БԘם؆ਘԈԗИڶ
Ө恁 БԘם؆
ѭں⩺ БԘם؆

17:20-17:40 SatA5.7Quality Index Prediction for Polypropylene Batch Pro-cesses Based on Data FeaturesJinmiao Wang China University of PetroleumZhu Wang China University of Petroleum

2025/07/27 08:30 3 ࠡ୐㿄Զ
张୕⛮׫છ׫

主 席:㬮صଓ றَॠם܉؆澝Їࢁсପם؆

08:30-08:50 SunA1.1A Feedback-Enhanced Soft Actor-Critic Control Methodfor Industrial ProcessesZhixuan Peng Central South UniversityBei Sun Central South UniversityFakun Zheng Fujian Science & TechnologyInnovation Laboratory forOptoelectronic Information ofChinaYucheng Ke Fujian Metal-New AluminumTechnology Co., Ltd.
08:50-09:10 SunA1.2
ٗЏ঴ࢾֺם䎊䎮ԗ؜ CFDѢऱЊՀރ分ߤ

㬮ۀ㨄 ؆םକࣲٗם
ࣦ૝ ؆םକࣲٗם
㬮ؕࠀ ؆םକࣲٗם
ஸИ࡭ ؆םକࣲٗם
幏䚾 ؆םକࣲٗם

09:10-09:30 SunA1.3Global Asymptotic Tracking Control with Input Satura-tion and Adaptive Performance: A Low-Complexity Ap-proachWenxin Lai Shanghai jiao tong universityYuanlong LI Shanghai Jiao Tong UniversityBo Yang Shanghai Jiao Tong University
09:30-09:50 SunA1.4String-Stable Controller Design for Nonlinear VehicularPlatoonsWeinan Gao Northeastern UniversityNairong Qiao Northeastern UniversityTianyou Chai Northeastern University
09:50-10:10 SunA1.5A Dynamic Multi-objective Evolutionary Algorithmbased on Difference PredictionXiaoli Li Beijing University oftechnologyAnran Cao beijing university oftechnologyKang Wang Beijing University ofTechnology
10:10-10:30 SunA1.6Semi-Supervised Discriminant Analysis for Out-of-Distribution Detection with Limited Labeled DataMeng-hui Guo China University of Petroleum,BeijingJian-wei Liu China University of Petroleum,Beijing Campus
10:30-10:50 SunA1.7Physics-Informed Multi-Source Stationary SubspaceAnalysis for Fault Detection in Blast Furnace Ironmak-ingSiwei Lou Zhejiang universityYi Li Zhejiang UniversityChunjie Yang Zhejiang UniversityHanwen Zhang University of Science andTechnology BeijingPing Wu Zhejiang Sci-Tech University

2025/07/27 08:30 2 ࠡ୸ЩԶ
؆ࣿѩज़论文׫છ׫

主 席:յٵ БԘם؆
ࣦؐ ؆םࣔގڨ޿

08:30-08:50 SunA2.1
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Dynamic Event-Triggered Consensus of Multi-AgentSystems: New Insights into Event-Separation Proper-tiesSikang Zhan Key Laboratory of SystemControl and InformationProcessing, Ministry ofEducation of China, Shanghai200240, ChinaRuchao Su Shanghai Jiao Tong UniversityXianwei Li Shanghai Jiao Tong UniversityShaoyuan Li Shanghai Jiao Tong University
08:50-09:10 SunA2.2Semi-Supervised Detection of Sub-Micron Scratches onLaser Chips via Recursive Texture Entropy Optimization
Pan Liu Central South UniversityLiang Wang Central South UniversityWeihua Gui Central South University

09:10-09:30 SunA2.3StictionGPT: Detecting Valve Stiction in Control Loopsusing Large Vision Language ModelTianci Xue Xi’an Jiaotong UniversityChao Shang Tsinghua UniversityDexian Huang Tsinghua University
09:30-09:50 SunA2.4A coal price prediction method based on DeepSeek-R1fusion of quantitative multi-scale event characteriza-tionJiang Luo Central South Universityyalin wang central south universityChenliang Liu Central South UniversityXiaofeng Yuan Central South UniversityWeihua Gui Central South University
09:50-10:10 SunA2.5Infrared and Visible Image Fusion Method under Scat-tering Medium Disturbance
㬮Ӛઐ Иԧם؆
䉣⢓ Иԧם؆ਘԈԗ؆ஓ
嗱߉恁 Иԧם؆
ѿ䂠࡭ Иԧם؆
ԬԢࠁ Иԧם؆

10:10-10:30 SunA2.6Multi-objective Optimization for Effective Drift MotionControlBei Zhou Zhejiang UniversityLei Xie Zhejiang UniversityHongye Su Zhejiang University, China
10:30-10:50 SunA2.7
߫ࠃ分ڳՠਘԈࢌઆֲࠥङࡌ׬ٔܧ३ࠥࡶ
张Ⱗ؈ 䂑㿄ם؆
劏ࣥ࡬ ٗЏ޴ਈЊ঩৏ٗ३ू९۱
॓㘸操 䂑㿄ם؆
ஐ㫟 䂑㿄ם؆

2025/07/27 09:10 2 Զסߌࠡ
ЊӐঌލ澝ઞࡹࠒஞݻ 1
主 席:॒ڰԢ 䂑㿄ם؆

09:10-09:30 SunA3.1
ׂй CEEMDAN-SVD-MEAEङߑ࡝ܚऄגߑ஺ࡹࠒٯڑ
宥㿕操 И֢ीם࡝؆
㬮ډ ؆םԢࢎ
௤ࡋش И֢ीם࡝؆
Ѡٌࠁ И֢ीँ࡝࢔ם࡝分Ҹ՛

09:30-09:50 SunA3.2
ׂйऄٱࡦׂࡶқࡦԈङ࣓引ଢՊ֘ݻஞ分ঝࡣސ
Өভ恁 ԧ㨟ם؆
஗ؐѭ ԧ㨟ם؆
ѿ଍⛮ ԧ㨟ם؆
؎଍ࡡ ԧ㨟ם؆
ԢࠫҺ ԧ㨟ם؆
潔ࡦ؋ 㿄੼㿄؁ރ܎৆߄ߐ܉ࡺஒҸ՛

09:50-10:10 SunA3.3Process monitoring based on Autoregressive-JITL-MSETMethod for air separation unitYiyang Shou Zhejiang UniversityYan Liu Zhejiang UniversityZuhua Xu Zhejiang UniversityJUN ZHAO zhejiang universityRuqiang Xue Hangzhou Oxygen Plant GroupCo., LtdKai Wang Hangzhou Oxygen Plant GroupCo., Ltd
2025/07/27 09:10 2 ࠡ渇֔Զ
ࠥڏ௜Ԉ݇ރ 1
主 席:䉣מ঱ ؆םڵ؍

09:10-09:30 SunA4.1GammaVAE: Generation of Time-Series Data for Con-strained in Fermentation Processeschengcheng liu jiangnan universityZhao Shunyi JIangnan UniversityFei Liu Jiangnan University, China
09:30-09:50 SunA4.2Battery Inconsistency Detection using K-means Cluster-ing with Center OptimizationHu Yang Anhui UniversityTianhong Pan Anhui UniversityJiaqiang Tian Xi’an University of Technology
09:50-10:10 SunA4.3
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Water Body Remote Sensing Image Augmentation andEutrophication Prediction Based on Multimodal Fusionof Atmospheric and Water Quality Information
ㄋਫ䃣 Ԙчٗ֌ם؆
ࣦॹ Ԙчٗ֌ם؆
ਫشࣦ Ԙчٗ֌ם؆
Өૺ文 Ԙчٗ֌ם؆

2025/07/27 09:10 2 ࠡखкԶ
ऀځՃࡣЮ঑؆֘ߑ 1
主 席:їѭ И֢䩳Џם؆

09:10-09:30 SunA5.1Gaussian reinforcement learning for optimal trackingcontrol of unknown systems with random disturbances
Xincheng Li Liaoning PetrochemicalUniversityYiqing Gang Liaoning PetrochemicalUniversityJinna Li Liaoning PetrochemicalUniversity

09:30-09:50 SunA5.2
ׂйԈ作ࡨҵࣙہ௄ֺࠥࡹङڠԗ؆Ю߫ࠃՃҿ֨૨ڬ
૦૭Иङूऀځ९
௰ଳ৛ 㿄ԧם؆
௺ߟߜ 㿄ԧם؆

09:50-10:10 SunA5.3Template for Preparation of Papers for Chinese ProcessControl Conference
Ө䂠ࣀ И֢䩳Џם؆
Өਪ䃊 И֢䩳Џם؆
Ө操 И֢䩳Џם؆
ԧல И֢䩳Џם؆
їѭ И֢䩳Џם؆

2025/07/27 10:50 2 ࠡ୸ЩԶ
ՀރѳઋЊ঩৏଄જ

主 席:ஐѭ敘 䂑㿄ٗЏם؆

10:50-11:10 SunB1.1Product Quality Prediction of Deisobutanizer ColumnBased on Attention Mechanism and Bidirectional LongShort-Term Memory (Bi-LSTM) NetworkZehui Li China University of PetroleumRenchu He China University of Petroleum
11:10-11:30 SunB1.2
ׂй॔৆ৠৌޗଜԪࡦࢡ޿ضङҶ擲䃠ࡶऄࡐ SOCѳઋ

㫯ԃЙ ؆םԽࣲٗן
剋ਞ㔒 ؆םԽࣲٗן
Ѡإ੠ ؆םԽࣲٗן
昿௤ѭ ؆םԽࣲٗן

11:30-11:50 SunB1.3Branch and Bound Identification Method for Time DelaySystems
Өڠ 䂑㿄ٗЏם؆
ஐѭ敘 䂑㿄ٗЏם؆

11:50-12:10 SunB1.4Parameter Transfer identification for NARX modelbased on sparse Bayesian learning.Siyuan Li Jiangnan universityShuang Gao Jiangnan UniversityXiaojing Ping Jiangnan UniversityXiaoli Luan Jiangnan University, ChinaFeng Ding Jiangnan UniversityFei Liu Jiangnan University, China
12:10-12:30 SunB1.5An Expectation Gradient Descent Samples-Transfer I-dentification Method for Dynamic Systems with Non-Ideal DataYan Huang Jiangnan UniversityShuang Gao Jiangnan UniversityXiaojing Ping Jiangnan UniversityXiaoli Luan Jiangnan University, ChinaFei Liu Jiangnan University, China

2025/07/27 10:50 2 ࠡ୸ЩԶ
Ӳݏਈѽԣգ޴ך 1
主 席:Ѿם晅 БԘם؆

10:50-11:10 SunB2.1Observer-Based Active Disturbance Rejection Controlfor Multi-Agent Leader-Following Consensus via Dy-namic Event-Triggered
张⼙ ٕ֚ૹԗٗם؆
Ѿٵ ԢИӌЏם؆
㬮ࡪߟ ٕ֚ૹԗٗם؆
શ୯䙹 ٕ֚ૹԗٗם؆

11:10-11:30 SunB2.2The finite-time distributed formation control of USVsbased on FTESOLulu Wang Harbin University of Scienceand TechnologyAo Xu Harbin University of Scienceand TechnologyNing Yang Harbin University of Scienceand TechnologyGe Song Harbin University of Scienceand Technology
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11:30-11:50 SunB2.3Multi-Agent Resilient Coverage Control in Unknown Dy-namic EnvironmentsZheyuan Ning Harbin Institute of TechnologyHao Luo Harbin Institute of Technologyhao wang Harbin Institute of TechnologyYunFeng Zhang Harbin Institute of TechnologyYuchen Jiang Harbin Institute of Technology
11:50-12:10 SunB2.4Observer-based adaptive neural network control formulti-agent systems with input delay and input satu-rationli xin Northeastern Universitydakuo he Northeastern University
12:10-12:30 SunB2.5Distributed Game-Based Dynamic Formation Controland Obstacle Avoidance for Multiple UAVs
Yong Xiao Northwestern PolytechnicalUniversityXiaoxiang Hu inertial technology researchcenterchen yang Northwestern PolytechnicalUniversityBing Xiao Northwestern PolytechnicalUniversity

2025/07/27 11:10 2 Զסߌࠡ
ЊӐঌލ澝ઞࡹࠒஞݻ 2
主 席:҇ࡦࡲ ԢБࣲٗם؆

11:10-11:30 SunB3.1
આӐٗЏݻஞઞލИङֿҞ१չঝע੫୼ொङՕଈ१ࣔ
ࡣސՈݕګ
张▲政 ԢБࣲٗם؆
ࡦࡲ҇ ԢБࣲٗם؆

11:30-11:50 SunB3.2
ԗٗଋ३ךՊ୏঩৏ङл凥ՠچЊֺࠥע୆ӮӰ
㬮䎬⬡ И֢ीם࡝؆
ਸ஁怪 И֢ीם࡝؆
Ԍਠސ И֢ीם࡝؆
ક敘 И֢ीם࡝؆

11:50-12:10 SunB3.3
வէߎ߽ش୼ொङதۨҫ؆ЮٗЏଋ३ݻஞઞूࡣސލ
९
ஐबࡐ ԢБࣲٗם؆
ࡦࡲ҇ ԢБࣲٗם؆
㨼ۃࡒ ԢБࣲٗם؆

2025/07/27 11:10 2 ࠡ渇֔Զ
ࠥڏ௜Ԉ݇ރ 2
主 席:ߜ㘸И 㿄ԧם؆

11:10-11:30 SunB4.1
چࢋऽֺࠥЈߌ KoopmanԪࡦࢡ޿ض
剋げげ 㿄ԧם؆
䛝ڰ 㿄ԧם؆
શ哿 㿄ԧם؆
㘸Иߜ 㿄ԧם؆

11:30-11:50 SunB4.2TCGA-Net: A Temporal Convolution and GRU Based D-ual Attention Network for Multiscale Soft Sensor Mod-elingHuanqi Sun Jiangnan UniversityWeiLi Xiong School of Internet of ThingsEngineering, JiangnanUniversityJunxia Ma Jiangnan UniversityXudong Shi Jiangnan University
11:50-12:10 SunB4.3A Topology-Enhanced Hierarchical Spatio-Temporal De-coupled Attention Architecture for Soft Sensing of KeyWater Quality Indicators in Wastewater Treatment
㬕঱ࡌ Иԧם؆
㬮ؑㅍ Иԧם؆
Ԩގח Иԧם؆

2025/07/27 11:10 2 ࠡखкԶ
ऀځՃࡣЮ঑؆֘ߑ 2
主 席:㫯஧௷ 䂑㿄ם؆

11:10-11:30 SunB5.1Bone Marrow Cell Classification Based on Multi-scaleFeature Fusion
Һ❃ 㿄ԧם؆
શ哿 㿄ԧם؆
㘸Иߜ 㿄ԧם؆
䛝ڰ 㿄ԧם؆

11:30-11:50 SunB5.2PatchX-MLP͹▲य़ऀй SCR ҵ口 NOx پޞङࡹ௄چࡼ
௄ࡹ঑ࡣ
ߥ☷ߜ 䂑㿄ם؆
୛୐Ѯ 䂑㿄ם؆
张ࡇޏ 䂑㿄ם؆
࣪ۼ؎ 䂑㿄ם؆

11:50-12:10 SunB5.3
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A Study on Spartina Alterniflora Monitoring MethodBased on Deep Learning and UAV Images
Ziang Li Zhejiang UniversityBaiyu Zhu Zhejiang universityPingjie Huang Zhejiang UniversityHongjian Zhang Zhejiang UniversityYuqi Cao Zhejiang University

2025/07/27 13:30 3 ࠡ୐㿄Զ
ٗЏଋ३঒ࣲЊӐঌ঩৏

主 席:䉣⢓ Иԧם؆

13:30-13:50 SunC1.1
Research on multi-objective optimization method forcontinuous casting and hot rolling production schedul-ing
Ԣࢎޢ Иԧם؆
嗱߉恁 Иԧם؆
䉣⢓ Иԧם؆ਘԈԗ؆ஓ
ѿ䂠࡭ Иԧם؆
ԬԢࠁ Иԧם؆

13:50-14:10 SunC1.2
Optimization scheduling of electrolytic copper foil pro-duction process based on hierarchical genetic algorith-m
幏؛咒 Иԧם؆
娔ّ޴ Иԧם؆
ㄋ॒ۃ Иԧם؆
௰ڏם Иԧם؆

14:10-14:30 SunC1.3
Optimization of Integrated Energy System Schedul-ing Based on Multi-Strategy Collaborative Presolve Ap-proaches
્ҡ 䂑㿄ٗЏם؆
ஐѭ敘 䂑㿄ٗЏם؆

14:30-14:50 SunC1.4
ࡹЊडࠥڏݼৠৌׂӕਈࢽ壝ՠङࣲ݅ߑЊ݇ރ

张⬡ И֢ीם࡝؆
ㄋࣳ И֢ीם࡝؆
ৢ⛮ И֢ीם࡝؆

14:50-15:10 SunC1.5
A Multi-Parameter Fusion Intelligent Decision-MakingFramework for Mixed Oil Cutting

Huajun Xu China University of PetroleumYONG LI China petroleum pipelineengineering corporationTao Wang China Petroleum PipelineEngineering CorporationJinghao Guo Beijing Research Institute ofBuilding Materials Science andTechnologyXiaoyong Gao China University of Petroleum
2025/07/27 13:30 2 ࠡ୸ЩԶ
Ӳݏਈѽԣգ޴ך 2
主 席:ࣦ߶ 㿥ஆਡॱਡםמ؆

13:30-13:50 SunC2.1Simulated Annealing-Optimized Artificial PotentialField Method for Multi-Agent Collision AvoidanceLiu Xianghang Lanzhou University ofTechnologyAimin An Institute of ElectricalEngineering and InformationEngineering, LanzhouUniversity of Technology
13:50-14:10 SunC2.2Trajectory Tracking Control for Flexible ManipulatorBased on Combined Neural Network Controlyongquan Li Lanzhou University ofTechnologyAimin An Institute of ElectricalEngineering and InformationEngineering, LanzhouUniversity of Technology
14:10-14:30 SunC2.3
ׂйڠچࢋԗ؆Юङޗыߑॱ۫ਘ主Ӑঌूࡣސ९
յ政⬡ 㿥ஆਡॱਡםמ؆
Өӯ޴ 㿥ஆਡॱਡםמ؆
؃Ұ䬰 㿥ஆਡॱਡםמ؆
ࣦ߶ 㿥ஆਡॱਡםמ؆

14:30-14:50 SunC2.4A Hierarchical Framework for Event-Triggered Fault-Tolerant Consensus Control of Multi-Agent Systems Un-der DoS AttacksYunan Qu Jiangnan UniversityXiaoli Luan Jiangnan University, ChinaHaiying Wan Jiangnan universityFei Liu Jiangnan University, China
2025/07/27 13:30 2 Զסߌࠡ
ЊӐঌލ澝ઞࡹࠒஞݻ 3
主 席:Ө㉉ ԘчٗЏם؆
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13:30-13:50 SunC3.1Few-shot Fault Diagnosis for Electric SubmersiblePump Based on Transformer-enhanced PrototypicalNetworkLiang ChengWang China University of Petroleum,BeijingKang Li China University ofPetroleum-BeijingXiaoyong Gao China University of Petroleum
13:50-14:10 SunC3.2
ׂй壝ՠࣔګଈ१ङࣲהࡊࡑਔ߯ࡑன߽ݻߎஞઞލ
嚁֢ټ ԘчٗЏם؆
Ө㉉ ԘчٗЏם؆
ஸ঱ࠁ ԘчٗЏם؆

14:10-14:30 SunC3.3Cascading Failure-Oriented SGC Critical Topology Iden-tification for Renewable Energy GridsMin Yin Shanxi UniversityXiaomin Wang Shanxi UniversityJianrong Wang Shanxi UniversityXinchun Jia Shanxi UniversityYunfei Xie Shanxi UniversityYuhang Wang Shanxi University
2025/07/27 13:30 2 ࠡ渇֔Զ
ࠥڏ௜Ԉ݇ރ 3
主 席:஗ؐѭ ԧ㨟ם؆

13:30-13:50 SunC4.1Individual Thermal Comfort Assessment Based on In-frared and Linear Skin Temperature Data-driven Mod-eling
էެж ԧ㨟ם؆
劏Ⱗ文 ԧ㨟ם؆
Ѕެ⢾ ԧ㨟ם؆
ѿ଍⛮ ԧ㨟ם؆
㦺ںୁ ԧ㨟ם؆
஗ؐѭ ԧ㨟ם؆
张ࠪ ԧ㨟ם؆

13:50-14:10 SunC4.2Learning Spatiotemporal Dependencies for Time SeriesImputation via Adaptive Multi-task Gradient Guidanceguodong Li central south universityyalin wang central south universityChenliang Liu Central South UniversityJiang Luo Central South UniversityYitao Chen Central South UniversityHongrui Liu Central South University
14:10-14:30 SunC4.3Optimization of Structural Parameters of Multi-step Pre-diction Neural Network Based on Sequence SimilarityEvaluation

Jiawang Zheng China University ofPetroleum-BeijingZhu Wang China University of Petroleum
14:30-14:50 SunC4.4A Study on the Modeling and Prediction Method of theFCC Fractionation System Based on ISSA-AM-LSTM
Shaowei Han China University of PetroleumJingjing Han Zhongshi Intelligent ControlJun Tong ZhongShi x-ConreolTechnology CO., Ltd, BeijingXiaoyong Gao China University of Petroleum

2025/07/27 13:30 2 ࠡखкԶ
ऀځՃࡣЮ঑؆֘ߑ 3
主 席:㬕঱ࡌ Иԧם؆

13:30-13:50 SunC5.1
ׂй VMD-ALA-Transformer-BiLSTM ङिߊ௎ऄԅࣤ௄
ֺࠥࡹ
Ҍञޢ И֢ीם࡝؆
ՙ㨟䓃 Ԣऄॠٗਁѡ߄ஒҸ՛
௤ࡋش И֢ीם࡝؆

13:50-14:10 SunC5.2
ׂй ACE-Matchङѱ߶঎ࣿۨࡣސՃ֨文ߎ分ঝИङځ
ऀ
୕֢щ Иԧם؆
㬮⥭Ӫ Иԧם؆
ࣦ୐ّ Иԧם؆
㬕঱ࡌ Иԧם؆

14:10-14:30 SunC5.3
ׂй ECI-YOLOङࡷ଎ֿࡊ目߶ࡹࠒ঑ࡣ
㉷ٌ੘ Ԙчी࡝ԗٗ؆ஓ
ு௏ Ԙчी࡝ԗٗ؆ஓ
ञߜ Ԙчी࡝ԗٗ؆ஓ
Өެࣿ Ԙчी࡝ԗٗ؆ஓ
ޤ文ڰ Ԙчी࡝ԗٗ؆ஓ
㬕৩஢ Ԙчԗٗם؆

14:30-14:50 SunC5.4Online Accelerated Gradient Algorithm Based on Typi-cal Samples for Self-Organizing RBF Neural network
YanNi Su Beijing Institute OfPetrochemical TechnologyMiaoli Ma Beijing Institute OfPetrochemical TechnologyBin Wang Beijing Institute ofPetrochemical TechnologyZhaofeng Zhao Beijing Institute ofPetrochemical Technology
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2025/07/27 13:30 2 ࠡघࣶԶ
ѩԗݏӲ

主 席:࠼㦞Џ ٕ֚ૹԗٗם؆

13:30-13:50 SunC6.1
ׂйਘଠځԈہঌऋٛ分঑ࡣङू९Њऀځ
רࡓ ٕ֚ૹԗٗם؆
崩௏ ٕ֚ૹԗٗם؆
䑼ҽИ ٕ֚ૹԗٗם؆
㦞Џ࠼ ٕ֚ૹԗٗם؆

13:50-14:10 SunC6.2Multi-Objective Optimization Method for Optimal Ex-citation Parameters of Controllable Active SeismicSource
ӯࡲ அࢳॠ܉؆ஓ
ँՕ文 அࢳॠ܉؆ஓ
张ڠ அࢳॠ܉؆ஓ
张ެБ И֢ीם࡝؆
Ө⬡ 䂑㿄ם؆

14:10-14:30 SunC6.3Optimization Method for Hammer Impact Excitation ofControllable Active Seismic Source
ӯࡲ அࢳॠ܉؆ஓ
慟ؐ操 அࢳॠ܉؆ஓ
张ڠ அࢳॠ܉؆ஓ
张ެБ И֢ीם࡝؆
Ө⬡ 䂑㿄ם؆

14:30-14:50 SunC6.4
ׂй䖨䘅ך目߶ѩԗչ߂ѩବچஞॉࡣङޗыߑІ৓૨
Ӧઁڬ
张૝ ୁٖਡॱٗЏ঒ࣲ؆ஓ
崢ࡒ ୁٖਡॱٗЏ঒ࣲ؆ஓ
ࣦ㦞؋ ୁٖਡॱٗЏ঒ࣲ؆ஓ
操ސ ୁٖਡॱٗЏ঒ࣲ؆ஓ
张ல嚩 ୁٖਡॱٗЏ঒ࣲ؆ஓ

2025/07/27 13:30 3 ࠡ㈝㿄Զ
ӲݏӲЊՕழݏ୪ؠ

主 席:ક敘 И֢ीם࡝؆

13:30-13:50 SunC7.1
ৰਖ਼ۼ੧֘ݼעङଣݏۅܫӲ঩৏ગઋ
؀㿂ۨ И֢ीם࡝؆
张ެ啺 И֢ीם࡝؆
௰҄؋ И֢ीם࡝؆
ક敘 И֢ीם࡝؆

13:50-14:10 SunC7.2

Reliability Analysis of Nuclear Power Plant Reactor Pro-tection System Based on Bayesian Network
Kaiyue Ma Zhejiang Universitytong guan Zhejiang UniversityZhiyuan Zhang Zhejiang UniversityYinxiao Zhan Zhejiang Universityjun liang Zhejiang University

14:10-14:30 SunC7.3
ׂй߂ѩׂӕԚ୿ -ਘଠځԙ୆૨ڬङ Lamb ੭چ࢓ࡦ
Ҥࡣސ
愨ࡋҡ ௷௩ٗЏם؆
⩢࣭࣭ ௷௩ٗЏם؆
张⥗؋ ௷௩ٗЏם؆

2025/07/27 15:10 3 ࠡ୐㿄Զ
ٗЏ޴ਈݏӲЊ޴ਈӲଭ

主 席:ஐ㫟 䂑㿄ם؆

15:10-15:30 SunD1.1
ׂй DT-PPO঑ࡣङࠑߑਖଢ଍Ԉ؆ࡌઆࡣސ
஧ަߜ И֢䩳Џם؆
㬮ں操 И֢䩳Џם؆
幏㱣ؐ И֢䩳Џם؆
ுڶњ И֢䩳Џם؆

15:30-15:50 SunD1.2Research on Workpiece Recognition and Robot Grasp-ing Technology Based on Improved YOLOv8 and Binoc-ular Vision
Өؗ И֢ीם࡝؆
Өؗמ И֢ीם࡝؆
劏ѝ䫄 И֢ीם࡝؆
؆क़ࠍ றَஙӯक़ࠑߑॠ߄܉ஒҸ՛

15:50-16:10 SunD1.3Design of Adaptive Controller Based on BP Neural Net-work and Internal Model Control
㓘Ӝߥ ३؆ஓ1՚ࠡٗٗ׿Њऄࡈऄ؆םٖ࢓ 1B-415B
张࠳㿄 ؆םٖ࢓
Е⛮渗 ؆םٖ࢓
ஐӏ ؆םٖ࢓
ߟ௺⩺ ؆םٖ࢓
㬕ںщ ؆םٖ࢓

16:10-16:30 SunD1.4
ׂй৻ॹސ३ङৼՠՆځଋ३ࠥܧ૷ў
文ެߥ 䂑㿄ם؆
ःԢࢾ 䂑㿄ם؆
ஐ㫟 䂑㿄ם؆
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2025/07/27 15:10 2 ࠡ୸ЩԶ
ы঩৏ޗ઄Њં֘ߑ

主 席:௰ࣥࡊ ԧ㨟ם؆

15:10-15:30 SunD2.1Gait Recognition Method Based on Fusion of Gait Sil-houette and 2D Skeletal FeaturesBinghan Zhan Sichuan University of Scienceand EngineeringXiaogang wang Sichuan University of ScienceEngineeringKeyu Chen Sichuan University of ScienceEngineeringZhiwei Yin Sichuan University of ScienceEngineeringRenjie Zou SUSE
15:30-15:50 SunD2.2
ׂйݷ଒ YOLOv8nङॄॊם઺梂টؘ҆分ԁ঑ࡣ
஧ަߜ И֢䩳Џם؆
劏ۿ׿ И֢䩳Џם؆

15:50-16:10 SunD2.3A Non-intrusive Thermal Comfort Prediction Method In-tegrating RGB Images and Human Pose Keypoints
ѿ଍⛮ ԧ㨟ם؆
㦺ںୁ ԧ㨟ם؆
էެж ԧ㨟ם؆
஗ؐѭ ԧ㨟ם؆
௰ࣥࡊ ԧ㨟ם؆
劏Ⱗ文 ԧ㨟ם؆

16:10-16:30 SunD2.4
ׂй Transformerङӓٴঞ৞஘ֺࠥࡹࠒ
张৓ ؆םԢࢎ
楕ࡊ恁 ؆םԢࢎ
䑼޴Ԣ ؆םԢࢎ
ՙ㨝 ؆םԢࢎ

2025/07/27 15:10 2 Զסߌࠡ
ЊӐঌލ澝ઞࡹࠒஞݻ 4
主 席:㑻操 ԢБࣲٗם؆

15:10-15:30 SunD3.1A Novel Diffusion Generation Model for Chip Edge De-tection
௰Ⱗټ Иԧם؆
ૌڏӋ Иԧם؆
ஐਚ੓ Иԧם؆

15:30-15:50 SunD3.2

Multi-Source Domain Transfer Learning with FeatureFusion for Fault Diagnosis
Haoze Li University of Science andTechnology BeijingJiahao Wang University of Science andTechnology BeijingLinlin Li University of Science andtechnoloty BeijingXin Peng East china university ofscience and technologyMaiying Zhong Shandong University ofScience and Technology

15:50-16:10 SunD3.3A Bearing Fault Diagnosis Algorithm IncorporatingTime-Frequency Analysis and Sparse Swin Transformer
Zihan Xu Beijing University of ChemicalTechnologyJinhao Ge Beijing University of ChemicalTechnologyHaoqian Wang Beijing University of ChemicalTechnologySheng Gao Beijing University of ChemicalTechnologyXin Ma Beijing university of chemicaltechnologyYouqing Wang -Rui Fan Zhongdian Herui TechnologyCo.ͫLtd

16:10-16:30 SunD3.4Few-shot Learning Photovoltaic Fault Diagnosis Basedon PCA-TirTCNYanbo Jian Lanzhou University ofTechnologyAimin An Institute of ElectricalEngineering and InformationEngineering, LanzhouUniversity of Technology

2025/07/27 15:10 2 ࠡ渇֔Զ
ଋ३݇ރ分ߤЊࠥڏ

主 席:௛⩧朣 㿄ԧם؆

15:10-15:30 SunD4.1
ׂйԈ֣ہԲ॥ৠৌङԡडष૷ࡹ୏ࡣސࠥڏ
㬹ډ啻 㿄ԧם؆
՗㨄Б 㿄ԧם؆
௛⩧朣 㿄ԧם؆
䑼ѭ◒ 㿄ԧ࣒؆ם৻ৠٗ३؆ஓ

15:30-15:50 SunD4.2
ࡣސګઅࣿфऽજ壝ՠ੮ંך਩⢙୐ଋ३߄
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愍▲Ӛ Иԧם؆
ஆަԢ Иԧם؆
㬮⥭Ӫ Иԧם؆
㬕঱ࡌ Иԧם؆
ㄋו Иԧם؆

15:50-16:10 SunD4.3Adaptive Causal Inference Spatio-Temporal Graph Con-volutional Networks for Correlation Modeling in Dis-junction ProcessesChenhao Ren Beijing University ofTechnologyHonggui Han Beijing University ofTechnologyFangyu Li Beijing University ofTechnologyZheng Liu Beijing University ofTechnology
2025/07/27 15:10 2 ࠡखкԶ
ऀځՃࡣЮ঑؆֘ߑ 4
主 席:❄஧ற 㿄ԧם؆

15:10-15:30 SunD5.1A Hybrid Model for Few-Shot Attribute Extraction UsingPrototypical Networks and k-Nearest NeighborsTaiyu zhang Jiangnan UniversityYuqing NI Jiangnan UniversityZiyang Guo Hong Kong University ofScience and Technology
15:30-15:50 SunD5.2An Edge Detection Algorithm of the Improved CannyOperatorbowen zhang Sichuan University of LightIndustrial TechnologyShiyong Yang Sichuan University of ScienceEngineeringChunlan Luo Yibin Collegehongping pu University of ElectronicScience and Technology ofChina
15:50-16:10 SunD5.3Improving NOX Emission Prediction in SCR Systems vi-a Continual Learning under Dynamic Operating Condi-tionsPeng Chen China University of PetroleumXu Baochang College of Information Scienceand Engineering, ChinaUniversity of Petroleum,BeijingWei He China National PetroleumCorporationHongtao Hu China University of Petroleum

16:10-16:30 SunD5.4Uncertainty-Aware Soft Sensor with Dual-Branch Mod-eling ArchitectureYongjing Wang Zhejiang UniversityBocun He Zhejiang UniversityXinmin Zhang Zhejiang UniversityZhihuan Song Zhejiang UniversityZhijiang Shao Zhejiang University
2025/07/27 15:10 2 ࠡघࣶԶ
信息ࣲ࣒঩৏

主 席:ࣦ䐌ୖ ؆םԢࢎ

15:10-15:30 SunD6.1Analysis and Simulation for Multiple Resonant-PointPhenomena in Complicated Power Transfer System
慟㷌ⶔ ؆םԢࢎ
䑼޴Ԣ ؆םԢࢎ
ࣦ䐌ୖ ؆םԢࢎ
凖ߜ ؆םԢࢎ

15:30-15:50 SunD6.2A High-Precision Reference Source Design With Expo-nential Curvature Compensation
欝ҫ঱ ٕ֚ૹԗٗם؆
Ѿٵ ԢИӌЏם؆
ৢչٵ ऄ׿ॠם܉؆

15:50-16:10 SunD6.3Recursive State Estimation With Self-Energized Relays:Integrating Parameter Design for Simultaneous Infor-mation and Wireless Power TransferJiahao Song Tsinghua UniversityZidong Wang Brunel University LondonXiao He Tsinghua University
16:10-16:30 SunD6.4Event-triggered Prescribed Performance Model-freeAdaptive Sliding-mode Control for Robot Arm with DataDropoutsChangxiao Ma Jiangnan universityHuarong Zhao Jiangnan UniversityDezhi Xu Southeast UniversityZhengdao Zhang Jiangnan UniversityLi Peng Jiangnan University

2025/07/27 15:10 3 ࠡ㈝㿄Զ
ыٗ޴ਈЊ޴ਈ֘ߑы

主 席:劏Ⱗ文 ԧ㨟ם؆

15:10-15:30 SunD7.1
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Microrobot Actuation Modeling by Angle Constraintsand Infinity-Norm Current Optimization
Yanbo Hua Jiangnan UniversityHaiying Wan Jiangnan universityXiaoli Luan Jiangnan University, ChinaFei Liu Jiangnan University, China

15:30-15:50 SunD7.2

Dynamic Modeling and Focus Control of a Piezo-Actuated Liquid Tunable Lens
渇׍࠼ БԘם؆

15:50-16:10 SunD7.3
ׂйড࢝Խࣲङѐऄۅڟѽ௜Ԉ֘ߑыऴࣱ
й恟 БԘם؆
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ӲЊѩԗݏЏଋ३ٗߒז 1
:୿ޞ 2025/07/26 15:20 主 席: ஧ަߜ И֢䩳Џם؆

:ࢵ֪ 2 ࠡ୸ЩԶ
15:20-15:40 SatA1.1
Two-point coupled control of residual chlorineduring tap water disinfection in response tosudden contamination

(؆םИ֢֪ૅ)张ி,䑼Ⱗ઼,רӺ؍,о㈁ߜ
This paper addresses the control challenges asso-ciated with sudden ammonia nitrogen contaminationin raw water by designing a two-point coupled controlmethod for residual chlorine in the drinking water disin-fection process. This method effectively controls resid-ual chlorine concentrations by leveraging the distinctmechanistic characteristics of the pre-chlorination andmid-chlorination stages. During the pre-chlorinationcontrol stage, considering the complexity and nonlin-ear characteristics of residual chlorine consumptioncaused by raw water quality pollution, this paper de-signs a pre-chlorination self-disturbance controller thatintegrates a nominal model with time-delay input. Thisis combined with a raw water quality state classifica-tion expert system, a feedforward controller based onthe nominal model of residual chlorine changes dur-ing pre-chlorination under raw water quality pollutionconditions, and an extended state observer with time-delay input. The water quality state classification ex-pert system is used to identify the raw water quali-ty state, the feedforward controller is used for com-pensation dosing, and the expanded state observerwith time-delay input is used to estimate disturbancescaused by sudden pollution, enabling dynamic adjust-ment of sodium hypochlorite dosing control parame-ters to quickly and accurately respond to the impactof sudden raw water quality pollution. During the in-termediate chlorination control stage, to achieve sup-plementary disinfection for the pre-chlorination stageand ensure the stability of residual chlorine concen-tration in the clear water tank, this paper designs afeedforward dynamic compensation-adaptive PID inter-mediate chlorination feedback controller. By combin-ing feedforward information from the pre-chlorinationstage with residual chlorine feedback information fromthe intermediate chlorination stage, coupled control isemployed to suppress the impact of sudden water qual-ity pollution.

15:40-16:00 SatA1.2
ׂйՅিۅ௄ݏࡹӲङ PID ؔޅރӲ֘Հݏ

ક敘,㬮䎬⬡,㬮Ӻ,ࠍ㯈(И֢ीם࡝؆)
PID ӲИԩ݇व重要ѹ৥ͫݏӲ֘֨࣫їٗЏଋ३ݏ

ҿݏӲսૅՈӐй PID Հރ澞ߎ文ݕӟд▲य़ׂйՅি
૿ךҵ૿ךљؘ࣫ԥ૿ҵԥ૿ӟ঩৏չࡣސӲݏࡹ௄ۅ

ӟ঩৏ PID Պ୏঩৏ךйԥՊ୏չׂͫؔޅރӲ֘Հݏ
୻࣪ PID Նہॱ୿ֺࠥͫପଋࣙہࣙۅӲ঩৏ङՅিݏ
௘௄ݏࡹӲͧSFPCͨঌऋͫљ՟֛૨ PIDݏӲ֘ङ҆ࡁ澝
॥分澝ڳ分঩ރОݱ঺Պ୏ͫљֿޞ࠼߮ߛߌӄङ௄ࡹ
Ҟٛش߂О目߶ӡ࢞ͫރԈѩԗࡌઆ՟֛૨ PID Ӳ֘ݏ
ङ҆ࡁ澝॥分澝ڳ分Հރ澞߂եͫӯऀ Matlab૷ўѢऱ
ДЗؘ҆੮ޢથީࡣސ▲य़ઋ঑এԥ澝૦૭ۅਈױ澝ન
澞ࡣސؔޅङشૻٛ

16:00-16:20 SatA1.3
ׂйब׍ثञஈչѩү঴ङଋ३঩৏ݱ作ѩԗ

Ӭ文測,剋⥭䅶,ક敘(И֢ीם࡝؆)
ؘஎԗٗଋ३஡љڏॹতेङރ؆ֺࠥͫ୊ऀࡌઆ

作ѩԗ୼ொͫՑਈࣲ论Їґݱࣲהߛࡣސѩԗ୼ொङ߂
ચ৆ۅࡺਈङ߂ѩͫѩԗৈߧՕਈЊؘஎەӑЉबঅЌ
஡љؘ࣫澞࣫֫ݱ作ыմ଒੧ݱ作ѩԗڪڪҋ重йԗٗ
ଋ३Ȕ޾ѩȕ৲ளȔ߂ѩȕͫ Ќ▲ਢՑ஬݇߿Ҽ୰঳ߘલ
文ߎ澞ࢵ作ݱ作Պ୏ͫԯՕेؔӟૻОѩԗङݱٴਲ਼ޅ
ׂйث঳ߘՊ୏ङґݱرͫܔ作Պ୏Ӧ分ѩү঴ͫךر
Պ୏ଋ३঩৏ѩԗ୼ொ૴ՊۨךЗ҉ࠩ଒੧ङԥՊ୏લ
ਭଋ३ͫٷљК৻Նځ୑О҆௠ચдથѩԗࡣސङݼ߄
बࡣސѩԗ୼ொङ߂આࡌॐͫЊѮ৏ङުߧ澞ू९ৈۅ
ਈͫѸЉ҉૓঩৏তۅࡺ䕔৆ࣕڳऋࣀ੝ࡣސ文ߎͫࡁ
ेङރ؆ֺࠥͫЌѩԗଋ३फ઀ޢдͫ՟Պ୏ङՊԗە
ӑչՊԗ૟ԎޱࢎՕ੿ͫӀڠ޾߄ङݱ作ۅ澞

16:20-16:40 SatA1.4
ׂйࣙہॱ୿ֺࠥङݏઁٯӲ֛૨୆ࡣސث

张ެ啺,ސԌਠ,ક敘(И֢ीם࡝؆)
ׂйিہࣙۅॱ୿ֺࠥͫ୓࠿ثЗࣙہЊ૿ҵ૿ӟ

Ф୿ङҼ৻ͫݕӟд▲य़ׂйӄୂࣙہॱ୿ֺࠥङݏӲ
֛૨୆ࡣސث澞ପଋࣙہՊ୏ߛ分૿ߤҵ૿ӟФ୿ङҼ
ӟ૿ثہाஈչࣙۅݏङՕہࣙث澞ं૿ҵچ३ڞڠ৻
ङՕ઀ۅाஈ૿حݐҵ૿ثӟङब׍ثञஈͫेؔ૿ҵ
૿ӟङݏӲ֛૨୆ךؘ࣫ͫثՊ୏ઁٯ PID Ӳ঩৏ৈݏ
ગઋ澞ߣ

16:40-17:00 SatA1.5
Ӳݏଢѩԗكବࣤ分ךГԕ֫ްЈ䭎䩳ଋ३݇ރ

Ѡ渗㨄,їѭ,张䃳ࣶ,ަߜ஧(И֢䩳Џם؆)
䭎䩳ଋ३ङ଍੧ѩԗݏӲପٯ୊ऀׂॅ֛૨ݏӲك

չ଍੧ݏӲكՅكৈߣ,ंйੴثݏ઻ङࣔۅ澝՟ࡹࠒ੸
৥୊߽յߊङЉգ,حਚك঴Ф୿љՃݏӲ֛૨ӄୂޯଲ
.ବࣤ୼ொך؂֨ գޞ, ଍੧ݏӲߒזࣲߑك஡љऀރ؆
ֺࠥ଒੧ݔଚͫЌৠৌ࣪׋ЈՕਈ؂֨Ն௘信息Гԕ࣫
઻. ,י࠴ Ѯ৏ࡣސИۅਈܶ߶ߓ重Հރ▲ਢंыٗડ୪
ગؔ, ગ৥ЉڢѫЕ重ڧրݏӲۅਈ. ୓ثЇଚךବࣤЊ
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,Ӳ୼ொݏ䭎䩳ଋ३଍੧ѩԗߒז؂ङٷГԕ݇ރ 文ߎ
ސӲݏବࣤГԕଢѩԗךԗ؆Юङڠӟ▲य़ׂйଢէݕ
.ࡣ થࡣސӯऀݕԟߐ܉આӐޞ୿چؾЉ▲ਚङ୼ொ, ֨
՗ގإ௄ѳ֘ثГԕ݇ރ଒੧௄ࡹङׂॅЇ,୊ऀ▲य़ׂ
йଢէڠԗ؆Юङ݇ރ௜ԈѩԗݏӲࡣސ,ђ䭎䩳ଋ३ङ
଒৲҉݇重,ރ重Հߓ߶ਈܶۅߣИ؆Ю重݇ރॐ଍੧ࢦ
չٗЏߤઆׂॅ֛૨ગؔқ.ࣲ论分ࡌਈܶ߶ѩԗۅङߣ
.ۅݼ߄ङࡣސݕ௠ચд۱ऀځ
17:00-17:20 SatA1.6
ׂйՅৠৌૼԉ֣ࣙہ重ߣ DDPG ঑ࡣङІबੑࢽڔࢽ

ԃ㾒ԗ䎊ѩԗݏӲঌऋ
㬮؁ם,Ө׿௺(Ԙчԗٗם؆)

ԃ㾒ԗ䎊ͧRegenerativeࢽڔࢽੑ Thermal Oxidiz-er, RTOͨީ▲य़ऀٯйٗЏࣲ࡞ࡈڅߑ߄ङ੸৥ͫਈ
Volatile࣒ͧԗՠߑ߄ۅՇܼر㾒ԗ࢓ପଋ௤ל OrganicCompounds, VOCsͨ૴ԗО؞ޗङи㾒ԗ䬛չࡊ澞ІबRTO ঩৏ৈ૿ͫߒזߣҵ૿ӟՊ୏௤چ凥ՠͫѮ৏ݏӲ
ۅӲݏՊԗͫ஡љࣲؘ࣫۝ङہҿԈثځݼ߄஡љࡣސ
ਈ澞୓ث଑▲୼ொͫߎ文ݕӟд▲य़ׂйՅৠৌૼԉࣙ
ߣ重֣ہ DDPG(Deep Deterministic Policy Gradient)঑
ପଋࡣސӲѩԗঌऋ澞થݏԃ㾒ԗ䎊ࢽڔࢽङІबੑࡣ
ДЗࣞॹङ॔৆ৠৌ分Ӱ؆Ю主ݏӲ目߶ЊૼԉݏӲ目
߶ͫգׂޞй֣ৈثߣ঩৏ࣙہ଒੧重ࣔہࣙڠ׍ͫߣ
଒եङݷङ੮ଇਈԃ澞ګ DDPG ঑ࡣՕ֨କ৒Ԉ作ॱ୿
ӄؘ࣫ஂث୹چڐङ޴ਈલͫޅতӕ૦૭ޞؘٷલݏ R-TOҼ୰ࣙہ୏澞ؘ௠ৈߧ੮ͫޢથࡣސЉюਈל६ؘؔ
ݕ৴ͫުੋࢃ࡝ࣆ஑Ѻд঩৏ݼ߄Ӳ目߶ͫଐݏچ࢓࣫
ԟдਈ࢛ӯऀࣤݼ澞

17:20-17:40 SatA1.7
Multi-Physics Coupled Energy ConsumptionModeling for Direct Seawater ElectrolysisHydrogen Production process

й؍,ډӺר,㬮ਆӋ,㬮Нஆ(И֢֪ૅם؆)
Direct seawater electrolysis represents a promis-ing route for green hydrogen production, effectively al-leviating the freshwater resource constraints inheren-t to conventional water electrolysis. However, its in-dustrial adoption is challenged by the complex compo-sition of seawater, tightly coupled multi-physics phe-nomena, and high energy consumption under dynamicoperating conditions. To address the excessive energydemand in the direct seawater electrolysis process, thispaper presents a multi-physics-coupled mathematicalmodel for DC energy consumption that systematically

elucidates the key mechanisms of energy loss and en-ables energy-efficient operation and system optimiza-tion. First, by incorporating corrections for Faradaic ef-ficiency, thermal balance, and gas recovery rate, ananalytical expression for specific DC energy consump-tion is derived. Next, a two-dimensional seawater elec-trolyzer model is implemented in COMSOL Multiphysic-s, coupling electrochemical reactions, electric field dis-tribution, gasliquid two-phase flow, ion transport, andheat transfer to achieve integrated electro-thermal-chemical-fluid simulation. Using this model, the effectsof operating temperature, system pressure, and elec-trolyte concentration on the cell voltage are investigat-ed. The results provide practical guidance for adjustingelectrolyzer operating conditions, reducing energy con-sumption, and enhancing the viability of direct seawa-ter electrolysis for hydrogen production.
17:40-18:00 SatA1.8
Design of Single-Phase Power Inverter SystemBased on Model-Free Adaptive Control

Е⛮渗,张࠳㿄,ஐӏ,⩹௺ߟ,㬕ںщ(םٖ࢓؆)
Inverters, which convert direct current (DC) to al-ternating current (AC), are widely used in new energysystems such as photovoltaic and wind power genera-tion. Traditional control methods rely on precise systemmodels. However, the nonlinearity of the system, pa-rameter uncertainties, and external disturbances makeit difficult for these methods to achieve ideal perfor-mance in practical applications. To address this chal-lenge, this paper proposes a control strategy for single-phase power inverters based on model free adaptivecontrol (MFAC) combined with dynamic data reconcili-ation (DDR) filtering technology. The proposed methodestimates system parameters in real time using input-output data, thereby avoiding the complexity of tradi-tional modeling and effectively handling the system’snonlinearity and uncertainties. Moreover, the integra-tion of DDR filters effectively suppresses measurementnoise, enhancing the system’s dynamic response andstability. Simulation results demonstrate the superiori-ty of this control method under various noise interfer-ences. The findings show that the MFAC-based con-trol strategy significantly improves the control accura-cy and stability of the inverter system. This study pro-vides a new approach for the efficient control of powerinverters and offers theoretical support for the controldesign of complex inverter systems.
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ӲЊѩԗݏЏଋ३ٗߒז 2
:୿ޞ 2025/07/26 15:20 主 席: ࡇ࣊؍ Һࣲٖٗם؆

:ࢵ֪ 2 Զסߌࠡ
15:20-15:40 SatA2.1
An Extended Data-Driven Quality OptimizationMethod for Injection Molding Based on LargeLanguage ModelsHaiPeng Zou ,Yuxuan Xie ,Xiaoyu Li ,Ke Yao ,XiangsongKong(Xiamen University of Technology)

Injection molding remains the most widely usedpolymer processing method in modern manufactur-ing. The quality of injection-molded products is in-fluenced by the complex interplay of multiple param-eters, encompassing both process settings and con-trol settings, making the optimization of quality con-trol performance a critical challenge. The quality con-trol process in injection molding can be conceptual-ized as an iterative search procedure for optimal pro-cess parameter settings. Conventional quality con-trol approaches predominantly rely on quality feed-back data derived from either process models or real-world manufacturing operations during these itera-tive cycles. However, substantial repositories of text-based engineering expertise and operational rules inthe injectionmolding quality control domain remain un-derutilized. The failure to effectively leverage thesedomain-specific knowledge poses a significant con-straint on advancing the efficiency of quality controlmethodologies. To address this challenge, an Extend-ed data-driven optimization framework based on largelanguage model (LLM-EDO), which systematically in-tegrates textual expertise, process models, and op-erational data holistically, is proposed. Leveragingadvances in artificial intelligence (particularly largelanguage model architectures) and data-driven opti-mization, this methodology synthesizes multi-source,heterogeneous, and multimodal manufacturing da-ta. The framework incorporates an offline-onlinedual-channel data collaboration architecture and afeature-alignment-driven text-numeric cross-modal fu-sion mechanism, enabling knowledge extraction frommulti-source heterogeneous data streams, optimiza-tion decision-making, and dynamic adaptation to com-plex production environments. This method is validat-ed through comparative experiments to demonstrateits effectiveness.
15:40-16:00 SatA2.2
Dynamic Modeling of Arsenic Removal Processin Copper Electrolyte Purification Based onElectrodeposition Decontamination TechnologyYixiao Ding ,Aimin An(Pengjiaping Campus of Lanzhou University ofTechnology)

Copper electrolyte purification is a key step in thewet metallurgy process to produce high-purity cathodecopper. Among them, the electrodeposition desulfur-ization process, due to its high efficiency and low pollu-tion characteristics, has become the mainstream tech-nology for the removal of arsenic. This paper focuseson the complex characteristics of the dynamic couplingbetween copper and arsenic ions in the electrodepo-sition desulfurization process. Based on the continu-ous stirred tank reactor (CSTR) model, a nonlinear dy-namic mechanism model was constructed, taking intoaccount the combined influence of electrochemical re-action kinetics, thermodynamic equilibrium, and pro-cess parameters (such as current density, flow rate,copper-arsenic concentration ratio). The model param-eters were optimized using the sequential quadraticprogramming (SQP) algorithm, achieving precise pre-dictions of ion concentrations and temperatures in thereactor (copper ion concentration prediction R = 0.983,arsenate R = 0.944). The simulation results show thatthe dynamic regulation of copper ion concentration andcurrent density in the electro-deposition desulfuriza-tion process is the core factor for improving arsenicremoval efficiency, and the stepped flow distributioncan effectively inhibit the generation of arsenic hydridegas. This research provides theoretical basis and dy-namic control strategies for the industrial optimizationof the electro-deposition desulfurization process, im-proving the quality of cathode copper and productionsafety.
16:00-16:20 SatA2.3

Multivariable Model Predictive Control ofWastewater Treatment Process Based on EKFTao Chang ,Aimin An(Lanzhou University of Technology)
In order to improve the operating performance ofurban sewage treatment plants, optimize the effluen-t quality and improve the operating costs. This pa-per proposes a multivariable model predictive controlmethod for sewage treatment process based on ex-tended Kalman filter (EKF). First of all, since the sewagetreatment process is an extremely complex, uncertain,nonlinear and strongly coupled system, it is very diffi-cult to design a control system using its process mod-el. Therefore, based on the analysis of the sewagetreatment process model, a simplifiedmodel of the bio-chemical reaction process of sewage treatment is es-tablished; secondly, a multivariable model predictivecontrol method for sewage treatment process basedon EKF is designed using the simplified model. Thetracking performance of dissolved oxygen concentra-tion and nitrate nitrogen concentration is maintained
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by adjusting the two key variables oxygen transfer co-efficient and internal recirculation flow in the sewagetreatment plant; finally, the proposed method is veri-fied in the benchmark simulation model 1 (BSM1). Thesimulation results show that the method can achievethe control requirements, improve the effluent qualityand reduce the operating energy consumption.
16:20-16:40 SatA2.4Distributed Model Predictive Control for BOGTreatment System in LNG Receiving Terminal

Ө޴Р,㬮صଓ,ୁ㼼,௰䗮(Їࢁсପם؆)Liquefied Natural Gas (LNG) inevitably generatesBoil Off Gas (BOG) during transportation and storage,necessitating rational recovery and utilization. Tradi-tional BOG treatment processes suffer from high en-ergy consumption and energy waste, especially underlow export conditions. We take a domestic LNG receiv-ing terminal as the research object and propose a Dis-tributed Model Predictive Control (DMPC) for the recon-densation process in BOG treatment. The approachensures the safe operation of storage tanks, recon-denser, and high-pressure pumps, optimizes compres-sor operation, reduces compressor load switching fre-quency and energy consumption, and increases BOGrecovery in the recondensation process under low ex-port conditions by elevating recondenser pressure toprovide a temperature rise margin for LNG at the high-pressure pump inlet, thereby enhancing the terminal’soperational benefits. The proposed DMPC algorithmdecomposes the BOG compressor and recondenser in-to two subsystems for independent control: Subsys-tem Controller 1 considers the impact of compressorload on storage tank pressure and LNG temperature atthe high-pressure pump inlet. By incorporating a com-pressor energy consumption term into the loss functionand using a modified compressor load sequence gen-eration strategy to accelerate integer programmingproblem solving, it optimizes BOG compressor loads.Subsystem Controller 2 controls recondenser pressureand liquid level by adjusting spray flow rate and liq-uid level valve opening. It introduces time-varying con-straints to calculate the time-varying lower limit of re-condenser pressure based on LNG temperature at thehigh-pressure pump inlet, ensuring the LNG pressureexceeds the saturation vapor pressure. The DMPC algo-rithm is validated on the K-Spice digital twin platform.Results show that the method maintains stable opera-tion of storage tanks and recondensers, optimizes com-pressor performance, and significantly increases BOGprocessing capacity in the recondensation process un-der low export conditions, bringing greater economicbenefits to the receiving terminal.
16:40-17:00 SatA2.5Intelligent Learning-Based DistributedPredictive Operational Optimization Control forRotary Kiln of Calcination

ୁ㼼,؃㌿,ߥߜЩ,㬮صଓ

(Їࢁсପם؆)
֛૴䳐作Оୖ୞⢙୐੧ЏИऀй䐐ࣿࢻфۅࡴीࢱ澝

ૹࢻगкीঈҼ୰⢙୐ૼމङڶ߾ગͫוҿٗਫݼਈफ
љՃ૴چষӔࡊ澝ୖࣤݼଋ३Иङ਍䭝਍䫚ୖࢶրڧݎ
䎊ۅਈͫ୓֛ث૴䳐䐐ࢻ଑ଋ३ИԽૅމ୏ࡦԈ引૜ङ
ٗӑՊԗ澝фսङૅ୏ܶ߶ࡦԈ澝љՃ௤િਾ଍੧фࣿ
ङࣔٗ࠺ӑङଠۅځ୼ொͫݕӟׂй؆Юङѩԗ澝分٢
ݏਈѩԗ޴ӲӐঌङҶଋ३ݏӲՃׂйऽજङݏࡹ௄ڔ
ӲݕٷͫࠄސӟગઋबځӀۅ߄ਈґચङ঑ͫࡣ଒੧д
Ѣऱ分ߤ澞۱ݕӟङऀځࡣސй۩֢߮ୖԴङ䐐ࢻଋ३ͫ
௠ચдથࡣސङݏӲѩԗۅਈչਭਈ澝ґ׍фङۅݼ߄澞

17:00-17:20 SatA2.6
ׂй࢏଒঑ࡣङٗߒזЏଋ३ளӝ௩ࠕѩԗࡣސ

张࡫ی,婔੅,张⥭,㬮ѫӋ,ࣦӋ(И֢䩳Џם؆)
Џଋ३ٗߒזثѩԗީܶ֨வࠕЏଋ३ङ௩ٗߒז

ИङЉेؔۅ澝܃ٴչֺࠥЉতेͫޞۅљ଍䶠؆澝ݏ
Ӳ论ঈОׂॅׂͫй௩ۅࠕ分ߤ澝ރ؆ઁӦঈͫࡣސӯ
Њ৆ۅґ঩৏ङ६ؔेͫߐ܉Юঈ؆֘ߑ澝ߤ分݇ރऀ
ͫͨۅளӝͧۅߒז૯ङߎ澞ंйથ୼ொۅࡺ Ѯ৏ڱ҅
௩ࠕѩԗࡣސЉਈڱӱਧױङѩԗͫߧݼ଒੧ٗߒזЏ
ଋ३ளӝ௩ࠕѩԗङू९Ӏ߄重要ङࣲ论۞УЊؘஎџ
қ澞߂ѩԗࣲ论Иङ࢏଒঑ީࡣ▲ঝପଋଦߛޏ޾࠵ଯ
଎߂ѩઆङ঑ͫࡣପଋଙїङڔސଦݷ࠵଒આͫਈ߄ל
ٗߒזЈ׋Љेؔ࣪ث文୓ߎѩԗ୼ொ澞ࠥઁםࣲהݼ
Џଋ३ङ௩ࠕѩԗ୼ொׂͫй࢏଒঑ݕࡣӟ▲य़ளӝ௩
Џଋ३ٗߒזثۅઆӐளӝݼ߄ਈࡣސથͫࡣސѩԗࠕ
௩ࠕѩԗߛ٫ङڧրͫ֨ݕ௤ࣤݼݿݶङգޞґચ঩৏
ङҶ߂قѩۅ澞Ӏѽ৲ઈͫ۩ћऀՊ分ાՙގৠৌזث
ѩԗֺࠥͫ֨଒੧ߘ঳ޗӊОݷѩԗֺࠥرރৈՠBarrierӡٷӱѩԗїֺࣲࠥͫڱͫߤ分ڡЏଋ३଒੧֛ٗߒ
௩ثࠕҢ分ߤեͫٝ݇߿ऽङӝӡރѩԗৈߧՃबځ঑
ளߘ঳ޗثўߚݿݶۅѩ߂йׂͫࡣ଒঑࢏ङޏଭߣࡣ
ӝѩԗ୼ொ଒੧ۅݿݶ分߂ͫߤեପଋރқ঑҆Ճ֨䑘
䀲ࡿଣଋ३И଒੧ؘ௠ͫ௠ચд۩ћݕӟࡣސङۅݼ߄
չѩ૞ۅ澞

17:20-17:40 SatA2.7
ׂй Q ؆Юङޞڍ঩৏߂ֺࠥޗѩ૦૭ݏӲ

曔,Jialuڶࣦ Fan ,㏎文䪋(БԘם؆)
֨࣫їٗЏݏӲ঩৏Иͫ૿ҵ࣫ޞڍ઻؂֨ࡤٺй

ؘஎङ信՚Ѯ૿澝ۼ੧֘րځՃৠৌݏӲ঩৏ИͫЕ重
૓й঩৏Ԉ҉ࡣސӲݏѩ߂澞Ѯ৏ङۅր঩৏ङ६ؔڧ
ԃ؆ֺࠥͫѸ۪֨ߒזЉेؔ࣪׋Иͫڮڪڪ஡۪ЉՕ
ਈੂڱতेֺࠥ澞֜ײͫ࠴Ѿ֨ߌऽ঩৏ֺࠥङӹݕЈ
؆ԗڠӲࣲ论ЊݏӲͫۨОݏѩ૦૭߂঩৏ङޞڍؘ࣫
ЮсՂ௅ֿङ▲ЗҼ୰ܸ۫澞଑▲୼ொङઆӐЉюӀ߄
重要ङࣲ论џқͫЭОٗЏଋ३ݏӲ澝޴ਈӲଭঈ௅ֿ
ӑە㣜澞˚ͫԯ֨Љ҉૓঩৏Ԉԃ؆信息ङݵߐ܉д҈ݕ
Јͫପଋ݇ރ௜Ԉࡌڔސઆ߂ѩݏӲঌऋ澞ׂйڠԗ؆
Юߎͫ߫ࠃ文ݕӟдДय़ֺࠥޗ Q ؆ЮݏӲ঑ͫࡣ分Ӱ
Оգঌऋͧon-policyͨչڑঌऋͧoff-policyͨࡣސ澞௙
үͫО੭Ҥ૿ҵثޞڍ঩৏६ؔۅङڧրͫ引ҵ Smith
௄ͫ֘ࡹପଋԷ՗ࡹ୏ہࣙߛߌث݇ރ଒੧ѳઋ澞֨࠴
ׂॅЇͫݕӟ on-policy Q ؆Ю঑ڏߣͫࡣ Bellman ސ
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३Њ Hamiltonӡͫރӯऀঌऋଙї֨ю҅ऀ૿ҵ૿ӟރ
݇ङߚўЈ؆Ю߂ѩݏӲঌऋ澞଒▲࠵୓ث on-policyސ
ӟoff-policyݕͫࡌўङ要ߚԋͧPEͨࢬСܴثג֙ࡹݍՉஒйࡣ Q ؆Ю঑ͫࡣପଋૼԉՊ୏ߣଭঈџ Bellman
ރ୊ऀ֮ࡣҞѳઋ澞Дय़঑ޗЈؘ࣫܃ٴג३ͫ֨֙ސ
ࡣ঑ֺࠥޗЮ澞˚ͫДय़؆ރиЫؘ࣫Հش߂Њࣲה܅݇
Њ૦૭ۅݿݶङױ঩৏И֮੮࣫ӟਧޞڍ߄չޞڍޗ֨
ҿީػਈͫۅ off-policy঑֨ࡣЉգ֙גঝֺЈґܴд޾
Ѻङનٛਸރ澞ؘ௠ৈߧ੮ݕ۱ͫޢ঑ࡣਈݼ߄ଯ଎ࣲ
论߂ѩઆͫЌ֨ீޗ঩৏ࣙہ信息ङӹݕЈґܴ६ؔݏ
Ӳۅਈ澞बࡁѮ৏ׂйֺࠥङݏӲߎͫࡣސ文ݏֺࠥޗ
Ӳ޾ࡣސӀ௩ػͫۅࠕҿ֨ͫޞ؂֨ג֙ࡹݍoff-policy
঑࣫يࡣӟࡁ on-policy ԗਈԃ澞ࡤЊۅѩङ؆Ю६ؔ޾
଑Њ࣫߄ङूރך९૿ࣲהߌҵޞڍ୼ொ۪ث঩৏ֺࠥ
҉૓३ૻچ௤ङقஒࡁثۨڥۅ澞˚ͫߎ文ݕӟङДय़
ׂй Q ؆Юङ߂ֺࠥޗѩ૦૭ݏӲ֪ݼ߄ͫࡣސઆӐд
Ӏ૿߄ҵޞڍ঩৏ङ߂ѩݏӲ֘ગઋ୼ொͫО݇ރ௜Ԉ
ݵࡣސдࣲ论Њ҈ݕऀځஎٗЏ֫ްИङؘ֨ࡣސӲݏ
ܴ澞ҿИͫoff-policy঑ࡣՕ֨ߌऽ঩৏ৈߣչג֙ࡹݍ
ङࡤٺॐӟيӲঌऋͫݏҞङޗ६ؔ澝ڱўЈੂߚԈ܃
ځ঩৏澝ਘଠޞڍ֨ࡣԗ؆Ю঑ڠԃ澞થू९Оࢪऀؘ
文ߎͫ˚૨澞ۃޏд҈ݕऀځਈӲଭ঩৏Иङ޴ӲЊݏ
ङ主要ू९ۨߧԕܬ͹1) ୓૿ثҵޞڍ୼ொͫݕӟдৈ
ՠ Smith௄֘ࡹङڠֺࠥޗԗ؆ЮݏӲ߫ࠃͺ2)ڏߣдon-policy Q ؆Ю঑ͫࡣથࡣސৰਖ਼д૿ҵޞڍ୼ொͫՑ
Ӳঌऋ৲Љ஬要঩৏ֺࠥ信息ͫգݏЮ؆݇ރࡹؘऀ҅
(ͺ3ޢચࠀङЕۅݿݶչۅোӟд६ؔޞ ӫݕ֪ۅޏӟ
д off-policy Q ؆Ю঑ऀࡣйӀ૿߄ҵޞڍ঩৏ङ߂ѩ
૦૭ݏӲͫથࡣސЉюЉ஬要঩৏ֺࠥͫЌЉՉ֙ࡹݍ
ݿݶࡣސোӟдથٷӲঌऋͫݏҞޗրЭՕઋ঑ڧङג
澞ޢચࠀङЕۅ

17:40-18:00 SatA2.8
૨ڬ঳ߘளিۅӤ݅঩৏ङࢌՠ޴ਈԈہѩԗࡣސ

㬮ࠪ,і⛮,㮴מ⚉(БԘם؆)

For the optimal control problem of path-constrained nonlinear switched systems, existingmethods often fail to simultaneously guarantee theglobal optimality of the solution and the strict satis-faction of constraint conditions. To address this issue,this paper proposes a hybrid intelligent optimisationmethod that combines dual-objective particle swarmoptimisation (PSO) and gradient descent (GD) strate-gies, effectively overcoming the technical bottlenecksof traditional deterministic optimisationmethods proneto local optima and heuristic algorithms strugglingto strictly satisfy path constraints. First, Control Vec-tor Parameterisation (CVP) technology and Switching-Time Parameterisation (STP) methods are employedto transform the infinite-dimensional discrete dynamicoptimisation problem into a finite-dimensional contin-uous optimisation problem; Then, path constraints inthe switched system are discretised, converting theminto a series of discrete point constraints. A relaxationfactor Epsilon is introduced to transform the originalconstraint condition of Ȑless than or equal to 0ȑin-to Ȑless than or equal to -Epsilonȑ ; Subsequently,a dual-objective unconstrained optimisation model isestablished. The PSO algorithm’s swarm intelligencesearch mechanism enables particles to dynamicallyadjust target weights based on their current position-s, efficiently exploring potential optimal regions thatsatisfy discrete point constraints across the global do-main; Based on this, the gradient descent method isemployed for refined search within the identified opti-mal region to ensure that the obtained solution strictlysatisfies the Karush-Kuhn-Tucker (KKT) optimality con-ditions. Theoretically, it is proven that this method canconverge to a feasible solution satisfying the first-orderapproximate KKT conditions within a finite number ofiterations. Numerical simulation results demonstratethat the designed method can both strictly satisfy pathconstraints and identify the globally optimal switchingtime and control input parameters.
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ү଒ݏӲࣲ论Њࡣސ

:୿ޞ 2025/07/26 15:20 主 席: 幏ں峭 ؆ם܉Խॠן

:ࢵ֪ 2 ࠡ渇֔Զ
15:20-15:40 SatA3.1

Model Predictive Control for Train ConvoyOperation: Hardware-in-the-Loop SimulationPerformance Validationhaoran zhang ,Debiao Lu ,Bai-gen Cai ,Jian Wang,Jiang Liu ,Wei Jiang ,Yibo Cui(Beijing Jiaotong University)
With the growing demand for urban rail transit,traditional train operation methods struggle to meetshort-term, unidirectional capacity demands. Whiletrain convoy technology improves line utilization by re-ducing inter-train spacing, challenges remain in safe-ty control, real-time coordination, and experimentalvalidation. This paper investigates the application ofmodel predictive control (MPC) algorithms in train con-voy operations based on train dynamics models andconvoy-following safety braking models. A train con-voy control system was developed using a hardware-in-the-loop (HIL) simulation platform comprising cen-tral, ground, and train layers, with the three-station,two-section route of Guangzhou Metro Line 18 servingas the simulation environment for multi-scenario test-ing. Experimental results demonstrate that the MPCcontrol algorithm effectively enables convoy-followingcontrol, while the HIL simulation platform integratedwith convoy-following capabilities meets requirementsfor user-friendly and repeatable testing environments.

15:40-16:00 SatA3.2
Conditional Disturbance-Compensation Controlof Pneumatic Control Valve SystemZhi Song Wang ,Xing Fang ,Huang Chenxin ,Fei Liu(Jiangnan University)

As the control core of the regulating valve, thevalve positioner determines the adjustment precisionand response speed of the pneumatic regulating valve,playing a crucial role in its operation. To enhance theperformance of the pneumatic regulating valve sys-tem, this paper deeply investigates the conditionaldisturbance-compensation control of pneumatic con-trol valve system. First, a nonlinear observer is usedto estimate the lumped disturbance in the pneumat-ic regulating valve. On this basis, disturbance char-acteristic indices are proposed to analyze the lumpeddisturbance, which is then categorized into beneficialand harmful disturbances. Furthermore, by integratingthe backstepping control method, the strategy not onlyleverages beneficial disturbances and compensates forharmful disturbances but also eliminates the chatter-ing phenomenon caused by switching actions. Finally,

a simulation analysis of the pneumatic valve position-ing system is conducted to verify the effectiveness andsuperiority of this method.
16:00-16:20 SatA3.3
Development of a Sliding Mode Control Methodfor Permanent Magnet Synchronous Motorsusing Time-Sharing Fused Reaching LawXiantao Zhu ,Wei Guo ,Ranran Liu(Jiangsu University of Technology)

Abstract: The Permanent Magnet SynchronousMo-tor (PMSM) is a nonlinear system characterized bystrong coupling and multivariate dynamics. Owing toPMSMȑs insensitivity to disturbances and parametervariations coupled with rapid dynamic response char-acteristics, sliding mode control (SMC) has been ex-tensively adopted in PMSM control. However, the tra-ditional exponential reaching law (TERL) employed insliding mode control inherently suffers from a funda-mental trade-off between convergence rate and per-sistent chattering phenomena. To address this issue, atime-sharing fused reaching law (TSFRL) is introduced.This enhancement incorporates a power term of thesystem state variable to expedite the system’s reach-ing to the sliding surface. Moreover, the traditional signfunction in the exponential reaching law is replaced bya hyperbolic tangent switching function, which is usedto mitigate the chattering induced by sign function dis-continuities. Verifications of the proposed method aredesigned by using the Matlab and a real PMSM system.Results from simulations demonstrate the superiorityof the time-sharing fused reaching law over the tradi-tional exponential reaching law in enhancing systemcontrol performance.
16:20-16:40 SatA3.4
Ӳݏ૦૭چவବہԈֺޏ૱ङ௤ବӧ࢟ޞ؂֨

崩ई,શ䙬ࡲ(ԧчਡॱਡםמ؆)
Одࣲה௤ବӧ૱૿ҵ࢟ޞଭۨङЉेؔߎͫۅ文

ગઋд௤ବӧ૱ङֺޏԈہவ Funnel Ӳঌऋ҅ҿ֨ݏ
଎૦࢏িङ޼چোؔବثӑЈͫёਈؘ࣫ەङ࢟ޞ؂֨
૭澞௙үପଋՉԃ分ڏͫߤॹд؂֨૿ҵ࢟ޞङ௤ବӧ
૱ளিۅԈԃ؆ֺࠥ澞ҿࠩͫ୊ऀֺޏԈہவݏӲͫࡣސ
ଭߣ Funnelӡ҅ͫރ঩৏ङहہչ६ہ૦૭નٛੴஒӲ
֨োؔଆउӄͫӇગઋ࢟ޞ੭ҤԈہՊ୏ֺޏ֨ऀځԈ
ङ࢟ޞޗ঩৏૴݅ۨ࢟ޞر੭Ҥͫ࠵▲ե߂Ӳङݏவہ
঩৏ͫث঩৏ИխߌऽՀރङளিୂۅ分ͫ୊ऀ॔৆ৠ
ৌଯ଎ͫ҅ڱ঩৏ङ૦૭નٛݿݶৄ߂ӱன澞߂եͫљCRH380Aֺ௤ବӧ૱作Оੴثݏ઻଒੧Ѣऱ௠ચͫѢऱ
ৈߧ੮ޢҿӀ۝ࣲ߄ङ૦૭ۅਈչݿݶବͫچ௠ચдߎ
文۱ࡣސݕङۅݼ߄澞
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16:40-17:00 SatA3.5
▲य़଍੧ -৏ઋՊ୏壝ՠۨҦङ MPC ঩৏ֺࠥע୆ઞލ

ࡣސ
㬮◒⿘(ԧчٗЏם؆)

ֺࠥૅ୏ֺؘࠥ࣫ީࡹࠒ௄ݏࡹӲ (MPC) ঩৏ۅਈ
৓ܔङҼ୰ͫߐ܉Ѯ৏ׂй৏ઋङ MPCֺࠥૅ୏ࡹࠒ஡
љ੮ךߒזګՊ୏ޞॱ凥ՠҼ঩ͫЕ重ڧրд MPC঩৏
৓ܔङՃۅޞչӕेۅ澞୒йߎͫ࠴文ݕӟд▲य़଍੧-৏ઋՊ୏ङך৓ࣔګ壝ՠۨҦৈՠچࢋ؆Юङֺࠥૅ୏
ઞͫࡣސލପଋؘޞઋ঑঩৏ङך৓ࣙہ信息ͫٷ৆ଋ
ࣔؔङۨҦाஈԆљ૴ԗͫ߂ե૿ҵӱ॔৆ৠৌث঩৏
௄ֺࠥࡹङؘہࣙޞ଒੧ઞލ澞୓ثѮ৏ׂй৏ઋ؆ݕ
ӟङ঩৏௄ֺࠥࡹઞٛۅޞؘ߶ܶލ澝Չ܃ԈՊԗڧր
дׂй଍੧ڏߣङ୼ொͫם -৏ઋङך৓঩৏છџܶ߶ͫ
ԟдֺࠥૅ୏ઞݕ信息ͫہࣙޞङֺؘࠥࡹ঩৏௄ڱੂ
,چЊӕेۅޞङؘލ ӧۨҦाஈپ୿ޞѮ৏ث文୓ߎ
ۨҦՊ୏ԥ▲澝ۨҦ信息قஒͫحਚ֣Ҧ۱੮ګ঩৏信
息ЉלҶவङ୼ொͫݕӟдݷ଒ङךՊ୏壝ՠ Gram ۨ
Ҧाஈͫପଋ୓ڠث凥ՠޞ୿پӧ଒੧ࣔګ壝ՠљՃך
ପଳ组ՠۨҦͫڠ׍д֣Ҧث঩৏ࣔګङ੮ګਈԃ澞ثWoodBerryত楫ٗ׈ਫङ֣Ҧ݇ރதͫ֨ૹ୏঴ Resnet
ৠৌЈ଒੧֣Ҧ分ঝؘ௠ؘͫ௠ৈߧ੮ޢд۱ݕӟ঩৏
છџܶ߶չۨҦࡣސङۅݼ߄澞

17:00-17:20 SatA3.6
ׂйՅ঴۽张ࣙہ઀֘ࡹङ्ࡋգ࠵ऄߑ૴ବ分ࠥ࢝ك

Ӳݏ
㯑㼼䄣,幏ں峭(ןԽॠם܉؆)

୓्ࡋثգ࠵ऄߑ (permanent magnet syn-chronous motor, PMSM) ௜ԈИך؂֨य़յߊЊளյߊ
ӟ▲य़ݕਈЈ஑ङ୼ொͫۅӲݏԈչ܏ਚ૴ବحԈ܃ۅ
Ӳݏࠥ࢝ (sliding mode control, SMC) Њ۽张ࣙہ઀ࡹ
֘ (extended state observer, ESO)बৈՠङ૴ବ分࢝ك
ગઋރৈՠԎⶌӡٷவࠥ࢝ঀৄك澞୊ऀ分ࡣސӲݏࠥ
߂୿Њ૴ବનٛޞவӱଇࠥ࢝дؘ࣫ͫگՠ૟଎ࢌֺޏ
ગઋՅ঴ޞգͫݿݶବڽقԗљՃ঩৏Ҷش ESOٔٷҵ
ӕ઴㞦ݏӲ֘ͫ֨߄ஒء٫ङەӑЈݕ௤дثளյۅߊ
չյ܃ۅߊԈङѳઋতچ澞ѢऱЊؘ௠ৈߧ੮ߎͫޢ文
ਈչۅځրہङԈױ޾߄Ӳ঩৏ӀݏՕ҅૴ବࡣސݕ۱
ਈ澞ۅ܃ٴܐ

17:20-17:40 SatA3.7
Neural network-based adaptive iterativelearning control for unknown nonlinearnonaffine discrete-time systems

Mingming Lin ,Ronghu Chi(Qingdao Universtiy of Science Technology)
This paper proposes a novel neural network-basedadaptive iterative learning control (NN-AILC) schemefor unknown nonlinear nonaffine discrete-time system-s. By leveraging Taylor expansion and the differen-tial mean value theorem, we first derive an equiva-lent affine representation of the original nonaffine sys-tem. Based on this affine model, an NN-AILC schemeis developed, incorporating a dead-zone technique forweight adaptation. The proposed method is data-driven and relaxes conventional requirements such asidentical initial conditions and identical reference tra-jectories. Both theoretical analysis and simulation re-sults demonstrate the effectiveness of the NN-AILC ap-proach.

17:40-18:00 SatA3.8
Active Disturbance Rejection Control BasedRegulating Valve Control in High-AltitudeChamberYize Chen ,HEHONG ZHANG ,Hongyu Lin ,Xiang Xu ,BoFeng ,Chao Zhai(Fuzhou University)
The high-altitude chamber regulating valve mo-tion control system faces significant challenges due tohigh-frequency noise and unknown disturbances dur-ing aero-engine testing. It limits its ability to achievehigh-response and high-precision in valve position con-trol. To address these issues, this paper proposes acontrol scheme based on the Active Disturbance Re-jection Control (ADRC) algorithm incorporating a fastsynthesis tracking differentiator (fst-TD). A Linear Ex-tended State Observer (LESO) is employed to com-pensate for unknown disturbances within the system,and a tracking differentiator based on the fst con-trol synthesis function is constructed to suppress high-frequency noise. Simulation results show that undervarious valve opening frequency profiles, the fst-TDexhibits excellent tracking and filtering performancewith favorable phase characteristics. The ADRC al-gorithm enhanced by fst-TD outperforms the conven-tional PD control method, achieving a steady-stateaccuracy of 0.02 and reducing the overall responsetime by 12.08%. These improvements ensure that thehigh-altitude chamber regulating valve motion controlsystem meets stringent requirements for both high-response and high-precision control.
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ӐঌЊݏӲ▲ѽԗ঩৏

:୿ޞ 2025/07/26 15:20 主 席: ஁৐ѭ 㿄ԧם؆

:ࢵ֪ 2 ࠡखкԶ
15:20-15:40 SatA4.1
Nonlinear Homotopy-Penalty Interior-PointMethod for Six-DoF Powered Landing GuidanceKai Chen ,Zhenyu Wei ,Zhijiang Shao(Zhejiang University)
This study presents a Nonlinear Homotopy-PenaltyInterior-Point Method (HPOPT), a novel optimizationmethod for addressing degeneracy and indefinitenessin the Six-DoF powered landing guidance. HPOPT inte-grates homotopy methods with penalty interior-pointmethods into a three-stage internal-homotopy frame-work, efficiently solving successive homotopy sub-problems while optimizing computational resources.The trajectory planning problem is reformulated byconstructing a homotopy problem, where the verti-cal landing problem serves as the homotopy auxil-iary problem. Numerical experiments validate the pro-posed method, demonstrating its robustness and ef-fectiveness in overcoming trajectory optimization chal-lenges in powered landing scenarios.

15:40-16:00 SatA4.2
ளিۅӤ݅঩৏ङݸܐӠ܃ޗӤ݅௄ݏࡹӲ
આ䬰,஁৐ѭ,Ѕࢁਸ਼,௤䔦,㯲ش◒(㿄ԧם؆)

گ୿Ӥ݅ޞ௞ऊ֮ٵӤ݅঩৏ͫ֨ۅ文வէளিߎ
Јͫू९ݸܐӠֺ௄ݏࡹӲЊ܃ޗӤ݅ঌऋ澞௙үͫڏ
ॹंিୂۅ分澝ளিୂۅ分չЉेؔ分୏ۨߣङ׿঩৏
ֺࠥ澞ҿࠩͫू९ׂйސٵչѩԗङиࠩЇउѳઋͫࡣސ
եͫҙԉԷ՗߂ѩԗ୼ொ૴ԗОӝѩԗ୼ொ澞ۅளিر
Ӥ݅঩৏֨Ӥث୓ͫי࠴Ӳ֘澞ݏࡹӠ௄ݸܐગઋ݇ރ
܃ޗஒӲङٱ㞦߄Ӳ૿ҵ்乒୼ொͫગઋӀݏӶङޞ݅
Ӥ݅ঌऋͫӗصӤ݅引૜ङݏӲ்乒澞ރқѢऱђݸܐ
Ӡۅਈ澝Ӥ݅ۅ࢝ٵՃ঩৏௩ۅࠕІЗސவ௠ચд۱ू
९ࡣސङۅݼ߄澞

16:00-16:20 SatA4.3
Research on Quality Defect Diagnosis Methodfor Tire Joints Based on Improved MHA-IDQNQingduo Hu ,wei zhang ,Bao-Lin Zhang ,BingzhengGuan(Qingdao University of Science and Technology)

In the tire manufacturing industry, the require-ments of intelligent industrial production are often notmet by existing tire joint defect prediction methods.To enhance the feature extraction and decision-makingcapabilities of the classification prediction model, anintegrated Deep Q-Network model based on the multi-head self-attention mechanism is proposed in this pa-per. The ability to capture non-linear feature relation-

ships is not only strengthened by the model, but al-so an integrated framework is successfully construct-ed. The classification stability and prediction accuracyare improved by the framework through the use of dy-namic weighted voting. To further enhance its practicalapplicability in actual production, the high-dimensionalfeature representation is improved in this paper. Mean-while, the state-space exploration rate is increased byintroducing double experience replay and dynamic de-cay strategies, and the error convergence is accelerat-ed by adopting a periodic hard-update strategy. Com-parative experiments show that the proposed modelcan effectively extract defect features, greatly improvedecision-making, and has high accuracy and general-ization.
16:20-16:40 SatA4.4
Dynamic closed-loop constraint identificationtest for model predictive controlXiao Zheng ,Zuhua Xu ,JUN ZHAO ,Chunyue Song(Zhejiang University)

In view of the fact that the parameters of indus-trial processes models evolve over time due to equip-ment aging and failures, necessitating re-identification,a dynamic closed-loop constrained identification testmethod for model predictive control (MPC) is proposed.Starting from a seed model of the process, probabilis-tic dynamic constraints on the output variables are de-signed using a power spectral density approach. Basedon this, a probabilistic optimization problem for testsignal amplitude, satisfying D-optimal design, is devel-oped to maximize the signal-to-noise ratio of the testdata. Compared with traditional steady-state model-based amplitude design method, the proposed methodcan persistently excite the process dynamics and sig-nificantly enhance the quality of the test data. An MPCzone control method is then employed to design a testsignal tracking controller, which ensures that the opti-mized test signal sequence is accurately followed whilestrictly maintaining input and output constraints. Thisenables an automatic closed-loop constrained identi-fication test method, effectively avoiding safety risksassociated with manually set amplitudes in traditionalunconstrained open-loop test.
16:40-17:00 SatA4.5

ׂйֺࣲࠥߑङ主嘜چ࢓ࡖӄࠥݏӲࡣސ
㬮⛮ߟ,张⼟㳵,ߜ஧,ଳضաਲ哛,张冞,ࣦ文ࢁ(䂑㿄ם؆ NIGCSٵםՖ)
୓ثՊٗӑޞӄࠥݏӲ঩৏ӄୂֺࠥע୆୼ொͫݕ

ӟдׂйֺࣲࠥߑङ主嘜چ࢓ࡖӄࠥݏӲࡣސ澞௙үͫ
րङڧ୏ࡶࡖ୏չ嘜ࢽѮࡈࢹ୏澝ࡶࡊ࢓Շдதۨӗڐ
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主嘜چ࢓ࡖ঩৏ֺׂࣲͫࠥߑй߮ࢽऄԴ଍੧݇ރ୊ऀ
ٛ分଒ԗ঑ࡣ଄જдֺࠥՀރ澞ࣀեͫرԈֺࣲࠥߑہ
作Оӄୂֺࠥͫ࠳رէ PI 组ՠֺͫࠥہӲ֘չՆէலݏ
؏ۨдӄࠥݏӲ֘ગઋ澞߂եͫࡹડдݏӲ঩৏ङԈہ
લਭۅਈ澝௩ۅࠕչͫۅ܃ܐЊ PID Ӳ঩৏չׂйѮݏ
ଧӡރङӄࠥݏӲ঩৏ͫࡁثચޢд۱ݕӟࡣސङݼ߄
澞ۅ

17:00-17:20 SatA4.6
Model Predictive Control Strategy Based onDeep Neural Networks for Inverted PendulumSystemsMeng Kang Wang ,Han Yang ,Xiaolei Li ,Yukun Shi,Youqing Wang(Beijing University of Chemical Technology)
This paper presents a theoretical and experimen-tal study of model predictive control (MPC) strategiesbased on deep neural networks (DNNs), with an in-verted pendulum system as a benchmark platform.This proposed framework replaces traditional analyti-cal dynamic models with data-driven prediction mod-ules constructed by training DNNs, thereby reducingthe reliance on explicit system modeling. Within theMPC framework, this approach achieves high-precisioncontrol of complex nonlinear systems. Comparativesimulations under disturbance-free and disturbed con-ditions demonstrate that DNN-MPC considerably out-performs conventional MPC, in terms of control accu-racy, robustness, and energy efficiency, validating itseffectiveness for controlling systems with unknown ordifficult-to-model dynamics.

17:20-17:40 SatA4.7
Adaptive Iterative Learning Economic ModelPredictive Control for Non-repetitiveDisturbances

幏؋ी,௛ЩЩ,Өէߟ(ԢԘऄԃם؆)
Iterative learning model predictive control withstrong time-domain tracking performance is an ad-vanced control method for batch processes. However,traditional iterative learning model predictive controlcan usually only cope with small enough disturbances.For batch processes with large values of disturbances,the control performance of the system is degraded,which poses a challenge for its application. In this re-gard, this paper proposes a non-repetitive disturbancesadaptive iterative learning economic model predictive

control strategy. The disturbances with large values areclassified into two parts, repetitive and non-repetitivedisturbances, through iterative relations, and two e-conomic optimization problems are built at the sametime, in which the repetitive perturbations are solvedby an batch-to-batch EMPC strategy based on the IL-C, and the non-repetitive perturbations are solved byan within-batch EMPC strategy based on the ILMPC. Inorder to suppress the impact of non- repetitive distur-bances on the system, an extended state observer isintroduced to estimate the non-repetitive disturbancesduring the optimization process within the batch to pro-vide a more accurate state to the system. The effec-tiveness of the proposed algorithm is verified by simu-lation experiments on a batch reactor.
17:40-18:00 SatA4.8
A simplified finite control set repetitive modelpredictive control method for improving theperformance of grid-connected invertersShao Yuanyuan ,Aimin An(Lanzhou University of Technology)

The finite control set model predictive control(FCS-MPC) algorithm is characterized by fast dynam-ic response, strong multi-constraint control capabilityand robustness, but the traditional FCS-MPC algorithmfor grid-connected inverter control needs to traverseall possible voltage vectors, which results in a largeamount of computational work and poor power qual-ity and stability, and restricts its application in real-time control. To address this problem, this paper pro-poses a simplified finite control set repetitive modelpredictive control (S-FCS-RMPC) algorithm for T-typethree-level grid-connected inverter control, which sig-nificantly reduces the number of prediction and traver-sal searches for the FCS-MPC of the T-type three-levelgrid-connected inverter from 27 to 10 to 7 times by op-timizing the voltage vector selection strategy. The sys-tem control performance can be significantly improved,the computational complexity can be reduced, and theharmonic component of the output current can be min-imized to improve the power quality and the stabilityof the system for different operating conditions. Simu-lation results show that the proposed S-FCS-RMPC con-trol strategy for the T-type three-level grid-connectedinverter improves the control performance while signif-icantly reduces the computational complexity, whichverifies its feasibility and effectiveness.
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信息۟ऽЊߐ܉ࡹࠒ

:୿ޞ 2025/07/26 15:20 主 席: ㄋҺ௚ И֢ॠ؆ஓ㿥ஆਘԈԗू९۱

:ࢵ֪ 2 ࠡघࣶԶ
15:20-15:40 SatA5.1

Design of an Automatic Optical PowerCalibration Mechanism and System for FiberIdentifiers
㫯ளӚ,愬㰹ߜ,ډপߥ,શ߭ߥ(㿄ԧם؆)

To address the challenges of low efficiency, poorconsistency, and significant errors associated withmanual optical power calibration of fiber identifiers inproduction environments, this paper presents a novelmethod and system for online optical power calibrationand testing. Leveraging the measurement principles offiber identifiers, a task-scheduling-driven modular au-tomatic calibration mechanism is developed. Modelsfor insertion loss compensation, macro-bending loss fit-ting, and adaptive threshold matching are established.Furthermore, an integrated system architecture fea-turing hardware-software co-design is designed to for-m a closed-loop control process encompassing "con-figurationexecutionverificationregulation." Experimen-tal results demonstrate that the proposed system sig-nificantly improves testing accuracy and consistency,establishes a complete data traceability framework, re-alizes the automation of the testing process and sig-nificantly reduces system operation and maintenancecosts.
15:40-16:00 SatA5.2

Laser-induced breakdown spectroscopychemical element online analysis technologyand equipment
ㄋҺ௚(И֢ॠ؆ஓ㿥ஆਘԈԗू९۱)

Online analysis of chemical elements is a keyenabling technology for the digital transformation ofprocess industries. Laser-induced breakdown spec-troscopy (LIBS) is a technique that utilizes laser-excitedplasma to analyze atomic emission spectra. It offer-s unique advantages in applications such as mineralprocessing, metallurgy, energy, deep space, and deep-sea element detection, with vast application potential.However, it also faces challenges such as poor sig-nal stability, difficulties in quantitative model analysis,and significant environmental interference. This pre-sentation introduces the principles, development his-tory, and scientific issues of LIBS technology, as well assome key technologies studied to address core issues.For example, methods such as plasma image feedback-based spectral fluctuation correction, weak feature ex-traction and lightweight modeling for complex matri-ces, and online adaptive calibration under dynamic en-vironmental interference. Based on this, the first do-

mestically developed LIBS online analyzer for ore slurrygrade and liquid metal LIBS online analyzer were devel-oped, overcoming environmental adaptability and reli-ability challenges in harsh operating conditions. Theseanalyzers have been successfully applied in the bene-ficiation of strategic mineral resources such as iron oreand phosphate ore, as well as multiple metallurgicalfields, opening up important avenues for the industrialapplication of LIBS.
16:00-16:20 SatA5.3
ׂй঱֣יҦङࢻމߕߢ࠳ৈ䎊І৓֫چ࢓重ڏ
侬㑸,ஐ؈,ஐⰧ䜳,ࣷࠁ,ஆަԢ,ࠁԬԢ(Иԧם؆)

Іҫމߕߢ࠳ङࢻৈଋ३ީҿӲוङͫپٗڶ߾ত
ेੂՈࢻৈ䎊ӄङІ৓چ࢓分ث٢й֫چ࢓ङલਭЊѩ
ԗਙҼ重要澞ࣀ৲ͫ঱יӄ䳡ગੂוՈङ঱֣יҦЊ࢓
ע信息৞چࢋչذޥۅளিہ澝ԈגाஈФ୿؂֨֙چ
ঈ୼ொͫحਚѮ৏ङׂйতेچ࢓Њچࢋ信息ङІ৓重
▲ӟдݕ文ߎͫ࠴澞О֫چ࢓䎊ӄڏ஡љӕे重ࡣސڏ
य़ׂй঱֣יҦङࢻৈ䎊֫چ࢓І৓重ࡣސڏ澞௙үͫ
ׂйपࢵԾ֙Խࣲͫ୊ऀ Noise2Void (N2V)ਘडषԾ֙
չѮ۟֘નٛ澞ҿࠩͫৈՠ୸ג֙ذ૽ࢽصӗݼ߄ࡣސ
िߊઓ॔ڸ৆ৠৌ (LSTM) Њ U ֺৠৌ (U-net) ङͫߐ܉ذޥچ࢓-چࢱପଋچ࢓ाஈԈہਸ֠Њڡ▲ԗچ࢓ा
ஈ分࠵௄ࡹЊ壝ՠͫۨԅؘ࣫д঱֣יҦЊچ࢓ाஈФ
୿ङԈہளিذޥۅ澞߂եͫପଋׂй֣Ҧچࢾށङࢋ
ङ୼ொؘͫ࣫তע信息৞چࢋд߆ұͫࡣސ信息ѳઋچ
ेङІ৓֫چ࢓重ڏ澞ؘ௠ৈߧ੮ͫޢથݕੋުࡣސԟ
д۟چ࢓ऽতͫچОࢻৈଋ३Иङچ࢓લ҈ݕݏдݼ߄
Հৰ澞

16:20-16:40 SatA5.4
A hyperspectral image compression methodbased on superpixel segmentationXueqian Yu ,Can Zhou ,Yan Sun(Central South University)
Zinc concentrate is an important raw material forzinc metallurgy. Rapid and accurate estimation of zincconcentrate component content is crucial for produc-tion efficiency and equipment safety. Hyperspectralimaging (HSI) can capture abundant spatial and spec-tral information, providing a key basis for the analysisof material compositions. However, the massive vol-ume of HSI data poses challenges to data transmissionand storage. To address this issue, this paper improvesthe simple linear iterative clustering (SLIC) algorith-m and proposes a hyperspectral compression methodbased on superpixel segmentation with local complex-ity. A local complexity index is introduced to measurethe uniformity of the distribution of HSI data. Based onthis local complexity, the non-uniform initialization of
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clustering centers and the calculation of dynamic dis-tances are realized. The proposed method achievesmore accurate segmentation of zinc concentrate HSIin scenarios with complex spatial distributions. Com-bined with spectral aggregation, it realizes spectral av-eraging in homogeneous regions while retaining spec-tral details in inhomogeneous regions. Consequently, alabel map, centroid coordinates, and corresponding av-erage spectra representing the original high-resolutionHSI data are obtained, achieving the compression ofHSI data. Experimental results demonstrate that ourmethod can compress the original high-resolution datato 10.51% of its original size, while the estimation ac-curacy of the reconstructed data is only 0.32% lowerthan that of the original high-resolution data.
16:40-17:00 SatA5.5
SASGNN: A Sparse Attention Graph NeuralNetwork for Long Sequence MultivariateForecasting in Industrial ProcessesWang Yulong ,Xiaoli Wang(Central South University)
In process industries, achieving timely and effec-tive control is highly challenging due to long materialresidence times and significant delays in the availabili-ty of product index measurements. In comparison, thestate variables in themiddle of the process can respondto the adjustments with a minor time lag. Consequent-ly, operators often use these state variables in practiceto adjust the control variables. Multivariate time-seriesforecasting (MTSF) provides an alternative by predict-ing these critical state variables, but existing meth-ods typically neglect the complex inter-variable rela-tionships and suffer from error accumulation in long-sequence forecasting tasks. This work addresses twomain challenges in industrial MTSF: (1) constructing ac-curate variable relationships under complex industri-al dynamics, and (2) mitigating the error accumulationover long prediction horizons. The objective is to devel-op a forecasting model that can accurately predict bothmiddle-state and final product variables over long se-quences, thereby enabling timely process adjustmentsand enhancing control performance.˚propose a novelSparse Attention Spectral Graph Neural Network (SAS-GNN), to tackle the aforementioned challenges: (1)Graph Structure Learning Module: This module buildsa robust and interpretable graph by combining a do-main knowledge-based prior-based adjacency matrixwith an adaptively learned matrix from a Sparse At-tention Mechanism (SAM). SAM significantly reducescomputational complexity from O(L) to O(LlnL), mak-ing it efficient for long sequences. (2) Long SequenceForecasting Module: This module achieves comprehen-sive feature representation learning. The construct-ed graph is first transformed into the spectral domainby Graph Fourier Transform for effective graph convo-lution. A Temporal Convolutional Network (TCN) ex-tracts multiscale temporal patterns of individual vari-ables. Concurrently, a Graph Convolutional Network(GCN) captures spatial associations in the spectral do-

main. Furthermore, a variant Gated Recurrent Unit(GRU), which incorporates skip connections, is usedto effectively extract long-term temporal dependenciesand mitigate information loss in long sequences. Thesynergistic integration of TCN, GCN, and the variantGRU enables the model to comprehensively capture lo-cal and long-term temporal patterns as well as spatialcorrelations, thus achieving accurate long sequenceMTSF.˚on a real-world tungsten flotation process andtwo public benchmark datasets, SASGNN consistent-ly demonstrates significantly superior performance inMAE and RMSE compared to CNN/RNN-based, GNN-based, and Transformer-based models, especially forlong sequence forecasts. This performance highlight-s SASGNN’s improved robustness to industrial fluctua-tions. This work presents SASGNN as a powerful andpractical forecasting framework for complex industri-al processes, supporting accurate long sequence pre-diction, advanced predictive control, and digital twindevelopment. Future work will explore dynamic graphstructures for process condition drift and further com-putational complexity reduction for large-scale applica-tions.˚
17:00-17:20 SatA5.6
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17:20-17:40 SatA5.7
Quality Index Prediction for PolypropyleneBatch Processes Based on Data FeaturesJinmiao Wang ,Zhu Wang(China University of Petroleum )
In polypropylene batch production processes, thelag in testing the quality index of melt flow rate (MFR)prevents production personnel from obtaining timelyMFR values for adjustments, resulting in low productionefficiency. To address this issue, a quality predictionmethod for polypropylene batch processes is proposedto improve production efficiency and enable real-timemonitoring and adjustments for subsequent batch op-erations. First, the key factors influencing the qualityindex within a single batch are identified by analyzingthe process mechanism of the polypropylene unit, and
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historical batch data is determined. Second, for spe-cific long-time-series data, data features are extract-ed using Singular Value Decomposition (SVD). In on-line prediction, a mathematical representation methodbased on a quasi-fourth-order central moment is intro-duced to perform quality prediction by comparing the

similarity between online and historical batch data. Fi-nally, the proposed prediction method was validatedthrough testing experiments on a polypropylene unitin a refinery and petrochemical plant in China, demon-strating its feasibility.
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08:30-08:50 SunA1.1
A Feedback-Enhanced Soft Actor-Critic ControlMethod for Industrial ProcessesZhixuan Peng ,Bei Sun ,Fakun Zheng ,Yucheng Ke(Central South University)

The complex dynamic environment of industrialprocesses poses significant challenges to the adapt-ability and generalization capability of control method-s. Traditional feedback control, such as proportional-integral-derivative (PID) control, struggles to handleuncertainties in industrial processes due to the mod-el dependency of its control parameters, while data-driven control, such as reinforcement learning (RL) con-trol, shows insufficient generalization in unknown op-erating conditions caused by the lack of structuredguidance in state representation. To address these is-sues, this paper proposes a feedback-enhanced softactor-critic (FE-SAC) control method based on state-space feedback augmentation and error dynamics-driven mechanism. Firstly, the control error along withits integral and derivative signals are embedded intothe SAC state space, leveraging the structured priorknowledge from classical feedback control to enhancecontrol performance and improve the generalizationcapability of the controller. Subsequently, a multi-objective reward function is designed based on errordynamic characteristics and statistical features, effec-tively balancing the systemȑs transient and steady-state performance. Finally, a case study on pH controlin the zinc leaching process (ZLP) demonstrates thatthe proposed FE-SAC control method achieves morepotential performance in handling unknown environ-ments.
08:50-09:10 SunA1.2
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09:10-09:30 SunA1.3

Global Asymptotic Tracking Control with InputSaturation and Adaptive Performance: ALow-Complexity ApproachWenxin Lai ,Yuanlong LI ,Bo Yang(Shanghai jiao tong university )
In this paper, we address the output tracking prob-lem for uncertain MIMO nonlinear systems subject toinput saturation and propose a global asymptotic track-ing control strategy. A novel global adaptive perfor-mance function is introduced, which not only elimi-nates the dependence on initial conditions but alsoresolves the conflict between actuator saturation andperformance requirements. Based on this function,an adaptive controller is developed using a carefullydesigned sliding surface. The proposed method doesnot require any additional structures to approximateunknown nonlinearities or external disturbances, andit avoids recursive design steps, resulting in a low-complexity implementation. Theoretical results showthat the asymptotic tracking can be achieved when theactuator no longer saturates. Simulation results areprovided to validate the effectiveness of the proposedapproach.

09:30-09:50 SunA1.4
String-Stable Controller Design for NonlinearVehicular PlatoonsWeinan Gao ,Nairong Qiao ,Tianyou Chai(Northeastern University)

The string stability of vehicular platoons can effec-tively improve both traffic safety and road throughput,which is usually concerned by whether the speed vari-ations of upstream vehicles are attenuated. Differentfrom traditional string stability controller design whichassumes the dynamics of vehicles is˚, this paper designa string-stable controller for nonlinear vehicular pla-toons based on relaxed policy iteration methods. Simu-lation results validate the effectiveness of the proposedcontroller.
09:50-10:10 SunA1.5

A Dynamic Multi-objective EvolutionaryAlgorithm based on Difference PredictionXiaoli Li ,Anran Cao ,Kang Wang(Beijing University of technology)
In industrial areas, dynamic scheduling, resourceallocation, and metal rolling are typical Dynamicmulti-objective optimization problems (DMOPs). Track-ing Pareto-optimal solution (PS) and/or Pareto-optimalfront (PF) in a constantly changing environment byprediction-based Evolutionary algorithms (EA) is a
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common method. Many dynamic multi-objective op-timization evolutionary algorithms (DMOEAs) adopt asingle predictor to initialize the population when achange occurs, which could result in unsatisfactory per-formance in some DMOPs. To deal with DMOPs, thispaper devises a difference prediction strategy, includ-ing first-order prediction and gradual search. The for-mer adopts a first-order difference method to predictthe moving distance of population; the latter select-s a Gaussian mutation to generate the new individu-als. Based on probabilistic selection, two predictionseffectively work in dealing with the changing environ-ment. To test the performance of DP, nine classical D-MOP benchmarks and three state-of-the-art comparedalgorithms are selected. The experimental results im-ply that DP is able to solve different kinds of DMOPs.
10:10-10:30 SunA1.6
Semi-Supervised Discriminant Analysis forOut-of-Distribution Detection with LimitedLabeled DataMeng-hui Guo ,Jian-wei Liu(China University of Petroleum, Beijing )
Out-of-distribution (OOD) detection is crucial forensuring the reliability of deep learningmodels in open-world applications; however, existing methods oftenexhibit limited performance when labeled data is s-carce. To address this challenge, this paper propos-es a novel OOD detection framework based on Semi-Supervised Discriminant Analysis (SSDA). This frame-work aims to learn more discriminative feature repre-sentations that are sensitive to the intrinsic manifoldstructure of the data by integrating limited labeled da-ta with abundant unlabeled data information. Specifi-cally, we formulate a joint optimization objective thatmaximizes class separability using labeled data whilepreserving the geometric structure of unlabeled datavia a manifold regularization term. The method op-erates directly on the feature representations of pre-trained models, requiring neither model fine-tuning norreliance on auxiliary outlier data. Extensive experi-ments on the ImageNet-1K benchmark and multiple

OOD datasets demonstrate that the proposed SSDAmethod significantly enhances OOD detection perfor-mance across various backbone networks, includingViT, BiT, and ResNet-50d. Notably, under conditionswith limited labeled data (e.g., 20%), it shows markedadvantages over fully supervised baselines and otherpost-processing methods.
10:30-10:50 SunA1.7

Physics-Informed Multi-Source StationarySubspace Analysis for Fault Detection in BlastFurnace IronmakingSiwei Lou ,Yi Li ,Chunjie Yang ,Hanwen Zhang ,Ping Wu(Zhejiang university)
The ongoing digital transformation in steel indus-try has spurred advancements in multivariate fault de-tection for Blast furnace (BF) ironmaking processes.However, BF ironmaking’s inherent complexity, includ-ing strict physical constraints and the hybrid natureof continuous and switching variables, poses signifi-cant challenges to reliable fault detection. To addressthese challenges, this study proposes a novel Physics-informed multi-source stationary subspace analysis(PMSSA) framework. First, we reformulate physicalconstraints and switching variables into a probabilis-tic framework using probability truncation and bina-ry encoding, enabling their integration into a unifiedlatent variable model. The solution, derived via anExpectation-maximization (EM) algorithm, jointly opti-mizes continuous and switching representations whileensuring theoretical guarantees on probability trunca-tion validity and model convergence. Furthermore, toaccommodate performance degradation in industrialsettings, we develop an incremental model update al-gorithm that operates in the orthogonal complementof original model space, preserving efficiency while in-corporating new data. A rigorous orthogonality anal-ysis ensures geometric consistency between updatedand original models. Extensive validation on real-worldBF ironmaking datasets demonstrates that PMSSA out-performs both baseline and state-of-the-art methods inreliability and accuracy, providing a robust solution forindustrial fault detection.
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08:30-08:50 SunA2.1
Dynamic Event-Triggered Consensus ofMulti-Agent Systems: New Insights intoEvent-Separation PropertiesSikang Zhan ,Ruchao Su ,Xianwei Li ,Shaoyuan Li(Key Laboratory of System Control and InformationProcessing, Ministry of Education of China, Shanghai200240, China)
In multi-agent coordination, dynamic event-triggered (DET) sampling mechanisms are a prevail-ing and effective technique for saving communicationburdens, however it is widely accepted that only build-ing on DET mechanisms cannot guarantee designableminimum inter-event times. This paper revisits the con-sensus problem of multi-agent systems on undirectedgraphs and (re-)design event-triggered protocols to-gether with distributed DET sampling mechanisms.By introducing new comparison functions for evaluat-ing inter-event times, it is shown that distributed DETmechanisms, even without merging other triggeringtechniques, are still able to ensure a designable lowerbound of inter-event times. This fact reveals enhancedevent-separation properties of DET mechanisms, incontrast to existing results where only Zeno-freenessof inter-event times can be claimed. Moreover, bothnode-based and edge-based DET mechanisms are de-signed to solve the consensus problem while guaran-teeing positive minimum inter-event times. Finally,simulation results are provided to illustrate the theo-retical results.

08:50-09:10 SunA2.2
Semi-Supervised Detection of Sub-MicronScratches on Laser Chips via Recursive TextureEntropy OptimizationPan Liu ,Liang Wang ,Weihua Gui(Central South University)
Laser chips, pivotal components in optoelectron-ic systems, demand exceptionally high manufacturingstandards for their emission surfaces, as even submi-cron scratches can severely impair performance. Tradi-tional detection methods are significantly constrainedby low-contrast defects and scarce labeled data. Toaddress these challenges, we propose TexRecNet, asemi-supervised network integrating recursive opti-mization and texture entropy analysis. Our architec-ture employs a recursive encoder-decoder frameworkthat progressively enhances edge detection accuracythrough cyclic prediction refinement and positional en-coding updates. To exploit unlabeled data, we intro-duce a texture entropy consistency metric quantifying

edge distribution patterns, enabling reliable pseudo-label generation from unsupervised inputs. A novelrecursive consistency constraint loss further stabilizestraining by minimizing output sequence variance. Ex-periments demonstrate scratch detection accuracy of75.6% and recall of 74.8%, surpassing U-Net by 8.5%and 33.6% respectively. This approach significantly en-hances quality control while reducing annotation de-pendency, offering an effective industrial solution formicro-defect detection.
09:10-09:30 SunA2.3StictionGPT: Detecting Valve Stiction in ControlLoops using Large Vision Language ModelTianci Xue ,Chao Shang ,Dexian Huang(Xi’an Jiaotong University)Stiction detection in control valves is a critical chal-lenge in control loop performance assessment and faultdiagnosis within the process industry. Existing stictiondetection methods often require determining a thresh-old or rely on large number of data to train deep neuralnetworks. However, they face challenges such as d-ifficulty in threshold determination, poor transferabili-ty, and lack of interpretability. Recent advancementsin large language models (LLMs) and large vision-language models (LVLMs) offer new possibilities forimproving the generalization of detection models byleveraging their multimodal understanding and rea-soning capabilities. We propose StictionGPT, an LVLM-based agent for valve stiction detection. To overcometraditional methodȑs limitations, we leverage LVLMs tomimic human decision-making, combining textual se-mantics with visual shape features to determine the p-resence of stiction. First, we transform time-series datainto images that contain shape features. These imagesare time-series plot, PV-OP plot, OP-PV plot and CRD-PV plot. Then, we create a multimodal dataset basedon the semantics of these shapes for image-text align-ment. Next, low-rank adaption (LoRA) is employed tofoundation LVLMs to enable efficient few-shot general-ization to stiction detection tasks. Finally, we test themodel on the ISDB benchmark and deploy it in a chemi-cal plant. StictionGPT achieves the highest accuracy onthe ISDB benchmark and demonstrates excellent per-formance on the plant dataset.
09:30-09:50 SunA2.4A coal price prediction method based onDeepSeek-R1 fusion of quantitative multi-scaleevent characterizationJiang Luo ,yalin wang ,Chenliang Liu ,Xiaofeng Yuan,Weihua Gui(Central South University)
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Accurate coal price prediction holds strategic sig-nificance for production planning optimization, costcontrol, and market risk mitigation in process indus-tries such as salt lake chemical engineering, powergeneration, and steel manufacturing. However, un-expected events including extreme weather, geopoliti-cal conflicts, and energy policy adjustments frequentlytrigger non-linear fluctuations in coal supply-demandrelationships, resulting in substantial uncertainties forprice forecasting. Existing approaches face multiplelimitations: manual analysis relies heavily on expertexperience with strong subjectivity and difficulties inquantifying event impacts; traditional statistical mod-els are constrained by linear assumptions and fixedparameters, failing to capture complex market distur-bances from multi-factor coupling; while deep learn-ing models can mine latent patterns in structured data,they exhibit delayed responses to sudden events andsuffer from reduced interpretability due to the "black-box" nature of internal weight matrices, hindering theirtrusted application in operational decision-making. Tothis end, this paper proposes a coal price predictionmethod based on DeepSeek-R1 fusion with quanti-tative multi-scale event characterization (QMEC-DS).First, the method designs a two-phase DeepSeek-R1fine-tuning scheme combining vertical domain knowl-edge fine-tuning and structured data fine-tuning, es-tablishing an event-driven multi-scale analysis frame-work to quantify impact intensity and extract explic-it reasoning paths for event transmission. Second,impulse response functions are employed to extendevent impacts into three temporal dimensions: short-term shocks, medium-term transmission, and long-term trends. Finally, the quantified event impacts areincorporated as external inputs for subsequent numer-ical tasks, enhancing model responsiveness to suddenevent interventions. Experimental evaluations on theQinhuangdao coal price dataset (2005-2022) demon-strate that compared with baseline models includingProphet, GRU, and Transformer, the proposed methodachieves average reductions of 35.9% in RMSE and im-provements of 0.0579 in R2, providing novel insight-s for handling unexpected events in price predictiontasks.
09:50-10:10 SunA2.5

Infrared and Visible Image Fusion Method underScattering Medium Disturbance
㬮Ӛઐ,䉣⢓,嗱߉恁,ѿ䂠ࠁ,࡭ԬԢ(Иԧם؆)

Image fusion can enhance the expression abilityof multi-source information and effectively overcomethe problems of information loss and decline in imagingquality caused by the interference of scattering media.At present, the image fusion methods under the inter-ference of scattering media still have problems such asa single fusion scene and poor robustness, which limittheir application in complex environments. To this end,this paper proposes an infrared-visible light image fu-sion method under the interference of scattering me-

dia to improve the analysis and perception ability ofthe target scene. Specifically, this framework consistsof a multimodal differential cooperative enhancemen-t module (DCEM) and a deep residual multi-stage fu-sion module (DRMF). The former effectively enhancesthe information complementarity and regional featurematching ability between modalities for the problemsof information inconsistency and quality degradation ofinfrared and visible light images. The latter effectivelyenhances semantic consistency and detail restorationability in response to the problems of difficult deep se-mantic alignment and easy loss of details in infraredand visible light images. The qualitative and quanti-tative evaluation results show that the fusion methodproposed in this paper exhibits good robustness un-der the interference of scattering media, significantlyimproves the clarity and information expression abilityof the fused image, and outperforms the existing ninemainstream SOTA methods in multiple evaluation indi-cators.
10:10-10:30 SunA2.6Multi-objective Optimization for Effective DriftMotion ControlBei Zhou ,Lei Xie ,Hongye Su(Zhejiang University)Drifting plays a vital role in motorsports by en-abling vehicles to maintain high speeds through sharpturns, and it also offers valuable strategies for improv-ing safety in everyday driving under extreme condition-s. ˚objectives of drifting are multifaceted: the vehiclemust follow a predefined path, maintain stable drifting,and ensure a comfortable driving experience. ˚, thecomplex dynamics involved, such as large sideslip an-gles and rear tire saturation, present significant chal-lenges for control algorithms.˚balance these objec-tives, we propose a multi-objective optimization ap-proach coupled with a model predictive controller (M-PC) for effective drift motion control.˚approach strikesa balance between computational efficiency and pre-diction accuracy, ensuring optimal performance in dy-namic driving scenarios. ˚multi-objective optimizationserves as a supervisory layer, learning path trackingcontrol laws and drift equilibrium points to guide thelow-level MPC drift controller.˚this paper, we compareseveral optimization techniquesȍgradient-based opti-mization, genetic algorithms, particle swarm optimiza-tion, and Bayesian optimization (BO)ȍfor controllingthe drift vehicle. ˚proposed framework is validated onthe Matlab-Carsim platform. ˚results demonstrate thatBO yields the best system performance for effectivedrift motion control.
10:30-10:50 SunA2.7

߫ࠃ分ڳՠਘԈࢌઆֲࠥङࡌ׬ٔܧ३ࠥࡶ
张Ⱗ؈,劏ࣥ࡬,॓㘸操,ஐ㫟(䂑㿄ם؆)

֨ٗЏࡶ३ࠥܧИֺͫࠥߒזङੂރحՈީ঩৏Ѣ
ऱЊѩԗङ重要ׂॅ澞ਘԈڳ分ީ▲य़םڠङۨࣿރح
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ٗӀͫӃӀۅࡴࢲЊӕेͫۅੴऀځࡤٺй՟ঝࡌࠥڏ
આѠԇ澞ࣀ৲ਘԈڳ分ࣲ֨הљࢽԃ؆ઋ঑Ої੮ङխ
࠴ث੷୼ொ澞୓ލچࠐ؂֨ޞֺࠥߒזઆङࡌଙї׬ٔ
分ڳރପଋ壝ՠ஛ӡͫ߫ࠃ分ڳՠਘԈࢌӟ▲य़ݕ文ߎ
ࣲؘؔͫ࣫дҶࡶ३چࠐङޗড়தۨ澞҆ࠄ分ߤ੮ޢ͹

Иܧ३ࠥࡶԟдݕੋުͫޞङգچґચઋ঑ত֨ࡣސߎ
ङٗЏ঴ي۽ՕڏߣОͫࣤݼЊઋ঑ۅځઆङଠࡌރح
Ѣऱ঩৏҈ݕдӃӀֲࠥԗ澝ۅࡴࢲչڳ分௩ۅࠕङސ
论ѽ঩澞ࡣ
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ЊӐঌލ澝ઞࡹࠒஞݻ 1
:୿ޞ 2025/07/27 09:10 主 席: Ԣ॒ڰ 䂑㿄ם؆

:ࢵ֪ 2 Զסߌࠡ
09:10-09:30 SunA3.1
ׂй CEEMDAN-SVD-MEAE ङߑ࡝ܚऄגߑ஺ࠒٯڑ

ࡹ
宥㿕操,㬮ډ,௤ࡋش,Ѡٌࠁ(И֢ीם࡝؆)

ҶࣿфङҼ୰؍ँ࡝ީࡹࠒ஺גٯڑङߑऄߑ࡝ܚ
࣪ਭͫѸंй࣪ג֙׋ङ܃ٴѫݑतحͫګࣔ؆גݼ߄
ਚਘ৚ु֘גث஺߽ߎङ੮ګਈԃЈ஑ͫ଒৲引Շࠒࢥ
௎க澞ߎ文ݕӟ▲य़ׂй CEEMDAN-SVD-MEAE ङ৻ՠ
澞௙үͫପଋࡣސࡹࠒٯڑ CEEMDAN-SVD ঑ثࡣԽ׷
஺ை信՚଒੧ਘଠג֙ځ分આЊڑרқ঍ଣͫ܌ݼ߄Ӳ
ڸઓ߄եͫગઋӀࣀͺ܃ٴՈङݕګࣔ؆גثג֙׋࣪
Խֺڀङֺڠ׍ਘ৚ु֘ͧMEAEͨͫ ପଋ२ऎߑӲ঳ߘ
重ߣଋ३ͫߎ߽ٯڑֺ֑֨ࠥݷЇङ੮ګҞٛͺ߂եͫ
ӯऀ重ߣનٛ分ࡹࠒٯڑؘ࣫ڑ٢ٛ澞ؘ௠୊ऀ࣫ँ࡝
֫஺ைͫ݇ރৈߧ੮ޢ͹۱ࡣސݕङӕेࣤ澝Փ֛ࣤՃF1分ރ分Ӱଇ 98.85%澝97.01%Њ 97.92%ͫѩйѮ৏
Բ॥ਘ৚ु֘ͧCAEͨЊ֘ߑ؆ЮֺࠥͧCNN澝LSTM澝SVDͨͅ Ԇͫ௠ચ׍ުޢߎ߽ٯ࠳નٛૻߣङ重ߎ߽ٯڑ
дࡣސङ௩ۅࠕ澞ूߎ९Оް֫ג֙׋࣪ߒזЈङગו
澞ࠄސઆӐݼ߄д҈ݕࡹࠒٯڑ

09:30-09:50 SunA3.2
ׂйऄٱࡦׂࡶқࡦԈङ࣓引ଢՊ֘ݻஞ分ঝࡣސ
Өভ恁,஗ؐѭ,ѿ଍⛮,؎଍ࡡ,ԢࠫҺ,潔ࡦ؋(ԧ㨟ם؆)
୓ثԅࣤ֘ўڐ૨ݻஞչѮ۟֘ݻஞबлڧրङ୼

ொͫߎ文ݕӟд▲य़࣓引ଢՊ֘ݻஞ分ঝͫࡣސ௙үͫ
৆ଋࡶІबऄ׿ؔߑ引ऄ࣓ر ParkՊ݅ੂՈޔ૴ֱ߶঩

ङऄੂٷͫࡶՈऄٱࡦׂࡶқ澞ࣀեׂйࣲ论分ेͫߤ
ؔЉգঝֺݻஞٱࡦׂثқङڧր澞Фեͫ҅ऀ㎆ܶރ
қ֨ٱࡦեׂםݹ৏ઋٷրͫڧқङٱࡦׂثஞݻםݹ
▲Зऄࡶյߊӄङ߂ͫٛސեރ֨ٛސ݇߿୏঴ЇङЉ
գͫे࣓ؔ引ଢՊ֘ङݻஞঝֺ澞Ѣऱৈߧ௠ચдߎ文
澞ۅݼ߄ङࡣސݕ۱

09:50-10:10 SunA3.3
Process monitoring based onAutoregressive-JITL-MSET Method for airseparation unitYiyang Shou ,Yan Liu ,Zuhua Xu ,JUN ZHAO ,RuqiangXue ,Kai Wang(Zhejiang University)

Conventional MSET-based fault detection method-s suffer from underdetermined problems due to in-sufficient equations for multiple parameters. To ad-dress this, we propose a process monitoring methodfor air separation unit based on Autoregressive-JITL-MSET. Through the Just-in-time learning method, top-ksimilar samples are selected according to the similari-ty weighted distance. Applying autoregressive recon-struction, we reconstruct the dataset frommemoryma-trix to improve estimation accuracy. Multi-way PartialLeast Squares modeling is then used for online stateestimation. A health index (EHI) is introduced to evalu-ate system status based on residuals from normal op-eration. Industrial case studies on a real air separationunit demonstrate that the proposed method achievessuperior fault detection performance and meets prac-tical operational requirements.
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ࠥڏ௜Ԉ݇ރ 1
:୿ޞ 2025/07/27 09:10 主 席: 䉣מ঱ ؆םڵ؍

:ࢵ֪ 2 ࠡ渇֔Զ
09:10-09:30 SunA4.1GammaVAE: Generation of Time-Series Data forConstrained in Fermentation Processeschengcheng liu ,Zhao Shunyi ,Fei Liu(jiangnan university)Although existing synthetic data generation tech-niques have made some progress, they often fail toadequately satisfy the stringent process constraints in-herent in fermentation systems. This study introducesan enhanced variational autoencoder based on theGamma distribution (GammaVAE) for generating multi-variate time-series data that meet minimum value con-straints. By introducing the Gamma distribution as theprior and employing a rejection sampling-based repa-rameterization technique, the method effectively cap-tures the non-negativity and asymmetry characteristic-s of fermentation data. Compared to existing constrain-t enforcement approaches that impose constraints byincorporating penalty terms into the loss function orapplying post-processing to the generated data, theproposed method provides a more principled frame-work by integrating the constraint-aware prior directlyinto the generative process. Experimental evaluation-s on penicillin and succinic acid fermentation datasetsdemonstrate that the proposed approach outperform-s existing methods in terms of constraint satisfaction,with generated data aligning more closely with indus-trial requirements while preserving the statistical prop-erties and temporal dynamics of the original data.
09:30-09:50 SunA4.2Battery Inconsistency Detection using K-meansClustering with Center OptimizationHu Yang ,Tianhong Pan ,Jiaqiang Tian(Anhui University)Lithium-ion batteries are widely used in energy s-torage systems due to their high energy density andlong cycle life. However, inconsistencies among in-dividual battery cells in large-scale battery packs cansignificantly impact performance, safety, and lifespan.Traditional methods for detecting these inconsistenciesoften rely on manual inspection or threshold based ap-proaches, which are time-consuming and prone to er-rors. This paper proposes an improved K-means clus-tering algorithm to identify inconsistencies in batterypacks by analyzing voltage data. The improved algo-rithm optimizes the selection of initial cluster centersand effectively excludes outliers, enhancing clusteringaccuracy and efficiency. Voltage-based features, suchas mean and variance, are extracted from the volt-age curves of individual battery cells to characterize

their behavior. The proposed method is validated usingreal-world data from a power station, which has betterclustering performance, reducing SSE by 8.9%, DB by2.5%, and increasing CH by 16.5% compared with thetraditional algorithm. This approach provides a robustsolution for detecting inconsistencies in battery packsand improving maintenance efficiency and system re-liability.
09:50-10:10 SunA4.3

Water Body Remote Sensing ImageAugmentation and Eutrophication PredictionBased on Multimodal Fusion of Atmospheric andWater Quality Information
ㄋਫ䃣,ࣦॹ,ࣦشਫ,Өૺ文(Ԙчٗ֌ם؆)

In existing studies on the prediction of water eu-trophication based on remote sensing images, the o-riginal water quality remote sensing data often sufferfrom unequal sampling intervals and low sampling fre-quency, resulting in uneven time gaps between datasamples and a limited dataset. This makes it difficult todirectly use the original data samples for modeling andprediction. Additionally, there is a strong correlationbetween the dry and wet deposition of atmosphericpollutants and the eutrophication levels of target waterbodies. However, current research on water eutrophi-cation prediction has not yet considered atmosphericpollutant factors. To address these two issues, this pa-per introduces atmospheric pollutant factors into thestudy of water eutrophication prediction based on re-mote sensing images and proposes a method for wa-ter remote sensing image augmentation and eutroph-ication prediction based on the fusion of atmospheric-water quality multimodal information.First, atmospher-ic pollutant images and semantic maps of the targetwater body are superimposed to construct a transferlearning-based multi-channel attention cascaded se-mantic selection network model for augmenting waterremote sensing images.On this basis, the augmentedwater remote sensing images and the spatiotemporalfeatures of atmospheric pollutant data are aligned toconstruct a cross-attention convolutional long short-term memory generative adversarial network modelfor water eutrophication prediction. Simulation resultsusing actual water remote sensing images show thatthe proposed prediction model outperforms the origi-nal GAN model, with average improvements of 6.51%in SSIM, PSNR, and COSIN metrics for the predicted im-ages.
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ऀځՃࡣЮ঑؆֘ߑ 1
:୿ޞ 2025/07/27 09:10 主 席: їѭ И֢䩳Џם؆

:ࢵ֪ 2 ࠡखкԶ
09:10-09:30 SunA5.1
Gaussian reinforcement learning for optimaltracking control of unknown systems withrandom disturbancesXincheng Li ,Yiqing Gang ,Jinna Li(Liaoning Petrochemical University)This paper investigates a Gaussian reinforcemen-t learning (RL) method integrated the Proportional-Integral-Derivative (PID) control to solve the linearquadratic tracking (LQT) problem of unknown systems.Accurate modeling of real-world systems is challeng-ing, and complex systems are generally representedas linear models with unknown perturbations. Thus, anintractable issue appeared when solving the LQT is todesign the optimal policy that accounts for random per-turbations for an unknown systems. To this end, a novelGaussian RL is developed based on the Gaussian pre-diction theory and RL techniques, resulting the optimalcontrol policy can be found referring to the expectationand variance of system states. This is the highlightedcontribution of this paper. Further, the rigorous theo-retical proof of the system stability under the found thecontrol policy is provided. Simulation results verify theeffectiveness and advantages of the proposed method.
09:30-09:50 SunA5.2
ׂйԈ作ࡨҵࣙہ௄ֺࠥࡹङڠԗ؆Ю߫ࠃՃҿ֨૨ڬ

૦૭Иङूऀځ९
௰ଳ৛,ߟߜ௺(㿄ԧם؆)

ЉૡՃچতࡹԗ؆Юঌऋ௄ڠИ׋࣪ہԈث文୓ߎ
ࡨӟд▲य़ׂйԈ作ݕङ୼ொͫڠଋۅ૓҉ރԋӡ׫ث
ҵࣙہ௄ֺͧࠥࡹAction-Injected State Prediction Mod-el, AISPMͨङڠԗ؆Ю߫ࠃ澞AISPM ପଋԈुݑګࣔہ
ࠥךઆӐдݼ߄ͫ৻ՊङҼࢦہԈ作ЊࣙࠥڏڔӲުߑ
Їͫગઋд௄ॅׂ࠴୼ொ澞֨چতࡹҵ֫ްЈङ௄૿ہ
ԋӡ׫їѮ৏߁નٛࡹ௄ہӯऀࣙͫڔ௜Ԉङઐীਸࡹ
௜Ԉঌऋৠৌѩԗ澞֨ͫރ Autocar Ѣऱ࣪׋Иङؘ௠
ৈߧ੮ͫޢથୂ֨߫ࠃ分઀ް֫ࡹЈਈؘ࣫ל௤তࣙچ
ԋ澝ࠦէҞٛ澝ਡէઅҞٛЊ૴էઅ׫֮ٵ֨ͫࡹ௄ہ
Պԗࣤঈܶ߶Ї֮ѩй Dream澝Import澝Varibad ঈׂ
িͫࡣސ௠ચҿ֨Ԉ׋࣪ہИङӐঌਈԃЊݏӲতچ澞
ङޏд҈ݕЈङਘ主ӐঌѠԇް֫ࡹ९Оୂ分Օ઀ूߎ
澞ڬ૨ߐ܉

09:50-10:10 SunA5.3
Template for Preparation of Papers for ChineseProcess Control Conference

Ө䂠ࣀ,Өਪ䃊,Ө操,ԧல,їѭ(И֢䩳Џם؆)

Aiming at the problems of high model complexi-ty and poor gangue detection in infrared coal ganguesorting, a coal gangue infrared image recognition al-gorithm SCAF-YOLO based on multi-scale attention andlightweight convolution is proposed. SCAF algorithm isbased on the modular improvement of the YOLOv8 net-work model, which significantly improves the perfor-mance under the complex scene on the basis of keep-ing the original efficient detection framework. Firstly,for the problem of target localisation bias of YOLOv8 incomplex scenes, the SIoU loss function is introducedas the YOLOv8 loss function, and the detection accu-racy of the algorithm in complex scenes is improvedby constructing an angle-aware mechanism betweenthe predicted bounding box and the real boundingbox; secondly, in order to solve the problem of insuf-ficient multi-scale feature extraction in the detectionof gangue targets, the C2f module is introduced witha MLCA attention mechanism, the formation of C2f-MLCA multi-scale feature fusion architecture, throughthe multi-layer convolution of the local details of thereinforcement and lightweight attention mechanism ofthe global context-aware idea, to enhance the algo-rithm of the coal gangue target multi-scale feature ex-pression ability to improve the ability of feature ex-traction; Finally, for the traditional convolution oper-ation in the process of feature extraction in the lossof information and computationally inefficient problem-s. SPD-Conv module is introduced as the basic con-volution unit, combined with spatial pyramid poolingand depth-separable convolution ideas, to improve thefeature extraction capability and operation efficiencythrough multi-scale feature fusion and computationalefficiency optimisation. Tested on the dataset collectedby the infrared platform, the experimental results showthat the SCAF-YOLO algorithm exhibits excellent perfor-mance and achieves significant improvement in bothmAP50 and mAP50-95 indexes. Meanwhile, the mod-el has made important breakthroughs in lightweightdesign, and its model scale, number of parametersand computational complexity are all significantly re-duced compared with mainstream methods, and re-source consumption is significantly reduced. Com-pared with similar advanced algorithms, this algorithmachieves a better balance between detection accura-cy and lightweight performance, which avoids the re-dundant computation caused by over-parameterisationand effectively improves the recognition ability of s-mall and fuzzy targets. This design enables it to showgreater practicality and deployment potential in indus-trial sorting scenarios, providing reliable technical sup-port for downhole environments with high real-time re-quirements and resource constraints.
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ՀރѳઋЊ঩৏଄જ

:୿ޞ 2025/07/27 10:50 主 席: ஐѭ敘 䂑㿄ٗЏם؆

:ࢵ֪ 2 ࠡ୸ЩԶ
10:50-11:10 SunB1.1
Product Quality Prediction of DeisobutanizerColumn Based on Attention Mechanism andBidirectional Long Short-Term Memory(Bi-LSTM) NetworkZehui Li ,Renchu He(China University of Petroleum)
Aiming at the problems of difficult real-time moni-toring of the product composition of the deisobutaniz-er column, the lag of traditional laboratory analysis,and the insufficient accuracy of a single modelingmethod, a soft sensing method integrating mechanis-m and data-driven is proposed. A mechanism modelbased on the mass-transfer and heat-transfer equilib-rium equations is constructed. Process data is gener-ated through Aspen Plus simulation and is fused at thefeature level with the data collected by the on-site DCSsystem (including variables such as temperature gra-dient, bottom pressure of the column, and top pressureof the column). The Pearson hybrid correlation coeffi-cient is used to screen out key variables as the modelinput. In view of the non-Gaussian noise and nonlineartime-varying characteristics existing in the fused data,a bidirectional LSTM network based on the attentionmechanism is developed. Experiments show that theMAE of this model for predicting the concentration ofcomponents is 0.264, which is 65.8% and 55.9% lowerthan that of the traditional LSTM method and the bidi-rectional LSTM method respectively.

11:10-11:30 SunB1.2
ׂй॔৆ৠৌޗଜԪࡦࢡ޿ضङҶ擲䃠ࡶऄࡐ SOC ѳ

ઋ
㫯ԃЙ,剋ਞ㔒,Ѡإ੠,昿௤ѭ(ןԽࣲٗם؆)

তेѳઋऄࡐਾऄࣙͧہSOCͨثஅ࠲ଋҭ/ଋ࣫ݹ
઻澝ѩԗਈ୏঒ࣲ঩৏Ӏ߄重要ٗ३џқ. ଜԪޗ঒ـ
UKFͨ֨ͧࡦࢡ޿ض SOC ѳઋИ࣫يਧױଠͫۅځѸҿ
ӑЈவЛЉٗߒז֨ͫۅү௠৏ઋࣔג૓֙҉چਈ௤ۅ
.୏ԗ஡ொۅؔे Оूߎͫ࠴९ݕӟ▲य़୸िߊઓ॔ڸ
৆ৠৌͧLSTMͨЊ UKFङԣգѳઋͧ߫ࠃLSTM-UKFͨ.
௙үׂйेؔߓۅ重ࣿۨث०੼ࢵࣧࠀதՠͫљӕे੮
ڏߣեࣀङࠢࣤ分٢ͺہ঩৏ࣙګ LSTM ৠৌԈہ؆Ю
Ԫ׍޿ضञाஈИङ֙ג৏ઋࣔͫۅђ৲ହҲдѮ৏ސ
ࡶ୏ԗЊ଎ѷଋ३澞ପଋ֨Ҷ擲䃠ۅङЉेؔߒזИࡣ
ऄ݇ރࡐதЇङ௠ચؘ௠੮ͫޢबૻйѮ৏ UKF ͫࡣސ
ӟङݕ۱ LSTM-UKF ֺࠥ֨иஉঈݼऄ૨ֺࠥИङ SOC
ѳઋӀૻ߄௤ङ௄ࡹতͫچОٗߒזӑЈङऄࡐ঒ࣲ঩
৏҈ݕдޏङઆӐࠄސ.
11:30-11:50 SunB1.3

Branch and Bound Identification Method forTime Delay Systems
Өڠ,ஐѭ敘(䂑㿄ٗЏם؆)

An branch-and-bound identification method basedon the redundancy rule and first-order difference strat-egy is proposed in this study for a class of system-s with unknown time delays. The original time-delaymodel is first transformed into an augmented modelby utilizing the redundancy rule, and the parameter-s of the model are preliminarily estimated using thebranch-and-bound algorithm. Subsequently, a noveltime-delay determinationmethod is introduced to iden-tify the system delay, which is then incorporated intothe original system. Afterwards, the branch-and-boundalgorithm is applied again to obtain the final parame-ter estimates. Simulation experiments indicate that,compared with the recursive least squares with redun-dant parameters method and the adaptive momentumgradient descent algorithm, the proposed identificationmethod demonstrates superior performance in termsof parameter estimation accuracy for time-delay sys-tems.
11:50-12:10 SunB1.4
Parameter Transfer identification for NARXmodel based on sparse Bayesian learning.Siyuan Li ,Shuang Gao ,Xiaojing Ping ,Xiaoli Luan,Feng Ding ,Fei Liu(Jiangnan university)
Abstract:˚System identification aims to capturethe dynamic behavior of a system frommeasurements.In practical applications, the nonlinear autoregressivemodel with exogenous inputs (NARX), characterized byits concise representation and flexibility through vari-ous nonlinear functions, has been widely employed formodeling nonlinear systems. Considering the charac-teristics of the NARX model, one of the primary chal-lenges in the identification process is selecting appro-priate basis functions from a redundant model set, aprocedure known as structure identification. Recent-ly, sparse identification methods have emerged as ef-fective solutions to this challenge, simultaneously ad-dressing structure identification and parameter esti-mation. These methods include, but are not limitedto, subset selection, Bayesian modeling, and sparselearning. However, some existing approaches oftenrely heavily on abundant and high-quality measure-ments to achieve reliable identification accuracy[1]. N-evertheless, real-world processes frequently yield lim-ited quantities of poor-quality measurements due to e-quipment limitations, operational conditions, and ex-

84



ternal disturbances[2]. Additionally, precisely identi-fied models of similar but distinct systems are oftenreadily available[3]. To address these issues, this paperproposes a parameter transfer identification methodbased on sparse Bayesian learning (PTI-SBL). Withoutperforming the identification from scratch, the pro-posed method leverages useful prior knowledge fromsimilar systems, enabling effective identification withfewer measurements, thereby significantly enhancingidentification accuracy at a reduced cost.˚Given thatthe source system is identified using abundant andhigh-quality measurements, whereas the target sys-tem relies on only a small number observations, atransfer identificationmethod is proposed, which trans-fers the knowledge from the source system in the for-m of a probability distribution. First, based on Bayesȑtheorem, the transfer posterior distribution of the tar-get system conditioned on the source knowledge canbe derived. It is proportional to the product of the trans-fer likelihood and the transfer prior both conditioned onthe source knowledge. In order to derive the unknowntransfer posterior distribution conditioned on the prob-ability distribution of the source knowledge, the poste-rior distribution of the source system, obtained via theSBL method, is incorporated to characterize the trans-fer likelihood distribution. Consequently, the transferlikelihood distribution is fixed, and the transfer priorserves as the only variational factor within the trans-fer posterior distribution. According to the descriptionof probability density functions (PDFs)[4], the transferdistribution is defined as an admissible set, where thetransfer likelihood remains fixed and variations are on-ly allowed in the transfer prior within the transfer pos-terior distribution. At this point, the first step of thePTI-SBL method, namely the construction of the trans-fer model, is completed. Given that the source sys-tem and the target system are similar but not identi-cal, transferring source knowledge may introduce un-known biases into the target system identification pro-cess. In the cases where the discrepancy is substan-tial, such transfer may even result in negative transfereffects. To address this, the KullbackLeibler (KL) diver-gence is adopted to quantify the discrepancy betweenthe source and target systems, and the optimal distri-bution of the target system is determined by minimiz-ing this divergence. Before proceeding, it is necessaryto establish a reference, also referred to as the idealmodel. Specifically, the ideal distribution is obtained byapplying the SBL method to the target system identifi-cation process without incorporating any source knowl-edge. Subsequently, minimizing the KL divergence be-tween the transfer model and the ideal model yieldsthe optimal transfer distribution of the target param-eters conditioned on the source knowledge. This pro-cess effectively discards inappropriate source knowl-edge, thereby minimizing the discrepancy between thetransfer model and the ideal model. The resulting op-timal transfer distribution not only resides within theknowledge-constrained set but also reflects the pref-erences of the ideal model. Finally, a numerical ex-ample is simulated to demonstrate the superiority of

the proposedmethod.˚and Discussions We conduct nu-merical simulations to evaluate the identification per-formance of the PTI-SBL algorithm. By setting up thesimilar NARX models for the source and target system-s, the simulations are designed to highlight the cost-effectiveness advantage of the transfer identificationmethod by using a limited number of target samplesunder relatively high noise level. In the simulations, theBayesian Lasso, the SBL algorithm, and the proposedPTI-SBL algorithm are employed to identify the targetsystem, with the mean squared error (MSE) used as theperformance evaluation metric. The simulation result-s show that the PTI-SBL algorithm achieves the lowestMSE. Interestingly, even when the SBL algorithm failsto correctly identify the system structure, the PTI-SBLalgorithm successfully recovers the correct structure.Furthermore, to investigate the impact of the targetdataset size and data quality on identification perfor-mance, we conduct 100 Monte Carlo experiments un-der different dataset sizes and noise levels, recordingthe MSE for eachmethod. The results demonstrate thatacross various dataset sizes and noise levels, the PTI-SBL algorithm consistently achieves better identifica-tion accuracy and lower dispersion. In particular, underconditions of smaller datasets and higher noise levels,the PTI-SBL method exhibits significantly superior iden-tification performance.˚The proposed PTI-SBL algorith-m effectively leverages knowledge from similar yet dif-ferent source systems to achieve high-accuracy identi-fication, even when only a small number of poor-qualitymeasurements from the target system are available.In the case where the baseline algorithm misidenti-fies the system structure, the proposed method lever-ages source knowledge to accurately identify the cor-rect structure and enhance the precision of parame-ter estimation.˚Words: Nonlinear autoregressive mod-el with exogenous inputs, sparse identification, sparseBayesian learning, transfer learning, Kullback-Leibler(KL) divergence.˚˚˚[1] X. Luan, X. Ping, S. Zhao, F. D-ing, F. Liu. A highly-accurate identification method forlinear systems using transferred knowledge, Automat-ica, 2025, 173: 112016.˚[2] J. Xie, B. Huang, S. Dublje-vic. Transfer learning for dynamic feature extractionusing variational Bayesian inference, IEEE Transaction-s on Knowledge and Data Engineering, 2022, 34(11):5524-5535.˚[3] X. Ping, X. Luan, S. Zhao, F. Ding, F. Li-u. Parameter transfer identification for nonidentical dy-namic systems using variational inference, IEEE Trans-actions on Systems, Man, and Cybernetics: Systems,2025, 55(1): 712-720.˚[4] A. Quinn, M. K, TV. Guy. Ful-ly probabilistic design of hierarchical Bayesian models,Information Sciences, 2016, 369: 532-547.˚
12:10-12:30 SunB1.5

An Expectation Gradient DescentSamples-Transfer Identification Method forDynamic Systems with Non-Ideal DataYan Huang ,Shuang Gao ,Xiaojing Ping ,Xiaoli Luan ,FeiLiu(Jiangnan University)
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Abstract:˚Traditional parameter identificationmethods such as least squares (LS) and maximum like-lihood (ML) have dominated dynamic system modelingowing to their simplicity and theoretical guarantees.However, these techniques rely on large, high-qualitydatasets that follow identical distributions, a conditionseldom met in industrial scenarios. In practice, non-ideal data, including noise contamination, missing val-ues, and distribution shifts, significantly degrade per-formance. To address the challenge of high-precisionidentification under non-ideal data conditions, recentstudies have explored samples-transfer identification(STI) techniques that leverage knowledge from sourcesystems to enhance target system identification[1-2].Although existing STI methods improve parameter esti-mation accuracy through the transfer of gain matricesand dynamic weighting strategies, they still suffer fromhigh computational complexity, sensitivity to differ-ences in source-target domain distributions, and risksof negative transfer. To improve the above problems,this paper proposes an expectation gradient descen-t samples-transfer identification (EGD-STI) algorithm,which explicitly models the source-target domain dis-tribution difference as a latent variable by establish-ing a unified probabilistic framework for transfer iden-tification. It integrates gradient-driven optimizationwith transfer learning principles to mitigate distribu-tion discrepancies and resist data anomalies. The pro-posed method aims to achieve robust parameter iden-tification for dynamic systems under non-ideal dataconditions, ensuring high accuracy even with limitedsamples, significant noise interference.˚First, cross-system modeling and discrepancy quantification es-tablish a probabilistic foundation for knowledge trans-fer. Two structurally analogous systems, designatedas the source system and target system, are formulat-ed under zero-mean Gaussian white noise conditions.While both systems share identical model structures,their parameter vectors and noise characteristics di-verge, reflecting real-world discrepancies in data dis-tributions. The source system, with known historicaldata, serves as a reference for transferring knowl-edge to the target system. The key innovation is toquantify the inter-system differences through a laten-t variable framework that is able to match the pri-or knowledge acquired from the source system withthe target system data, which is a key step for ro-bust identification under non-ideal conditions. Second,the expectation gradient descent (EGD) framework isintroduced to iteratively refine parameter estimates.Traditional expectation maximization (EM) algorithmsalternate between expectation (E) steps, which com-pute posterior distributions of latent variables, andmaximization (M) steps, which optimize parametersby solving analytical equations[3-4]. In complex sce-narios, particularly those involving high-dimensionalparameter spaces or non-convex objective functions,the derivation of closed-form solutions for the M-stepproves computationally infeasible. To overcome this,the proposed method replaces the explicit M-step witha gradient-driven update rule. During the E step, the

conditional distribution of latent variables is derivedusing Bayesian inference, leveraging the Gaussianproperties of noise to simplify posterior calculations.Subsequently, in the gradient descent (GD) step, pa-rameters are updated incrementally by ascending theexpected log-likelihood gradient, circumventing theneed for analytical maximization. This fusion retainsEMȑs ability to handle latent variables while incor-porating the flexibility of gradient-based optimization.Third, convergence guarantees and gradient optimiza-tion strategies ensure stability and efficiency. A keychallenge of the EGD-STI algorithm is to balance thestep size to avoid divergence or slow convergence.The method uses a spectral radius criterion to limitthe learning rate and ensure that the iterative updatesshrink to the optimal parameters. Specifically, the stepsize is dynamically adjusted based on the eigenval-ues of the gradient Jacobian matrix.˚and DiscussionsThe estimation performance of the proposed EGD-STIalgorithm is evaluated under non-ideal conditions, in-cluding scarce sample numbers and significant noiseinterference. To assess robustness, the mean squareerror (MSE) served as the primary evaluation metric.Simulation results demonstrate that the EGD-STI al-gorithm achieves stable convergence across diversescenarios. Although initial MSE values are moderatelyhigher due to randomized parameter initialization andthe iterative nature of gradient-based optimization,the errors exhibit a consistent decline as iterationsprogressed, ultimately converging to a steady state.The EGD algorithm effectively improves computationalefficiency by avoiding the explicit matrix inversion op-eration involved in the parameter estimation process ofthe classic EM algorithm. However, in high-dimensionalparameter space, its limited iterative step size reducesthe convergence speed. Comparative analysis withtraditional LS and TI algorithms reveals the superior-ity of the EGD-STI algorithm. The expectation-drivenlatent variable inference combined with gradient opti-mization effectively reduces the impact of distributiondifferences. In addition, the algorithm shows enhancedrobustness in high-noise environments and with limit-ed sample sizes, and is able to leverage the migratedknowledge from the source system to alleviate thechallenges of data scarcity.˚The results demonstratethat the proposed EGD-STI algorithm enables accurateparameter estimation for dynamic systems with non-ideal data. By modeling distributional discrepanciesas latent variables and iteratively optimizing parame-ters through expectation-driven gradient descent, thealgorithm adjusts transfer weights and mitigates neg-ative transfer effects. Theoretical convergence guar-antees and simulation validations confirm its superioraccuracy and robustness under high noise and limitedsamples.˚Words: expectation gradient descent, trans-fer learning, system identification, samples-transferidentification, non-ideal data˚˚[1]X. Luan, X. Ping, S.Zhao, F. Ding, and F. Liu, ȔA highly accurate identi-fication method for linear systems using transferredknowledge,ȕAutomatica, vol. 173, Art. no. 112016,Mar. 2025.˚[2]L. Xin, L. Ye, J. Chius, and V. Sundaram,
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ȔIdentifying the dynamics of a system by leveragingdata from similar systems,ȕ in 2022 Amer. ControlConf. (ACC), Atlanta, Georgia, USA, 2022, pp. 818-824.˚[3]J. Chen, J. Gao, Y. Liu, C. Wang, and Q. Zhu,ȔAcomprehensive expectation identification frameworkfor multirate time-delayed systems,ȕIEEE Trans. Ind.

Inform., vol. 19, no. 5, pp. 7011-7021, May 2023.˚[4]N.Sammaknejad, Y. Zhao, and B. Huang, ȔA review ofthe Expectation Maximization algorithm in data-drivenprocess identification,ȕJ. Process Control, vol. 73, pp.123-136, Jan. 2019.
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:ࢵ֪ 2 ࠡ୸ЩԶ
10:50-11:10 SunB2.1
Observer-Based Active Disturbance RejectionControl for Multi-Agent Leader-FollowingConsensus via Dynamic Event-Triggered

张⼙,Ѿٵ,㬮ࡪߟ,શ୯䙹(ٕ֚ૹԗٗם؆)
For multi-agent leader-following systems subjec-t to unknown external disturbances and constrainedcommunication resources, this paper proposes an ac-tive anti-disturbance consensus control method in-tegrating an observer and dynamic event-triggeredmechanisms. To address the incomplete measurabil-ity of follower agents’ states, a distributed state ob-server is designed for dynamic state estimation. Aim-ing to alleviate resource waste in traditional period-ic communication, a dynamic event-triggered mecha-nism is developed by incorporating a state-dependentdynamic threshold function, which adaptively adjuststriggering intervals to significantly reduce communica-tion frequency while guaranteeing consensus. To coun-teract the stability impacts of external disturbances,a distributed disturbance observer is constructed forestimating each follower’s disturbance, accompaniedby an active compensation strategy that dynamicallyneutralizes disturbances. Theoretical analysis demon-strates that the proposed approach prevents Zeno be-havior and ensures uniform ultimate boundedness ofall closed-loop system signals. Finally, simulation re-sults validate the effectiveness of the theoretical find-ings.

11:10-11:30 SunB2.2
The finite-time distributed formation control ofUSVs based on FTESOLulu Wang ,Ao Xu ,Ning Yang ,Ge Song(Harbin University of Science and Technology)

This paper deals with the distributed formationcontrol problem for unactuated vessel. Firstly, a finite-time extended state observer (FTESO) is designed toquickly observe the compound disturbances and veloc-ity information at the same time. Secondly, the cou-pling term of surge velocity and heading angle is takenas the control input in the kinematic equation, and thevelocity of the virtual leader does not need to be as-sumed to be non-zero, that is, the containment controlof the virtual leader in any state can be realized. Then,based on the observations of velocity and compounddisturbances, the finite-time virtual control law and thefinite-time containment controller of distributed forma-tion are designed in combination with the containmen-t control method. Then, the system stability analysisproves that all signals of the closed-loop system are

consistent and ultimately bounded. Finally, two sets ofsimulation experiments are given to verify the effec-tiveness of the proposed formation control method.
11:30-11:50 SunB2.3

Multi-Agent Resilient Coverage Control inUnknown Dynamic EnvironmentsZheyuan Ning ,Hao Luo ,hao wang ,YunFeng Zhang,Yuchen Jiang(Harbin Institute of Technology)
Multi-agent coverage control is critical for applica-tions like environmental monitoring, but sensor faultsmay distort environmental parameter estimation anddegrade coverage performance. Existing methods as-sume ideal sensor conditions, failing to address practi-cal scenarios with sensors failures or cyber attacks. Adistributed resilient coverage control algorithm is pro-posed to achieve joint estimation and control via dy-namic environmental parameter modeling. Theoreticalproof demonstrates convergence of parameter estima-tion. Simulation shows lower coverage cost comparedto conventional method with final performance match-ing fault-free scenarios

11:50-12:10 SunB2.4
Observer-based adaptive neural networkcontrol for multi-agent systems with input delayand input saturationli xin ,dakuo he(Northeastern University)
In this paper, an adaptive neural network controlscheme based on state observer is studied for multi-agent systems with input delay and input saturation.Compared with existing literature, this paper consid-ers both input delay and input saturation in multi-agent systems, which poses difficulties for controllerdesign. On this basis, the Pade approximation com-bined with Laplace transform and the introduction ofauxiliary variables respectively eliminate the effectsof input delay and input saturation. In addition, a s-tate observer based on radial basis function neural net-works are designed to approximate unknown nonlin-ear functions and estimate unmeasurable states. Final-ly, it is demonstrated through adaptive backsteppingtechniques and Lyapunov stability theorem that multi-agent systems can achieve consensus tracking controlobjectives. The estimation error of the state observ-er and tracking error converge within a small range ofzero. The effectiveness of the proposed method areverified through simulation.

12:10-12:30 SunB2.5
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Distributed Game-Based Dynamic FormationControl and Obstacle Avoidance for MultipleUAVsYong Xiao ,Xiaoxiang Hu ,chen yang ,Bing Xiao(Northwestern Polytechnical University)
This paper presents a collaborative obstacle avoid-ance control algorithm for multi-UAVs formation in dy-namic environments, which integrates gradient de-scent optimization, game theory, and distributed ob-servers. By modeling the formation problem as a non-cooperative game, a Nash equilibrium solution strate-gy based on local cost functions and implement neigh-bor state estimation through a consensus protocol is

developed. This algorithm innovatively incorporatesa nonlinear potential fieldbased obstacle avoidancemechanism, ensuring that UAVs consistently main-tain a safe separation distance. Simulation result-s demonstrate the algorithm’s effectiveness throughthree operational phases: initial formation assembly(0-30s), cruising stability maintenance (30-60s), andfault-tolerant hexagonal reconfiguration (60-90s) un-der communication failures. Compared with conven-tional methods, our approach significantly reducescommunication load while maintaining excellent recon-figuration capability during mission transitions, offer-ing both theoretical insights and practical solutions forcomplex UAV swarm control scenarios.
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:ࢵ֪ 2 Զסߌࠡ
11:10-11:30 SunB3.1
આӐٗЏݻஞઞލИङֿҞ१չঝע੫୼ொङՕଈ१ࣔ

ࡣސՈݕګ
张▲政,҇ࡦࡲ(ԢБࣲٗם؆)

ރߛߌўङՊԗͫѫ引૜ߚ作ݱ३ٗЏଋ३ंйࡶ
݇ङ分٢Ҟख़йԷ՗݇ރ澞ڏޞ࠴ॹ֨Է՗݇ރЇङݻ
ஞઞֺࠥލЉਈױڮङଠځ଑य़ޏՊԗ澞ђ݇ރ࢛ךИ
ؔ▲дڱՈٷ૨ͫۃд҈ݕО଑З୼ொګՈՕଈ१ࣔݕ
ङۨݼ澞߄ٝ৲ࣀङׂйЉՊࣔګङࡣސ௷ثګֿࣔך
ҝગ݇ރֿ࢛ङݻஞঝӰٵ੫ؘͫ֨எٗЏИͫЉգٗ
ӑЈݻஞՇࣿङைࣤЉգͫ஡љੂٵڱ੫ݻஞ݇ރத澞
文ߎ੫୼ொͫٵОдઆӐֿ୿分٢Ҟ१ՃঝӰЉͫ࠴֜
ࡣސՈݕګङՕଈ१ࣔ݇ރֿך੫ٵӟд▲य़வէЉݕ
ͧPETSͨͫ ґܴঝӰӮӰޞգͫڑ分٢ֿ࢛ٛشӗݼ߄
ঌऋͫљߓ੫Ԇٵઐীଋ३И引ҵдঝӰ֨ٷ信息ͺۅ
৙આֿ࢛ঝӰЉٵ੫ۅֺࠥثਈङڧր澞֨ TennesseeEastmanଋ३ͧTEPͨ݇ރதЇङؘ௠௠ચд PETS֨ך
ЗٗӑЈङѩ૞分ঝۅਈ澞ٷЊךय़ͫࡁثࡣސPETS֨
И୿ঝЊރصঝݻஞઞލѠԇИ֮Ոڱдުੋݕԟͫҭ
分ચޢд۱ؘ֨ࡣސݕஎٗЏް֫ऀځИङۅݼ߄Њ௩
澞ۅࠕ

11:30-11:50 SunB3.2
ԗٗଋ३ךՊ୏঩৏ङл凥ՠچЊֺࠥע୆ӮӰ

㬮䎬⬡,ਸ஁怪,ސԌਠ,ક敘(И֢ीם࡝؆)
֨ԗٗࣿфଋ३ИͫՉӱગו৯ԗ澝ٗਫߚўՊԗ

ѫՇࣿرࢵ઻ङٗ作ثݏրͫੴڧঈ֜পङ܃ٴउי۪
ࠥ؆ރ઻ङثݏЭசФՊԗͫੴۅࣔہՊͫ঩৏ङԈݷ
Ӳݏث஬要ؼޞچӑͫଇӱ▲ؔ३ە୆ङעѫӟ࣫رֺ

ৈߣ଒੧重ߣ澞୓؂֨ثङ଑य़୼ொͫߎ文ݕӟд▲य़
ׂйл凥ՠچङֺࠥע୆ӮӰͫࡣސОךՊ୏分ށ PID
ث论҉݇澞௙үͫ引ҵлबࣲ҈ݕߣӲ঩৏ङ֨ি重ݏ
Պ୏঩৏ИѠ۞ДЗPIDך੮ଇͫھङࠢچञչл凥ՠ׍ ӟ୻࣪лݕ࠵▲ե଒ࣀ澞ۅӲ֛૨Ф୿ङ凥ՠࣔݏ
ब׍ثञЊ୻࣪л凥ՠͫچପଋ୻࣪ࡹડӗٗش作୏ͫ
ѽ࣫ࠥלՊԗ୏ਈچ०ङ୼ொ澞୻࣪л凥ՠثઆӐЉٷ
ઋ঑ӟ୻࣪л凥ՠچқ६ؔ娑ٱ঩৏݇߿ͫچ୆३עֺ
߂澞ލङӮߣӲ঩৏ީի஬要重ݏؘ࣫৲ङ昹қͫ଒چ
եͫପଋІЗؘ҆ङѢऱͫ௠ચдӮӰࡣސङۅݼ߄澞

11:50-12:10 SunB3.3
வէߎ߽ش୼ொङதۨҫ؆ЮٗЏଋ३ݻஞઞूࡣސލ

९
ஐबۃࡒ,ࡦࡲ҇,ࡐ㨼(ԢБࣲٗם؆)

ङו؏йٗЏଋ३ثࡣސލஞઞݻ௜Ԉ݇ރङ߄࣫
௤ૅ୏݇ރӀڠૻ߄ङ҉૓ͫۅ৲ؘ֨எٗЏଋ३Иͫ
ОହҲગו୸ޞ୿הйݻஞࣙثہ঩৏ٯ࠳଍੧ଭۨङ
Е重Ԯݻͫ؞ஞ݇ރङੂՈڪڪѫՉӱஒӲͫ଑حਚд
.୼ொލஞઞݻߎ߽شЉૡङ݇ރஞݻ ОઆӐЇଚ୼ொͫ
ލஞઞݻЏଋ३ٗߎ߽شӟд▲य़தۨҫ؆Юङݕ文ߎ
ګЮ֘И଒੧ࣔ؆ڞ分Ӱଟҵ݇ރߎ߽ش׷Խرͫࡣސ
MLPͨͧߑऽ۟كךଟҵ࠵▲ੴ଒ګՈӱङࣔݕՈͫݕ
.ګӟ壝ՠࣔ૿ٷ壝ՠֲࠥګࣔ ગઋѠԇबҼۅਘଠځ
ҫ݃עԆߑߓӲͫԈہલ࠿ޅЗѠԇङ؆Ю重ڱͫࢵӱ
ҫ؆Ю分ঝ֘ͫٷЊүӹઐীױङڞ؆Ю֘଒੧தۨڱ
ӱৄ߂ङதۨ分ঝ֘ͫݻஞઞލৈߧପଋثதۨ分ঝ֘
ङ૿ӟ଒੧૷ڱॕ܎ӱ. થઞࡣސލӯऀдЉգֺࠥ୿
ङѩԎͫӗەߎ߽شصӑЈङଋܧՠͫਈڱלӱૻױङ
.ߧৈލஞઞݻߎ߽ش ҅ऀٗЏଋ३ݻஞઞލ௅ֿङପ
ଋ३޿ގதँহ੼Ѥ݇ރऀ (TEP) ӟݕத௠ચд۱݇ރ
.ۅݼ߄ङࡣސ
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:ࢵ֪ 2 ࠡ渇֔Զ
11:10-11:30 SunB4.1

چࢋऽֺࠥЈߌ Koopman Ԫࡦࢡ޿ض
剋げげ,ڰ䛝,શ哿,ߜ㘸И(㿄ԧם؆)

சवٗЏ঩৏چߒזङЉݕލ௤ͫளিہࣙۅѳઋ
֘ङગઋՊػڱО重要澞ߎ文ݕӟд▲य़ׂй Koopman
঑ࣲ׿论ङچࢋԪͫࡣސࡦࢡ޿ضљثځӀߌ߄ऽֺࠥ
ளিۅ঩৏ङࣙہѳઋ୼ொ澞Ѯ৏ࡣސପ҉ٯ૓তेङ
঩৏ֺࠥͫ৲ࡣސߎӯऀ Koopman ঑ݕ׿Ո঩৏ङҼ
୰ࣔٷͫۅৈՠ॔چࢋ৆ৠৌ؆Ю঩৏ࣔޗ֨ͫګ஬঩
৏ֺࠥ信息ەӑЈੂچࢋڱ Koopman িֺࠥۅͺࣀեͫ
چࢋҵӱٔ֘ࡦࢡ޿ضԪر Koopman িֺͫࠥۅљڱ
ӱߌऽளিۅ঩৏ङѳઋࣙہ澞Ѣऱৈߧ੮ͫޢથࡣސ
ࢡѮ৏ࡁؘ࣫לӑЈͫਈە஬঩৏ֺࠥү௠ऽજङޗ֨
ਈ澞ۅѩङѳઋ޾ࡣސࡦ

11:30-11:50 SunB4.2
TCGA-Net: A Temporal Convolution and GRUBased Dual Attention Network for MultiscaleSoft Sensor ModelingHuanqi Sun ,WeiLi Xiong ,Junxia Ma ,Xudong Shi(Jiangnan University)
The multilevel coupling of reaction units in indus-trial process technologies results in processes exhibit-ing distinct multiscale characteristics and complex dy-namic behaviors. Moreover, the presence of long-termdependencies among process variables poses signifi-cant challenges for effective temporal feature extrac-tion. To address these issues, a multiscale soft mea-surement model based on a two-stage attention frame-work is proposed. First, a two-stage feature extractionstrategy is designed to simultaneously capture localcoupling relationships and global temporal dependen-cies, thereby enhancing the modelȑs ability to char-acterize complex process dynamics. Second, a two-stage attention enhancementmechanism is introducedto dynamically explore potential correlations betweeninput and target features, highlight critical feature rep-resentations, and evaluate the importance of different

historical time points for more accurate prediction. Fi-nally, the proposed method is applied to a wastewatertreatment process, and experimental results demon-strate its superior predictive performance compared toexisting approaches.
11:50-12:10 SunB4.3

A Topology-Enhanced HierarchicalSpatio-Temporal Decoupled AttentionArchitecture for Soft Sensing of Key WaterQuality Indicators in Wastewater Treatment
㬕঱ࡌ,㬮ؑㅍ,ގחԨ(Иԧם؆)

The wastewater treatment process is character-ized by multivariable coupling, dynamic time-varyingoperational states, and complex topological relation-ships among variables, posing significant challengesto improving the performance of soft sensor model-s. To address these challenges, this paper proposesa soft sensing method for key water quality indica-tors based on a topology-enhanced hierarchical spatio-temporal decoupled attention architecture. First, toresolve the difficulty in effectively extracting featurescaused by multivariable coupling and dynamic opera-tional states, we design a spatio-temporal decoupledattentionmechanism based on Transformer, which sep-arately extracts decoupled temporal and spatial fea-tures through two parallel branches. Second, to com-prehensively capture feature variation patterns acrossdifferent scales, we construct a hierarchical pyramidstructure that utilizes convolutional downsampling op-erations to extract cross-scale joint representations.Finally, to overcome the insufficient characterizationof implicit topological relationships among variablesin the absence of prior knowledge, we introduce anadaptive topology learning module that builds an end-to-end trainable graph attention network. Experimen-tal results demonstrate that the proposed method sig-nificantly improves the online estimation accuracy forthree key indicators: BOD, TN, and COD.
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:ࢵ֪ 2 ࠡखкԶ
11:10-11:30 SunB5.1

Bone Marrow Cell Classification Based onMulti-scale Feature Fusion
Һ❃,શ哿,ߜ㘸И,ڰ䛝(㿄ԧם؆)

Morphological classification of bone marrow cellsconstitutes a critical step in hematological disease di-agnosis. However, the current gold-standard manualmicroscopy method remains time-consuming and inef-ficient due to cellular diversity and high inter-class fea-ture overlap, failing to meet clinical demands for timelypatient assessment. To address the insufficient featurerepresentation in existing deep learning approaches forbone marrow cell classification, this study proposes amodel based on residual neural networks with featureenhancement mechanisms. The framework incorpo-rates three key innovations: First, cross-scale featurecompression units are integrated into residual blocksthrough pyramid-structured modules to enable multi-receptive field feature interaction. Second, a cell fea-ture enhancement module is designed to strengthenthe model’s capability in capturing critical morpholog-ical parameters. Third, dynamic feature fusion chan-nels are constructed with deformable attention mecha-nisms to achieve hierarchical feature integration. Com-parative experiments on public bone marrow cell im-age datasets demonstrate that the proposed modelachieves a 3.1% accuracy improvement over baselinenetworks, establishing a novel technical pathway fordigital bone marrow cell analysis.
11:30-11:50 SunB5.2
PatchX-MLP͹▲य़ऀй SCR ҵ口 NOx ޞङࡹ௄چࡼ

ࡣ঑ࡹ௄پ
(؆ם䂑㿄)࣪ۼ؎,ࡇޏ୛୐Ѯ,张,ߥ☷ߜ

Одݼ߄௄ࡹଣۅܫ➻ԗଐԽͧSCRͨ঩৏Иҵ口NOx ऽ֘ͧMLPͨЊ۟كךӟд▲य़ׂйݕ文ߎͫچࡼ
ȍȍPatchX-MLP澞થֺࠥࠥࡹ௄پޞ੭Ѓٔҵङچؾך
ֺ壝ՠд PatchTST ङ੭Ѓ分ԁ۝ۃЊ X-MLP ङପଳс
ՂߑӲͫਈלђЉգޞ݂݀چؾ୿پӧИङ؄ਭۅЊ૟
Ԏګࣔۅ澞PatchX-MLP ପଋІЗ৓چङ MLP ֲؘࠥ׿

引ҵைֿٷͫࠥڏՊ୏ԣգך૓չ҉ߊ澝୸ڔࠥୂق࣫
தչؘ݇ރڐԗਈԃ澞֨ҹЗҸࡤԟֺࠥݕљރӡע݃
எ SCR ٗЏ݇ރЇङؘ௠ৈުߧॐͫPatchX-MLP ֮֨
નٛͧMAEͨܶ߶Ї֮ѩйث্֮ٵનٛͧMSEͨЊސ
௠ચдҿֺ֨ͫࠥࡹ௄پޞࡶय़主ך NOxچࡼ௄ࡹѠԇ
Иङү଒ۅЊؘऀۅ澞

11:50-12:10 SunB5.3
A Study on Spartina Alterniflora MonitoringMethod Based on Deep Learning and UAVImagesZiang Li ,Baiyu Zhu ,Pingjie Huang ,Hongjian Zhang,Yuqi Cao(Zhejiang University)
Currently Spartina alterniflora is considered an in-vasive alien species in many places. How to dynami-cally monitor Spartina alterniflora in the coastal mud-flat area has become a task that needs to be solved.Traditional satellite remote - sensing monitoring meth-ods face limitations such as low temporal resolutionand susceptibility to environmental factors. To addressthese issues, this study integrates deep - learning tech-niques with unmanned aerial vehicle (UAV) imagery toinspect the growing situation of Spartina alterniflora.Firstly, based on Sentinel - 2 NDVI time - series datafrom 2021 to 2023, we combine the Harmonic Analysisof Time Series (HANTS), Savitzky - Golay (S - G) filteringalgorithms, and the Jeffries - Matusita (J - M) discrimi-nant algorithm to determine the critical detection pe-riod for Spartina alterniflora in early May. During thisperiod, we collect UAV aerial images and preprocessthem. Then, we design an improved YOLOv5 object- detection algorithm by embedding the Convolution-al Block Attention Module (CBAM) after the lower andmiddle C3 blocks of the CSPDarknet framework. Ex-perimental results on a dataset of approximately 1000images show that the improved algorithm significant-ly outperforms the original YOLOv5 in terms of meanAverage Precision (mAP) and F1 - score, especially indetecting small targets and reducing misclassificationrates. This research provides a reliable technical ap-proach for the efficient monitoring of Spartina alterni-flora in coastal wetlands.
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Research on multi-objective optimizationmethod for continuous casting and hot rollingproduction scheduling
Ԣࢎޢ,嗱߉恁,䉣⢓,ѿ䂠ࠁ,࡭ԬԢ(Иԧם؆)

: As the key links in the steel production process,the production scheduling level of continuous castingand hot rolling processes is of great significance to theenergy conservation and consumption reduction, intel-ligent transformation and upgrading of steel enterpris-es. Most of the existing studies on continuous cast-ing and hot rolling production scheduling are single-objective optimization modeling, which does not con-sider the synergistic relationship between steel pro-duction indicators and energy consumption emissions.Based on the hot rolling process constraints, this paperestablishes a vehicle path planning model that consid-ers the length constraints of slabs with the same widthand the arrival order of slabs for the two goals of opti-mal hot rolling production indicators and minimum en-ergy consumption. A real-time solution method basedon graph attention neural network is proposed. By ad-justing the selection window to limit the decision spaceof the slab, the optimal Pareto frontier is obtained, andexperimental verification is carried out on the actualproduction data of a steel plant. The results show thatthe design method in this paper can effectively bal-ance the conflict between production quality and ener-gy consumption, and can provide guidance for the real-time scheduling of continuous casting and hot rollingproduction in steel enterprises.
13:50-14:10 SunC1.2
Optimization scheduling of electrolytic copperfoil production process based on hierarchicalgenetic algorithm

幏؛咒,娔ّ޴,ㄋ॒ۃ,௰ڏם(Иԧם؆)
The foil production process is a key step in themanufacturing of electrolytic copper foil, characterizedby high energy consumption and strong continuity. Op-timizing energy consumption and production schedul-ing under the time of use electricity pricing policy is aneffective path for electrolytic copper foil enterprises toreduce costs and increase efficiency, and achieve sus-tainable development. The actual foil production pro-cess mainly relies on manual experience for schedulingdecisions, and there are problems such as insufficien-t dynamic electricity price response, low energy effi-ciency, and lack of data model support. Meanwhile,

there are three limitations in research based on tradi-tional optimization scheduling models: static parame-terization of current intensity, neglect or simplificationof production process soft constraints, and insufficientconsideration of energy cost optimization. Therefore,in the context of time of use electricity pricing, this pa-per considers the process soft constraints that reflectthe actual production elasticity demand, establishes acost optimization model for foil production electricity,and uses the current intensity closely related to pro-duction efficiency as the decision variable to achievethree variable collaborative decision making for equip-ment selection, process sorting, and current configu-ration. A hierarchical genetic algorithm based on adual chromosome hierarchical coding mechanism isdesigned for solving the problem. Experiments haveshown that compared to the original production plan,the designed scheduling optimization reduces energycosts by 15%. At the same time, compared to theother four algorithms, the designed hierarchical genet-ic algorithm has the lowest energy cost for optimiza-tion. This study provides an intelligent optimization ap-proach that integrates process constraints and powerscheduling for high energy consuming process indus-tries, providing theoretical support and technical path-ways for the green transformation of electrolytic cop-per foil production.
14:10-14:30 SunC1.3Optimization of Integrated Energy SystemScheduling Based on Multi-StrategyCollaborative Presolve Approaches

્ҡ,ஐѭ敘(䂑㿄ٗЏם؆)In Integrated Energy Systems (IES), the strong cou-pling between various energy forms and the introduc-tion of discrete decision variables lead to issues such assevere constraint redundancy and overly large variablebounds in the Mixed-Integer Programming (MIP) mod-els. A multi-strategy collaborative presolve processis proposed in this paper. Techniques such as redun-dant constraint removal, boundary strengthening, andsingle-element equality substitution are applied to sim-plify the model and improve solution efficiency. Experi-mental results show that, when the Gurobi, CPLEX andSCIP solvers are used to optimize IES systems, the pro-posed method reduces the solution time while main-taining the accuracy of the optimal solution. The effec-tiveness of the proposed presolve process for efficientmodeling and real-time scheduling of IES is verified.
14:30-14:50 SunC1.4
ࡹЊडࠥڏݼৠৌׂӕਈࢽ壝ՠङࣲ݅ߑЊ݇ރ
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张⬡,ㄋࣳ,ৢ⛮(И֢ीם࡝؆)
ङҼ୰࣪ਭͫҿ݌ৠৌ作Оଋ३ٗЏИਭਈӗࢽ݅

ਈݼडݕثࡹԟਈ࢛ӯऀࣤݼӀ߄重要۞У澞୓࣫ث
௜Ԉ݇ރઆ֟஡ЊࡌރՀֺࣲࠥߑИࡣސࡹडݼਈ߄
ֺࠥઆୋۅЉૡङ୼ொͫߎ文ݕӟ▲य़ׂй݇ރЊࣲߑ
壝ՠङ݅ࢽৠৌਈݼडࡣސࡹ澞ପଋࣲ࣒信息॔৆ৠৌ
ͧPINNͨڏߣਈֺͫࠥݼৈՠ݇ރ௜ԈЊۉ،ࣲ࣒঳ͫߘ
֨஑Ѻ҉݇ރ૓ۅङգֺࠥڠ׍ޞङࣲ࣒▲ਚۅͺ୊ऀ
ট׿৩঑ࡣѩԗࡌઆ݅ࢽৠৌׂӕਈ҄߂ؔेͫݼ଍੧
ٗӑͺପଋؘࡁثஎ଍੧ՀރЊׂӕֺࠥͫ୏ԗਈݼҞ
לਈࡣސݕ文۱ߎͫޢ੮ߤ分҆ࠄԃ澞ࢪજӰਭਈٷٛ
ӕे୏ԗਈݼҞٛͫՃޞՇ࣫֨ࢪਭਈߑѫؘͫثஎٗ
ЏࣿфӀ߄重要ङܶح۞У澞

14:50-15:10 SunC1.5
A Multi-Parameter Fusion IntelligentDecision-Making Framework for Mixed OilCuttingHuajun Xu ,YONG LI ,Tao Wang ,Jinghao Guo ,XiaoyongGao

( China University of Petroleum )
In multi-product pipeline transportation systems,accurately predicting the interface of mixed oil seg-ments and executing timely cutting operations remainsignificant challenges. Traditional decision-makingmethods, which rely solely on densitometer readings,often suffer from limited accuracy and robustness.This paper proposes an intelligent decision-makingframework that integrates a Kolmogorov-Arnold Net-work (KAN) with a Long Short-Term Memory (LSTM)network and an attention mechanism. By leveragingboth expert knowledge and multi-sensor time-seriesdata, the model effectively predicts key flow param-eters and supports proactive intervention by the S-CADA system. Experimental results demonstrate thatthe proposed KAN-LSTM-Attention model achieves a15% improvement in prediction accuracy over tradi-tional approaches (e.g., ARIMA, LSTM), and a 3% gainover CNN-LSTM models. The framework offers a re-liable and interpretable solution for real-time mixedoil monitoring and decision-making in long-distance,multi-product pipelines.
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13:30-13:50 SunC2.1

Simulated Annealing-Optimized ArtificialPotential Field Method for Multi-Agent CollisionAvoidanceLiu Xianghang ,Aimin An(Lanzhou University of Technology)
The problem of collaborative multi-agent pathplanning in complex multi-obstacle environments isa current research hotspot in academia. However,achieving efficient obstacle avoidance, smooth pathgeneration, and environmental adaptability for collab-orative multi-agents in such scenarios remains a chal-lenging task. This paper proposes a novel formationobstacle avoidance control strategy that integrates theleader-follower approach with the artificial potentialfield method, optimized using a simulated annealingalgorithm. We introduce the simulated annealing al-gorithm and combine its objective function optimiza-tion results with the improved artificial potential fieldmethod to enhance agents’ capability of escaping lo-cal optima in complex obstacle environments, therebyimproving the overall performance of agent path plan-ning. Simulation results demonstrate that the artificialpotential field method optimized by simulated anneal-ing exhibits stronger adaptability, generates smootherleader paths, achieves higher path planning efficiency,and better addresses complex multi-obstacle environ-ments.

13:50-14:10 SunC2.2
Trajectory Tracking Control for FlexibleManipulator Based on Combined NeuralNetwork Controlyongquan Li ,Aimin An(Lanzhou University of Technology)
Trajectory tracking control of flexible robotic ma-nipulators is a research hot spot in the current aca-demic field. However, the insufficient tracking accura-cy and poor anti-disturbance performance caused bythe highly nonlinear characteristics of flexible manipu-lator systems remain a critical challenge that requiresurgent breakthroughs. This paper focuses on the chal-lenging issue of improving trajectory tracking accuracyfor flexible robotic manipulators, where control preci-sion is inherently constrained by highly uncertain non-linear dynamics. The flexible manipulator system isa high-order nonlinear system, possessing strong cou-pling characteristics. During the processing of estab-lishing the dynamic model, highly uncertain nonlinear-ities will be generated. Regarding the problem thatthe trajectory tracking control accuracy of flexible ma-nipulators is difficult to be improved due to the highly

unknown nonlinearity. Design a neural network con-troller , employing an RBF NN as a compensator to re-alize compensation for the unknown nonlinearities ofthe system , and by using the sliding mode control toreduce the approximation error. The designed controlmethod is implemented using Radial Basis Functions(RBF), combined with a Error Feedback Neural Network(NN), where the Neural Network serves as a policy net-work. Compared to traditional neural networks, in thefeedback framework, the Error Feedback Neural Net-work can learn and provide feedback on the system’sstates, while the RBF NN can rapidly update its weightsbased on the real-time feedback from the Error Feed-back Neural Network, further adjusting the control poli-cy to adapt to the dynamic changes of the system. Thisresults in a higher capability to approximate the sys-tem’s nonlinearities, thereby achieving fast and pre-cise control of the system. Additionally, the feedbackframe, through the feedback mechanism of the ErrorFeedback Neural Network, can reduce the variance ofpolicy updates to some extent, enhancing the robust-ness of the system and significantly improving its abil-ity to resist external disturbances. The stability of thesystem is proven through the Lyapunov stability theo-rem, and the effectiveness of the proposed method isultimately demonstrated by simulation results.
14:10-14:30 SunC2.3
ׂйڠچࢋԗ؆Юङޗыߑॱ۫ਘ主Ӑঌूࡣސ९

յ政⬡,Өӯ؃,޴Ұ䬰,ࣦ߶(㿥ஆਡॱਡםמ؆)
Оݕ௤ޗы޴ߛߌ֨ߑਈॱ۫Иङਘ主Ӑঌ୼ொͫ

ՠ଎ঀঌऋѩԗͧMixࢌӟд▲य़ݕ Proximal Policy Op-timizationͫM-PPOͨ঑ͫࡣથ֨ࡣސ PPOङ֨িঌऋࠃ
߫И引ҵ重要ۅ୊߽ߑӲͫऀזԷ՗৆௠ͫ݇ރࡐգޞ
ପଋԈہ੶ӿ昹қٵ੫ޛޏঌऋٛݕͫڑԟ݇ރӯऀࣤ澞
Ѣऱৈߧ੮֨ͫޢӁֺङॱؘ۫௠֫ްИͫ分߫ࠃكЈ
ङ M-PPO ঑ࡣਈלঢ়िݍ索ޞ୿ͫହҲ஘ҵ߂ୂقѩͫ
ବڽٷԈӐঌߑԎЈਘ主؆ЮہЉգ֨ߑыޗح引ݼ߄
ӱଇѩԎѹ৥ͫ؏ۨॱ۫ѠԇͫҿߧݼݿݶЊߑԈӐঌ
੮֮࣫ުੋѩйѮ৏ڠچࢋԗ؆ЮࡣސЈङ PPO ঑ͫࡣ
ડ௠ࡹް֫ךߒזପଋٷ作۫ਈԃͫߑыޗ௤дݕݼ߄
ચથ঑ࡣӀ߄ਧױङࡤԗۅ澞

14:30-14:50 SunC2.4
A Hierarchical Framework for Event-TriggeredFault-Tolerant Consensus Control of Multi-AgentSystems Under DoS AttacksYunan Qu ,Xiaoli Luan ,Haiying Wan ,Fei Liu(Jiangnan University)

Objective Distributed consensus control, as a fun-damental core issue in multi-agent systems (MASs),
95



aims to synchronize the states of all agents by en-abling each agent to exchange information only withits neighboring agents, based on a predefined com-munication protocol. To achieve the goal of consen-sus control, an important issue is the design and im-plementation of distributed coordination control proto-cols with limited network resources. Traditional con-trollers are impractical because they require continu-ous communication between agents and constant up-dates to the controllers. In contrast, event-triggeredschemes can minimize communication resource usagein networked control systems while maintaining goodperformance[1]. However, agents often do not oper-ate under ideal conditions. External disturbances, net-work attacks, and actuator faults can lead to a degra-dation in system performance, even affecting systemstability. Current research methods for actuator faultsmainly focus on post-fault remedies, often only takingeffect once the cooperation process in the MAS has al-ready been impacted by actuator faults. Unlike existingmethods, this paper proposes a fault-tolerant consen-sus control method for MASs under denial of service(DoS) attacks based on a hierarchical strategy. Thegoal is to enable the MASs pre-prevent the propagationof fault effects, while implementing dual security guar-antees of fault tolerance and attack resilience in cyber-physical MASs.˚Firstly, we decouple the cooperationrule and the individual regulation of the MAS into twolayers. The upper layer consists of a virtual referencesystem with a dynamic event-triggered mechanism,while the lower layer is an adaptive tracking controllerfor the actual agents. Specifically, the virtual systemis composed of several nodes, each corresponding toan actual agent. These nodes play the role of virtu-al agents, completing the consensus cooperation tasksin advance, while the actual agents track the trajecto-ry signals of the virtual system through their trackingcontrollers. This two-layer structure not only simplifiesthe design of the control scheme but also pre-preventsthe propagation of fault effects. Secondly, to addressDoS attacks in the communication network and the lim-itation of communication resources, a dynamic event-triggeredmechanism based on DoS attacks is designedin the upper layer. Virtual agents only exchange infor-mation with neighbors when the event-triggering con-ditions are satisfied, effectively saving communicationresources. And an internal dynamic variable is intro-duced in the event-triggering condition, which evolveswith the cooperation process and can prevent the oc-

currence of Zeno behavior. Then, by combining Lapla-cian matrix decomposition and graph theory with ma-trix theory, the conclusions of undirected graphs areextended to more general directed graphs containing aspanning tree. Thirdly, an adaptive fault-tolerant track-ing controller is proposed to help the lower-layer actualagents track the trajectory signals of the upper-layervirtual system. The model reference adaptive controlis used to estimate the unknown and time-varying biasfaults and partial loss of effectiveness (PLOE) param-eters. The adaptive law for the PLOE parameters isbased on the projection operator method[3], which al-lows for quick adaptive updates of the fault parametervalues under parameter constraints, while maintainingsystem stability. Finally, through numerical simulation-s, the effectiveness of the proposed method is verifiedcompared to traditional single-layer control method-s.˚and Discussions The performance of the proposedhierarchical method in MASs under DoS attacks andactuator faults is analyzed. To verify the effective-ness of the proposed method, bias faults and PLOEin the agents are considered, and DoS attacks are in-troduced into the communication network. Simulationresults show that the states of all agents graduallyachieve consensus, demonstrating that the proposedmethod can achieve event-triggered fault-tolerant con-sensus control for MASs under DoS attacks. Comparedwith traditional event-triggered mechanisms, the com-munication interval of the upper-layer dynamic event-triggered mechanism is significantly increased, effec-tively saving communication resources. Compared totraditional fault-tolerant control methods, it is foundthat only the dynamics of agents experiencing actu-ator faults are affected in the proposed method. How-ever, with the help of the adaptive law, the fault pa-rameters are quickly compensated, and the agents’ s-tates reach consensus with their neighbors, meaningthat the cooperation process of the MAS is not affect-ed. ˚The results show that under DoS attacks and ac-tuator faults, the proposed hierarchical approach help-s the MASs achieve consensus while pre-preventingthe fault propagation. The upper-layer dynamic event-triggered mechanism assists the virtual reference sys-tem in completing cooperation tasks in advance un-der DoS attacks, effectively saving communication re-sources while excluding Zeno behavior. The lower-layeradaptive tracking controller quickly compensates forbias faults and PLOE. The proposed method is practi-cal, simple in structure, and robust.
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Few-shot Fault Diagnosis for ElectricSubmersible Pump Based onTransformer-enhanced Prototypical NetworkLiang Cheng Wang ,Kang Li ,Xiaoyong Gao(China University of Petroleum, Beijing)
Electric submersible pumps are important liftingtools in oil fields, and real-time fault diagnosis is animportant measure to ensure economic benefits. How-ever, the current fault diagnosis of submersible pump-s faces the problems of scarce samples and difficultyin extracting features from dynamic data. In recentyears, meta-learning has gradually become a poten-tial solution to the problem of small sample fault diag-nosis. To this end, based on existing research results,we integrated the advantages of prototypical networksand Transformers to develop a set of submersible pumpfault diagnosis procedures.

13:50-14:10 SunC3.2
ׂй壝ՠࣔګଈ१ङࣲהࡊࡑਔ߯ࡑன߽ݻߎஞઞލ

嚁֢ټ,Ө㉉,ஸ঱ࠁ(ԘчٗЏם؆)
୓ࣲהࡊࡑثਔݻ߯ࡑஞ߽ߎ२৞澝஡љӕेઞލ

ङ୼ொ,ݕӟ▲य़ׂй壝ՠࣔګଈ१ङன߽ݻߎஞઞސލ
.ࡣ ௙ү, ू९ׂйঠূটچङݻஞݔଚࡣސ, ગઋׂй
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જ;ҿࠩ,ݕӟׂйچؾךৼঝङݻஞࣔګऽજ壝ՠࡣސ,
,ଈ१ङࠥথ॔৆ৠৌګॹׂйࣔڏ ஞًݻऽঝߌؘ࣫
,ঌऋࣲݐङࠥথچबѷۅե,ગઋׂйً߂;ࡹӕे௄ۅ
୊ऀ஠ًچ୏ԗߌऽݻஞЊٝऽݻஞًۅङધУबѷۅ,
ਔࣲהࡊࡑйؘஎङऀځٷ,ލஞঝֺ֨িઞݻऽߌؘ࣫

.ଋ३И߯ࡑ ؘ௠ৈߧ੮ޢ, થࡣސਈؘ࣫לਔߌ߯ࡑऽ
.Ҷ६ؔ଍੧؍ଋ३ࣲהࡊࡑґஞ,ލӕेઞޞஞङؘݻ
14:10-14:30 SunC3.3

Cascading Failure-Oriented SGC CriticalTopology Identification for Renewable EnergyGridsMin Yin ,Xiaomin Wang ,Jianrong Wang ,Xinchun Jia,Yunfei Xie ,Yuhang Wang(Shanxi University)
The power supply under the high penetration ofrenewable energy has become an important guaran-tee for the smooth development of modern society andeconomy, and it is of great practical significance toquickly and accurately identify the critical topologies inrenewable energy grids to prevent large-scale blackoutaccidents. In this paper, a data-driven method basedon the Simplified Graph Convolutional Network (SGC)algorithm is proposed to quickly identify critical topolo-gies that trigger grid cascading failures. First, cascad-ing failures are modeled under various renewable ener-gy penetration scenarios using the N k failure propaga-tion mechanism of the grid, and the critical topologiesare defined based on risk theory. Then, a fine-tunedSGC algorithm is used for the design of the criticaltopology recognizer. Finally, the functional validation ofthe recognition model is carried out on the IEEE39 andIEEE57 systems containing different proportions of re-newable energy. Case studies show that the proposedmethod can effectively realize the critical topology i-dentification task for grid cascading failures under re-newable energy penetration and facilitate the efficientdeployment of modern grid security measures.
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Individual Thermal Comfort Assessment Basedon Infrared and Linear Skin TemperatureData-driven Modeling
էެж,劏Ⱗ文,Ѕެ⢾,ѿ଍⛮,ୁں㦺,஗ؐѭ,张ࠪ(ԧ㨟ם؆)

Accurate and individualized thermal comfort as-sessment is important for improving the comfort andenergy efficiency of the building environment. How-ever, traditional methods mostly rely on single-modaldata, which are susceptible to individual differences,uncertainties in data collection and application scenar-ios, and are difficult to take into account the stabil-ity and generalization ability of the model in knowngroups (trained members) and unknown groups (un-familiar members). To address the above problem-s, this paper proposes a bimodal data-driven thermalcomfort assessment method based on infrared ther-mography and linear skin temperature. By introduc-ing a multi-scale weight proportion allocation strategy,the RF and EfficientNet-B1 models are used to learnthe features of linear temperature data and infraredthermography data, respectively, and combined withSHAP and Grad-CAM graph parsing to validate, e.g.,the radial artery of the arm, the dorsum of the hand,and the nasal region and cheek of the face in the keytemperature-sensitive regions. The experimental re-sults show that the model can synergize the two typesof modal advantages when the modal fusion weightsare 5:5. High accuracy is maintained in trained mem-bers (all 92.68%), while for unfamiliar members, themaximum performance enhancement after bimodal fu-sion reaches 35.02%. This method provides a solutionfor thermal comfort assessment that balances intra-group accuracy and cross-individual adaptability, andis expected to achieve large-scale application in smartcities in the future, promoting the synergistic develop-ment of low-carbon buildings and human health.
13:50-14:10 SunC4.2
Learning Spatiotemporal Dependencies forTime Series Imputation via Adaptive Multi-taskGradient Guidanceguodong Li ,yalin wang ,Chenliang Liu ,Jiang Luo ,YitaoChen ,Hongrui Liu(central south university)
Multivariate time series data are widely utilizedacross numerous domains; however, irregular missingvalues frequently occur in real-world time series dueto various issues during data acquisition, which limitsthe effective extraction of temporal features. Conven-tional imputation frameworks, such as the dual-task

structure, demonstrate excellent feature mixing andlearning capability but often overlook the correlationbetween multiple training tasks and lack an adaptivemulti-task association mechanism. To address theselimitations, this paper proposes a time series imputa-tion method via adaptive multi-task gradient guidancefor learning spatiotemporal dependencies. The pro-posed model incorporates both spatial and temporalperspectives: it adaptively learns the spatial relation-ships between different tasks, thereby optimizing thedirection of network training gradients while simultane-ously leveraging historical information in the temporaldimension to reduce abrupt changes and oscillationsduring training. The effectiveness and broad applica-bility of the proposed approach are validated throughintegration with various deep learningmethods and ex-tensive experiments on datasets frommultiple domain-s.
14:10-14:30 SunC4.3

Optimization of Structural Parameters ofMulti-step Prediction Neural Network Based onSequence Similarity EvaluationJiawang Zheng ,Zhu Wang(China University of Petroleum-Beijing)
To address the issue that traditional metrics (e.g.,MSE) in industrial process soft sensing fail to compre-hensively consider both trend consistency and numer-ical proximity during multi-step prediction evaluation,this paper attempts to use sequence similarity metric-s as alternative indicators. Sequence similarity met-rics excel at capturing whether predictions accuratelyreproduce the key dynamic features of sequences, asthey are more tolerant to phase deviations. First, viaMonte Carlo experiments combined with Rank-BiasedOverlap (RBO) analysis, it is verified that DTW with theconstrained Sakoe-Chiba Band (r=0.1) achieves thebest consistency with expert judgment among candi-date time-series similarity metrics, and its sensitivityto minor sequence deformations significantly outper-forms metrics like Euclidean distance. Second, by em-ploying DTW with the constrained Sakoe-Chiba Band(r=0.1) as the fitness function of the Particle SwarmOptimization (PSO) algorithm, the structural parame-ters of the Gated Recurrent Unit (GRU) are optimized.On the noisy dataset of the series-connected contin-uous stirred tank reactor (CSTR), 200-step predictionexperiments show that the DTW-PSO framework can ef-fectively complete the convergence task of model op-timization, and the prediction trajectory fits well withthe ground-truth data.

14:30-14:50 SunC4.4
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A Study on the Modeling and Prediction Methodof the FCC Fractionation System Based onISSA-AM-LSTMShaowei Han ,Jingjing Han ,Jun Tong ,Xiaoyong Gao(China University of Petroleum )Data-driven modeling plays a vital role in thepetrochemical industry, especially in the modeling andprediction of the Fluid Catalytic Cracking (FCC) process.However, FCC units are characterized by long oper-ating cycles, a large number of variables, significantsignal lags, and complex coupling of operating condi-tions, which limit the prediction accuracy of tradition-al time series neural networks when dealing with rawhigh-dimensional data. To address these challenges,this paper proposes an improved prediction frameworkthat integrates feature selection and time series mod-eling ȍISSA-AM-LSTM. This method first employs Ex-

treme Gradient Boosting (XGBoost) combined with mu-tual information to conduct an initial assessment ofvariable importance, reducing model redundancy andoverfitting risk from the outset. Subsequently, an LST-M network is introduced to construct the predictor, andan Attention Module is integrated to model the non-linear dynamic relationships between the target vari-able and its historical time steps. Additionally, to fur-ther enhance the modelȑs adaptability and general-ization capability, an Improved Sparrow Search Algo-rithm (ISSA) is employed for global optimization of hy-perparameters. Experimental results demonstrate thatthe proposed model outperforms traditional LSTM, AM-LSTM, andmodeling schemeswithout feature optimiza-tion in terms of prediction accuracy and stability, show-ing great potential for industrial application and promo-tion.˚
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ऀځՃࡣЮ঑؆֘ߑ 3
:୿ޞ 2025/07/27 13:30 主 席: 㬕঱ࡌ Иԧם؆

:ࢵ֪ 2 ࠡखкԶ
13:30-13:50 SunC5.1
ׂй VMD-ALA-Transformer-BiLSTM ङिߊ௎ऄԅ

ࣤ௄ֺࠥࡹ
Ҍञޢ,ՙ㨟䓃,௤ࡋش(И֢ीם࡝؆)

୓ث௎ਈӀ߄୿ۅ࠯չࡦԈۅ୼ொͫ௎ऄԅࣤ௄ࡹ
வЛवުੋܸ۫澞ߎ文ݕӟд▲य़Պ分ࠥہ分આ঑ࡣ
ͧVMDͨৈՠыٗޓ௵঑ͧࡣALAͨѩԗ Transformer չ
Յէ୸िߊઓڸৠৌͧBiLSTMͨङࢌՠ௄ֺࠥࡹ澞થࠥ
ֺ௙үӯऀ VMD Ոݕӧ଒੧分આͫپ௎ऄԅࣤ׷Խث
Љգைࣤۨ分ङࣔګ澞சեͫ୊ऀ ALA ث Transformer-BiLSTMֺࠥङҼ୰૝Հރ଒੧޴ਈѩԗͫݕԟֺࠥङ௄
եͫৈՠ߂ਈ澞ۅࡹ Transformer ङҶݕګࣔقՈਈԃ
չ BiLSTM ङ҉پޞ૓ࠥڏਈԃͫڏߣд௤তچङ௎ऄ
ԅࣤ௄ֺࠥࡹ澞ؘ௠ৈߧ੮ݕ۱ͫޢӟङࢌՠֺ֮ࠥ֨
નٛ߿ސ (RMSE)澝ث্֮ٵનٛ (MAE)չӐؔ঩ރ (R)
ঈછџܶ߶Ї֮ުੋѩйֺͫࠥࡁث௠ચд VMDչ ALA
ङ引ҵਈݕݼ߄לԟ Transformer-BiLSTM֨௎ऄԅࣤ௄
Օழ޾д҈ݕ঒ࣲ࢛չਈچਈͫОऄԃ঩৏લۅИङࡹ
ङ௄ॅׂࡹ澞

13:50-14:10 SunC5.2
ׂй ACE-Match ङѱ߶঎ࣿۨࡣސՃ֨文ߎ分ঝИङ

ऀځ
୕֢щ,㬮⥭Ӫ,ࣦ୐ّ,㬕঱ࡌ(Иԧם؆)

:要ݤ ֨ਘࣀધઈࣲה௅ֿͫ文ߎ分ঝީ▲ாׂॅ
Ќ重要ङѠԇ澞ࣀ৲ؘͫஎऀځИٯவЛ߶ߎۨࡨ௤澝
ঝӰچߢЉٵ੫љՃ文ג֙݇ރߎЕ重ঈܸ۫ͫحਚѮ
৏߄डष؆Юࡣސ஡љࢠૡ஬ࡌ澞ОдઆӐЇଚ୼ொͫ
ࠃঌऋѱ߶঎ࣿۨङԡडष؆Юךӟд▲य़ׂйݕ文ߎ
߫ȍȍсՂதۨԙ୆ (Adaptive Cross-Ensemble Match,ACE-Match 澞ͨથ߫ࠃ୊ऀՅ BERT ৠৌৈͫߣପଋсՂ
ѱ߶঎ߑӲݼ߄஑ѺेઍҞٛͫٷગઋдঝӰ۟ऽङਘ
ଠځѱ߶঎঍ଣͫࡣސԈہલޅЉգঝӰङѱ߶঎঍ଣ
߶ӕͫљݕ௤஡分ঝރصঝ߽ߎङઐীՀЊچ澞գͫޞ
ঌऋͫљਘଠߓԆہङԈچ३࠷分ࡹӟдׂйֺࠥ௄ݕ
߄ङ߫ࠃր澞Од௠ચڧӲѺૅ୏ѱ߶঎ङિவ܌֪ځ
த݇ރڐ文֨Ҹߎͫۅݼ AG-NewsЇ଒੧дؘ௠澞ৈߧ
੮ޢ͹֨ߚߎ߽ࡨ߶صߢўЈͫACE-Match ֨文ߎ分ঝ
ѠԇИؘ࣫д 88.57% ङӕेࣤͫૻׂিࡣސ SAT ԟݕ
д ਈ澞ۅङ分ঝڑӟѩ࣫ي2.03%ͫ
14:10-14:30 SunC5.3

ׂй ECI-YOLO ङࡷ଎ֿࡊ目߶ࡹࠒ঑ࡣ
㉷ٌ੘,ு௏,ߜञ,Өެࣿ,ڰ文ޤ,㬕৩஢(Ԙчी࡝ԗٗ؆ஓ)

୓ࡊࡷثՃ଎ُ׋ֿ࣪ࡊИࡊЈ目߶ࡹࠒতچѺ澝
଒ݷӟׂйݕ९ूߎӲਈԃЉૡङ୼ொͫ܌܃ٴ Y-OLOv7 ֺࠥࡹࠒ߶Ј目ࡊङ߫ࠃ ECI-YOLO澞௙үͫ֨
ৼՠৠৌͧEfficientكݼ௤ي۽ layer aggregation net-worksͫELANͨИ引ҵୂ分Բ॥ͧPartial Convolution,PConvͨͫ ૹ୏ԗङڏߣ ELAN-PFֲࠥͫପଋୂ分݅߁Ѯ
৏Բ॥֨ͫكґચࣔګ੮ଇਈԃङգرޞઋ঑چߒז஑
ѺͺҿࠩͫગઋՅ૨ԣգङପଳ -ॱ୿ࡨڠ׍۞ԃֲࠥ
ͧCASEͨͫ ପଋڠԗ主ٴৠৌЊேୂৠৌ୿ङࣔګслߑ
Ӳͫ܌ݼ߄ӲࡊЈ࣪׋Иਅް֙גङۅ۟ݽͺ߂եͫગ
ઋׂйӄୂсࡁٷѩԗङ Inner-DIoU݃עӡ߁ރї CIoU
ݕӲͫߑޅલچؾہङԈࠃପଋ引ҵૼԉଆͫރӡע݃
ԟش目߶ࡹࠒতچ澞ؘ௠੮ͫޢECI-YOLO ֺࠥङࡹࠒত
ଇӱдچ 90.2%ͫҿИ mAP@0.5Њ F1-score分Ӱଇӱ82.3% չ 80.26%ͫबૻйׂӕֺࠥ YOLOv7 分Ӱݕԟ3.7 չ 3.73 Зघ分ࢵ澞ࢃ壝ؘ௠঩৏௠ચд՟ֲࠥङԣ
գѩԗͫځݼЊ Faster R-CNN澝SSD澝RetinaNetঈ 9य़
主ֺࠥࡹࠒࡶङࡁث分ߤ੮ͫޢECI-YOLO Ј֫ࡊߒז֨
ްИӀੋު߄ङۅਈѩԎͧmAP@0.5 ԟݕ 5.1-21.8 З
घ分ͫͨࢵ ચޢҿ֨ࡊЈ׋࣪ߒזИङٗ३ଠऀۅ澞

14:30-14:50 SunC5.4
Online Accelerated Gradient Algorithm Based onTypical Samples for Self-Organizing RBF NeuralnetworkYanNi Su ,Miaoli Ma ,Bin Wang ,Zhaofeng Zhao(Beijing Institute Of Petrochemical Technology)

This study builds upon previous research on acquir-ing effective gradient information to enhance learningperformance in online learning processes. In this pa-per, an Online Accelerated Gradient Algorithm (OAGA)is designed to train Radial Basis Function Neural Net-work (RBFNN). First, a Typical-Sample-based ImprovedLevenberg-Marquardt (TS-ILM) algorithm is proposed,incorporating a variance reduction mechanism to re-duce computational complexity and accelerate conver-gence. Second, an Adaptive Structure Adjustment S-trategy (ASAS) is developed, leveraging sample resid-uals and neuronal orthogonality to maintain a com-pact network architecture while effectively assimilatingsample information. Third, a closed-loop collaborativeoptimization framework integrating TS-ILM with adap-tive network structure adjustment is established, re-solving the conflict between parameter and structuraloptimization objectives inherent in traditional method-s. Finally, experimental studies on OAGA-SORBFNN andcomparisons with existingmethods demonstrate its su-perior performance in both learning speed and predic-tion accuracy.
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ѩԗݏӲ

:୿ޞ 2025/07/27 13:30 主 席: 㦞Џ࠼ ٕ֚ૹԗٗם؆

:ࢵ֪ 2 ࠡघࣶԶ
13:30-13:50 SunC6.1

ׂйਘଠځԈہঌऋٛ分঑ࡣङू९Њऀځ
(؆םૹԗٕ֚ٗ)㦞Џ࠼,崩௏,䑼ҽИ,רࡓ

୓ثѮ৏ٛ分଒ԗ঑؂֨ࡣҶޣؠͫٛۅق஘ҵق
澞௙үͫࡣঌऋٛ分঑ہԈځӟਘଠݕѩঈ৞஘ͫ߂ୂ
Ӭ׷ԗय़৩୊ऀܞЃ૝ॹސ୊߽ঌऋͫ׍ԆӬ׷य़৩ך
۝ͫ୊ऀbest/1ۃڑՊךӯйե৒଒ԗ澞ҿࠩͫ୊ऀ߄ͫۅ߽ չ rand/1 ՕଇՊߑ引ҵҶֿசޞգͫڑՠՊࢌ
եͫ壝ҵ௲冏淫঑ࣀқਈԃ澞ߢୂق૩ӟࡣ঑ڠ׍ͫڑ
଒੧ރӲՀݏثޞсՂঌऋͫգךڏߣ۝ۃଈ㒜੧Оࡣ
ਘଠځљࢠૡ঑ࡣЉգ଒ԗஉ࠼஬ࡌ澞љֺࠥ଄જ୼ொ
О҆ͫପଋѢऱؘ௠ͫࡁثৈߧ੮ݷޢ଒঑ऀځࡣйЇ
ଚ୼ொՕ੧Ќݼ߄澞

13:50-14:10 SunC6.2
Multi-Objective Optimization Method forOptimal Excitation Parameters of ControllableActive Seismic Source

(ஓ؆܉ॠࢳஅ)⬡张ެБ,Ө,ڠӯ,ँՕ文,张ࡲ
To address the dual-objective optimization prob-lem of maximizing excitation performance and en-ergy efficiency in existing Controlled Active SeismicSource (CASS), this study proposes a multi-objectiveoptimization-based design method for vibrator param-eters. Focusing on an eccentric vibrator, a coupledmathematical model linking excitation force, servo mo-tor driving power, and geometric parameters (includ-ing radius, thickness, and eccentric distance) is estab-lished. Considering load constraints, structural con-straints, and operational constraints of the seismicsource, a multi-objective optimization problem incor-porating inequality and boundary constraints is formu-lated and solved using the NSGA-II algorithm. Thiswork is the first to achieve synergistic optimization ofvibrator parameters and servo motor driving powerfor CASS. Simulation experiments on a 50 kg seismicsource demonstrate that, while maintaining an excita-tion force of 490.5 N, the driving power is reduced from22.17 W in conventional designs to 17.94 W, achiev-ing a 19.07% improvement in energy efficiency. Theproposedmethodology provides theoretical support foroptimal parameter design of precision seismic sourcesand enhances the exploration performance of CASS inresource exploration and engineering detection appli-cations.

14:10-14:30 SunC6.3
Optimization Method for Hammer ImpactExcitation of Controllable Active Seismic Source

(ஓ؆܉ॠࢳஅ)⬡张ެБ,Ө,ڠӯ,慟ؐ操,张ࡲ
To address the issue of low energy output inlow-frequency excitation of controllable active seismicsources, this study proposes a hammer-impact exci-tation method based on dynamically varying angularvelocity. By constructing a dual-eccentric-body mod-el with time-varying angular velocity, the system en-ables kinetic energy accumulation and concentratedrelease at the target phase, thereby forming a pulse-like impact excitation response. First, the relation-ships among excitation force, angular acceleration,and driving torque are derived in the time domain.Then, through variable substitution, the dynamic mod-el is mapped into the angular-position parameter do-main. A phase-triggered excitation mode is designedto concentrate kinetic energy release, and an opti-mization model with instantaneous pulse characteris-tics is formulated. The model aims to maximize thevertical excitation force at the critical phase and trans-forms the hammer-impact excitation optimization prob-lem into a nonlinear optimization with inequality con-straints, solved using a sequential quadratic program-ming (SQP) algorithm. Simulation results show that,compared with the conventional constant-frequencymode, the proposed method achieves more than a200% increase in excitation energy at 2 Hz, and an av-erage increase of over 20% across the 225 Hz frequen-cy range, significantly enhancing the low-frequencyexcitation performance of the CASS system. This re-search introduces, for the first time, a low-frequencyexcitation optimization strategy for the CASS source,offering a new design concept and optimization path-way for advanced seismic source technologies.

14:30-14:50 SunC6.4
ׂй䖨䘅ך目߶ѩԗչ߂ѩବچஞॉࡣङޗыߑІ৓૨

Ӧઁڬ
张૝,ࡒ崢,ࣦ㦞ސ,؋操,张ல嚩(ୁٖਡॱٗЏ঒ࣲ؆ஓ)

Ѻॱ৆ࡺ作Оޏҽ۫ऋۅфЏͫՇيଊବѸவЛભ
ث文୓ߎӦީҿИङҼ୰୼ொ澞ઁڬ૨ߑыޗܸͫ۫ך
Ѻॱ৆ࡺИޗыߑ૨ઁڬӦङ஬ࡌЊ؍Ҷ୼ொͫݕӟׂ
йך目߶䖨䘅ѩԗ঑ͧࡣMulti-Objective Lemurs Opti-mizerͫMOLOͨЊ߂ѩବچஞॉͧࡣOptimal ReciprocalCollision AvoidanceͫORCAͨङޗыߑІ৓૨ઁڬӦސ
چ澝௏੧௤ࡹࠒݬ澝ौچ୸ڬдԕխ૨ڏߣ澞௙үͫࡣ
Њچ࢝ٵङ目߶ӡٷͫރ引ҵ٧ম߂ۺѩઆࣲ论ي۽䖨
䘅ѩԗ঑ךۨڥͫࡣ目߶ѩԗ߫ࠃ澞ҿࠩͫৈՠ ORCA
঑ݕࡣԟ૨ઁڬӦङԈہଠͫۅځପଋବچલޅঌऋؘ
ЊࡣMOLO঑ͫޢ澞Ѣऱؘ௠੮࣒ஞॉہ彷ହԈޞ MOP-SO澝MOGWO ঈ঑ך֨ࡣ张֪֣Иͫ଒੧дך目߶૨ڬ
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ઁӦङ目߶ӡͫૻࡁރMOLO ঑ࡣ૨ઁڬӦ੮࣫ѹйӹ
ӧͫЌ֨ৈՠ ORCA եйԈް֫ہИ࣫يӟѩڑङହஞ
ਈԃͫОѺॱ৆ࡺՇيИङޗы؍ߑҶ௏੧҈ݕд௤ݼ

૨ઁڬӦ߄ͫࠄސԉйݐԈѺॱ৆ࡺङ؍Ҷ澝௤ݼՇي澞
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ӲݏӲЊՕழݏ୪ؠ

:୿ޞ 2025/07/27 13:30 主 席: ક敘 И֢ीם࡝؆

:ࢵ֪ 3 ࠡ㈝㿄Զ
13:30-13:50 SunC7.1

ৰਖ਼ۼ੧֘ݼעङଣݏۅܫӲ঩৏ગઋ
؀㿂ۨ,张ެ啺,௰҄؋,ક敘(И֢ीם࡝؆)

֨ٗЏଋ३Иͫ分֛ךށ૨ઁٯ PID ୊ࡤٺӲੴݏ
ऀ澞ؘஎ঩৏Иͫۼ੧֘֜୸ߊைযङ଍੧ޣߢՇࣿݻ
ஞ澞ߎ文ગઋдךՊ୏分ݏઁٯށӲ֛૨ङݏऀוӲ֘ͫ
ݱӲ֘ݏऀוկऀͫޞஞݻ੧֘ӟ࣫ۼӲ֛૨ङݏ߮ڢ
঺ҿѕ֛૨ङۼ੧֘ͫۨڥଣݏܫӲ঩৏澞௙үׂͫй
ளސबثਈ୏׍ञஈ଒੧ݏӲ֛૨୆ͫثО֛ݼע૨ङ
ੴݏՊ୏重ޏԙ୆ݱ঺Պ୏ͺҿࠩͫث݇߿અѩԎЈङ
ؔޅޏӮ݇重ۅ६ؔࣔގ⼙ש࠳ PIDݏӲ֘Հރͺ߂եͫ
ӲݏܫӲ֛૨组ۨଣݏङݼע੧֘ۼӲ֛૨չݏٯ࠳ر
঩৏ؘͫ࣫ۼ੧֘ޞݼעङؠ୪ݏӲ澞

13:50-14:10 SunC7.2
Reliability Analysis of Nuclear Power PlantReactor Protection System Based on BayesianNetworkKaiyue Ma ,tong guan ,Zhiyuan Zhang ,Yinxiao Zhan,jun liang(Zhejiang University)
With the continuous development of nuclear pow-er technology, increasing attention has been paid toits operational safety. To mitigate the potential risk ofFailure on Demand in critical safety systems of nucle-ar power plants, this paper proposes a hybrid model-ing approach integrating Fault Tree Analysis (FTA) andBayesian Network (BN). The Reactor Protection System(RPS) of a domestic nuclear power plant is selected as

the case study. Based on the actual system architec-ture and component parameters, an RPS Failure on De-mand fault tree was constructed and then convertedinto a BN model. The Probability of Failure on Demand(PFD) was quantitatively assessed through probabilis-tic inference and sensitivity analysis. The results showthat the overall PFD of the system is quite small, whichmeets the relevant safety standards and demonstratesthe high operational reliability of the studied RPS.
14:10-14:30 SunC7.3
ׂй߂ѩׂӕԚ୿ -ਘଠځԙ୆૨ڬङ Lamb ੭چ࢓ࡦ

Ҥࡣސ
愨ࡋҡ,⩢࣭࣭,张⥗؋(௷௩ٗЏם؆)

୓چ࢓ثՊԗڧր Lamb ङ୼ொͫچѹতؔߐ܉ࡦ
ஒҫֺࠥͫ঩৏分߄ߣ凥ՠङ支ՠ୐ৈچ࢓ॹдڏ文ߎ
ИߣৈثރՀچ࢓дߤ Lamb ङۅࣔݮқչबѹѮٱࡦ
ѩׂӕԚ୿߂ӟд▲य़ׂйȔݕͫ࠴ր澞ׂйڧ -ਘଠځ
ԙ୆૨ڬȕङ Lamb ࡹࠒ݇߿澞௙үͫࡣސ੭Ҥچ࢓ࡦ
信՚Њ߄ஒׂӕ信՚Ф୿ङளিۅबҼ঩ऀؔेͫރй
信՚੭Ҥङ߂ѩׂӕԚ୿ࣀեׂйࡹࠒ信՚ׂ֨ӕԚ୿
ङѹ৥љՃͫࡣސܑڝֿޞਘଠځલࡹࠒޅ信՚Њׂӕ
信՚Ф୿ङԙ୆૨ݼ߄ͫڬହҲдѮ৏ࡣސ஬要ם୏ׂ
ӕ߽ߎ௜ԈљՃଋ੭Ҥ୼ொ澞ؘ௠ৈߧ੮ͫޢથ֨ࡣސ
ׂӕچ࢓୿ஜО شન֮ٛ߿ސўЈͫ੭Ҥ信՚ङ֮ߚ20
й 0.065ͫ੭Ҥ信՚Њׂӕ信՚ङबҼ঩ם֮ރй 0.96澞
݃ѯؔѹؘ௠଒▲࠵ચޢд۱ݕ֨ࡣސݕ௤ؔѹӕेۅ
文ू९Оׂйߎͫۅݼ߄வङސ Lamb डډҡߣङৈࡦ
澞ࡣސ૨չۃङޏд҈ݕऀځஎٗ३Иङؘ֨ߐ܉ࡹ
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ٗЏ޴ਈݏӲЊ޴ਈӲଭ

:୿ޞ 2025/07/27 15:10 主 席: ஐ㫟 䂑㿄ם؆

:ࢵ֪ 3 ࠡ୐㿄Զ
15:10-15:30 SunD1.1
ׂй DT-PPO ঑ࡣङࠑߑਖଢ଍Ԉ؆ࡌઆࡣސ

(؆םИ֢䩳Џ)њڶ操,幏㱣ؐ,ுں஧,㬮ަߜ
їङ重要作ऀͫ߁ЉՕ߄ਖ֨࣫їӲଭЏИӀࠑߑ

ҿ଍Ԉ؆ީࠑߑਖݏӲङͫڶ߾তӕङଢ଍Ԉ؆ֺࠥث
؆չґஞфսૅ୏ਙҼ重要澞Ѯ৏ଢ଍Ԉࣤݼԟࣿфݕ
୏ाஈ଍঑۪҉ם஬଒੧ٯЉૡͫପך؂֨ભࡣސઆࡌ
૓ؘѽࠑߑਖ୊த݇ރ଒੧ރқઆ঑ͫحਚઋ঑ߒז澝
ް֫ऀځՊङךہૡԈࢠ஡љͫٛૻۅځЌଠޠ௤ߎۨ
஬ࡌ澞ूߎ९ݕӟд▲य़壝ՠ؁ރㄗࣿߐ܉Њ PPO঑ࡣ
ङࠑߑਖଢ଍Ԉ؆ࡌઆ֨ޜͫࡣސઆӐѮ৏ࡣސИाஈ
଍঑୏םչؘ݇ރ࣒୊தङ஡ொ澞Ӏѽ৲ઈͫ௙үӯऀ
ݵ分ך BPৠৌֺࠥৈՠ؁ރㄗࣿ֨ͫߐ܉ UnityٵՖЇ
؁ؘѽͺசեׂͫйރਖङࠑߑڏߣ PPO঑؁ؘރثࡣ
ѽ଒੧ଢ଍Ԉ؆ࡌઆ澞ؘ௠ৈߧ੮ׂͫޢй DT-PPO ঑
Ճ࣪ࣤݼઆࡌ澝چҼਭ଍Ԉত֨ࡣސઆࡌ؆ङଢ଍Ԉࡣ
௤ݕੋުࡣސ澞થࡌ஬ऀځૡؘஎࢠவ֮ސঈۅځଠ׋
дࠑߑਖङݱ作ͫࣤݼОࠑߑਖ޴ਈԗԟ঴Ճ؁ރㄗࣿ
澞ॅׂߐ܉дֳؘङؔ⼨ऀځࡤٺЏ௅ֿङٗ֨ߐ܉

15:30-15:50 SunD1.2
Research on Workpiece Recognition and RobotGrasping Technology Based on ImprovedYOLOv8 and Binocular Vision

Өؗ,Өؗמ,劏ѝ䫄,ࠍक़؆(И֢ीם࡝؆)
Aiming at the low degree of automation and ef-ficiency in the handling and assembly of steel struc-ture welding parts, this paper took the tower foot ofthe angle steel tower as the research object and pro-posed a workpiece recognition, positioning and han-dling system based on machine vision to achieve pre-cise detection and grasping of the workpiece. Firstly, adataset of tower foot workpieces was constructed, andthe data quality was improved through data augmen-tation and K-fold cross-validation strategies. Secondly,the YOLOv8-BBDG model was proposed, which intro-duced the BoT module and BiFPN structure to enhancethe feature extraction and fusion capabilities, and com-bined DySample and GhostConv to reduce the compu-tational complexity of the model while maintaining de-tection accuracy. Further, a robot grasping pose calcu-lation method was designed. Through binocular visionand hand-eye calibration technology, the end grasp-ing coordinate system was constructed to achieve thepose solution of workpieces in any posture. Experi-ments showed that compared with the original YOLOv8,YOLOv8-BBDG had a 3.3% improvement in Precision onthe TJ-seg validation set, a 10% reduction in parame-ters, and a 1GFLOPs decrease in computational cost.

Through high-precision equipment calibration, the sys-tem realized the category detection and spatial posi-tioning of tower foot workpieces, with accurate grasp-ing pose calculation and cumulative error less than 2m-m, meeting the assembly process requirements and ef-fectively improving production efficiency and operationsafety.
15:50-16:10 SunD1.3
Design of Adaptive Controller Based on BPNeural Network and Internal Model Control
३؆ஓٗٗ׿Њऄࡈऄ؆םٖ࢓)щں㬕,ߟ௺⩺,㿄,Е⛮渗,ஐӏ࠳㓘Ӝ,张ߥ 1՚ࠡ 1B-415B)
Against the backdrop of the ongoing intelligenti-zation and systemic efficiency enhancement in mod-ern industry, process control technology, as a criticalcomponent of industrial control, has drawn significantattention to the issues of control rapidity and robust-ness. To address this challenge, this paper proposesan adaptive controller design based on the BP neuralnetwork and internal model control. First, this studyanalyzes the requirements for temperature-controlledobjects and other control targets in current engineer-ing applications, collecting problems caused by tem-perature deviations across various industrial sectors.It systematically analyzes and concludes that the coreof control systems lies in system identification and con-troller design. Building on this conclusion, the researchdeeply explores the use of BP neural networks for sys-tem identification, which reduces parameter errors inidentification and improves the convenience of sys-tem identification, providing a more robust foundationfor controller design. Additionally, this paper summa-rizes and optimizes the parameter tuning method ofIMC-PID (Internal Model Control-Proportional-Integral-Derivative) through simulation experiments, verifyingthe practicality of the optimized method via numeri-cal validation. Finally, taking a temperature-controlledobject as a case study, the paper conducts repeatedexperiments to further validate the methodȑs appli-cability. Results demonstrate that the proposed adap-tive control approach effectively balances robustnessand rapidity, offering a promising solution for complexindustrial control scenarios with high demands on dy-namic performance and disturbance rejection.

16:10-16:30 SunD1.4
ׂй৻ॹސ३ङৼՠՆځଋ३ࠥܧ૷ў

(؆ם䂑㿄)ःԢ,ஐ㫟ࢾ,文ެߥ
֨ৼՠՆځଋ३ङٗЏԗऀځИͫতेࠥڏЊѩԗ

ङଋ३ؘࠥ࣫ީܧфսૅ୏ݏӲչٗਫѩԗङҼ୰澞ச
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वٗЏԗ३چङЉݕލ௤ͫৼՠՆځଋ३ङۅߒזଦ࢏
୸ङত׍ञޙૡࢠࡣޗڪڪֺࠥځԆͫѮ৏ङৼՠՆ׍
Њܧଋ३ङࠥځԟৼՠՆݕОдͫ࠴澞֜ࡌ要ࣤݼչچ
ѩԗڐͫߧݼՇ௤ݼ澝ࡴࢲЌޣйي۽ङৼՠଋ३ࠥܧ
૷ўਙҼ重要澞ߎ文֠৉வէڳ઀ৈߣङৼՠՆځଋ३ͫ
தוՖӀٵՖ澞થٵЊѩԗ૷ўܧЋऀङࠥ׬▲Շдڐ
ۨԗङ঩৏߫ͫߣԕխ֣ڥԗऀۯउவ澝ࡴࢲङࠥڏЊ
঳এֲࠥљՃ६ҡङࡌઆ引ۯऀܴݵͫݲପଋՕંԗݱ
作ؔУՆࣲߑځ澝Ԉԃ؆ՀރՃٗਫߚўͫंٷ঩৏ਘ

Ԉ؏ۨࠥڏЊՊ୏߶ӕԗࡶ३澞ٵՖӄٔՅ৓چख़ށԗ
Њֺࠥ૴݅ߑӲͫݼ߄ӃுдֺࠥতچЊઋ঑ࣤݼ澞૷
ўܴݵ६ہЊԈہଋ३ङࠥܧ分҈ݕٷͫߤѩԗԅਈͫ
ԉԃٗਫગઋЊ଍੧Ӑঌ澞ߎ文љ௤چإৼ◢䏦ࣿфО
ۅݼ߄ИङࠥڏځՖ֨ٗЏৼՠՆٵॐдيͫ҆ࠄऀځ
Њଠऀͫۅ௠ચдҿڳث઀ৈګࣔߣङӕेӶइչݱث
作ѩԗङਧܴݵױ澞Њ֌ЏٗӀङࡁث଒▲࠵ચޢдߎ
џқ澞ऀځЊؘஎۅՖङՕழٵ
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ы঩৏ޗ઄Њં֘ߑ

:୿ޞ 2025/07/27 15:10 主 席: ௰ࣥࡊ ԧ㨟ם؆

:ࢵ֪ 2 ࠡ୸ЩԶ
15:10-15:30 SunD2.1
Gait Recognition Method Based on Fusion ofGait Silhouette and 2D Skeletal FeaturesBinghan Zhan ,Xiaogang wang ,Keyu Chen ,Zhiwei Yin,Renjie Zou(Sichuan University of Science and Engineering)
Gait recognition plays a significant role in secu-rity surveillance by enabling identity authenticationthrough learning pedestrians’ walking patterns andappearance characteristics. However, current main-stream silhouette-based gait recognition methods faceocclusion issues in walking scenarios with coats, lead-ing to incomplete gait information acquisition and lowrecognition accuracy. To address this, this paper pro-poses a gait recognition method based on the fusionof silhouette and 2D skeletal features. First, the de-sign adopts a dual-branch input structure combiningsilhouette and 2D skeletons. The silhouette branch em-ploys GaitSet as the backbone network, incorporatingdecoupling and collaboration mechanisms for region-al feature self-extraction, while the skeleton branch u-tilizes the GaitGraph algorithm to extract 2D skeletalfeatures. Subsequently, we introduce a Gait Cross-Modal Feature Fusion module (GCMFM) to achieve dy-namic weighted feature fusion between gait silhouetteand 2D skeletal features. Experiments conducted onthe CASIA-B dataset demonstrate an 11.2% averageaccuracy improvement in coat-walking scenarios. Theproposed method effectively resolves the low recogni-tion accuracy problem in gait identification under coat-wearing walking conditions.

15:30-15:50 SunD2.2
ׂйݷ଒ YOLOv8n ङॄॊם઺梂টؘ҆分ԁ঑ࡣ

(؆םИ֢䩳Џ)ۿ׿஧,劏ަߜ
୓ث㴹࡝૱୿Иॄॊם઺梂টङࡹࠒЊ分ԁ୼ொͫ

଒ݷӟд▲य़ׂйݕ文ߎ YOLOv8 ङؘ҆分ԁࡣސ澞ৰ
ਖ਼ӱؘஎ֫ްИ梂টإதׄՌ澝ଷܺЕ重澝ࣙڥЉઁө
ঈࣔͫࢵԽ YOLOv8-seg ֺؘࠥ֨҆分ԁଋ३Иޣӟ࣫
ଆउࠥথЊ目߶ডକͫଭۨ分ԁতچЈ஑չࣤࠒࢥЇԟ
ङ୼ொ澞О֨ͫ࠴ৠৌৈߣЇ଒੧дДސவङݷ଒͹௙
үͫ֨ BackboneИ引ҵд RFAConvֲࠥͫପଋਘଠځ
۟Չ୎ߑӲشثֺࠥڠ׍目߶չ়ࣲࣔګङࠥڏਈԃͺ
ҿࠩͫر YOLOv8ङ Neckৈ݅߁ߣОݷ଒ङ ASF-YOLO
ֲࠥࠥڏЇЈ文چؾך壝ՠдߣથ߫ͫߣ߫ ScalSeq澝
ଆ৛ֲࠥڠ׍ Add澝љՃॱ୿ -ପଳࡨ۞ԃֲࠥ atten-tion_modelͫљݕԟֺࠥ֨إத梂ট࣪׋Јङଆउ分଄
ԃЊ目߶Ԛ分ਈԃ澞ପଋ֨ॄॊם઺߽ߎதЇङؘ௠௠
ચͫݷ଒եङֺࠥ֨ mAP50 ܶ߶Їଇӱд 95.1%ͫૻ
Խ׷ YOLOv8ֺࠥݕԟ঳ 7.2%澞ҿИͫ֨梂ট重ՌԚֿ

ङؘ҆ mask 分ԁૅ୏澝ݏࣤࠒࢥӲސவ֮੮࣫ӟުޢ
ѩԎͫચޢд۱ٗߒז֨ࡣސݕЏ֫ްЈङۅݼ߄Њؘ
澞ۅऀ

15:50-16:10 SunD2.3
A Non-intrusive Thermal Comfort PredictionMethod Integrating RGB Images and HumanPose Keypoints
ѿ଍⛮,ୁں㦺,էެж,஗ؐѭ,௰ࣥࡊ,劏Ⱗ文(ԧ㨟ם؆)
Aiming at the problems of inconvenient use andlow prediction accuracy of traditional sensor-based in-vasive and semi-invasive thermal comfort predictionmethods, this study proposes a non-intrusive thermalcomfort prediction method. Themethod integrates RG-B images and human pose keypoints from surveillancevideos and can recognize 12 types of thermal adaptivebehaviors in real time. These behavior data are derivedfrom a questionnaire survey conducted by NanchangUniversity. In the data collection phase, video dataof thermal adaptive behaviors were collected from sixperspectives (front, front-left, front-right, back, back-left, back-right) of sitting and standing postures, anda thermal comfort prediction model was constructedbased on this data. The results show that when con-sidering all the actions, the thermal comfort predictionaccuracy of the model can reach 91.42%, effectivelyverifying the feasibility and efficiency of this method.

16:10-16:30 SunD2.4
ׂй Transformer ङӓٴঞ৞஘ֺࠥࡹࠒ

张৓,楕ࡊ恁,䑼޴Ԣ,ՙ㨝(ࢎԢם؆)
৞஘ީࡹࠒӓٴঞ哦ӷٗЏࣿфଋ३ИङҼ୰࣪ਭͫ

ׂйઋ঑ંߑ઄ङӓٴঞ৞஘ٝࡣސࡹࠒଦ࢏଍ऀй
ٗЏࣿфଋ३И澞଎ͫߛٶSwin Transformer ֺࠥ֨ઋ
঑ંߑ઄௅ֿՈڱ重ם଒ͫيѸ؉୊ऀୂقॶ口ࡨ۞ԃ
Ҧଓ૥֣݂݀ݼ߄஡љͫڞਈԃҞࠥڏقਚҶحӲͫߑ
ख़ҦপФ୿ङ҉૓Ҽ঩澞Оݍ索Օߎͫۅي۽文ݕӟд
▲य़ޏङ Bwin Transformer ֺࠥͫ१ஔд Swin Trans-former ֺࠥИङ࢝Ԉॶ口ࡨ۞ԃչֲͫࠥुݑ৲୊ऀ
ପଳكவङҶقॶ口୿ࡨ۞ԃߑӲͫٷગઋдׂйॶ口
ѹ৥ङबثѹ৥৚ुͫђ৲ݕݼ߄ԟдֺࠥثйଓ૥ख़
ҦপФ୿҉૓Ҽ঩ङ݂݀ਈԃͫ֨ґܴЊ֣ҦشםӀ߄
িۅઋ঑چߒזङգͫޞ▲ؔ३چЇ஑ѺдֺࠥՀރչ
ઋ঑چߒז澞ߎ文଒▲࠵љ Bwin TransformerО௣ٴৠ
ৌͫ壝ՠࣔګ୐׈؁ৠৌͧFPNֲͨࠥչ Mask R-CNNࠒ
ٴஎٗЏ֫ްङӓؘ֨ٷֺͫࠥࡹࠒд৞஘ۨߣͫ֘ࡹ
ঞ֣Ҧ݇ރதЇ଒੧дؘ௠ͫ௠ચдֺࠥ֨৞஘ࡹࠒЇ
ङۅݼ߄澞
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:୿ޞ 2025/07/27 15:10 主 席: 㑻操 ԢБࣲٗם؆

:ࢵ֪ 2 Զסߌࠡ
15:10-15:30 SunD3.1
A Novel Diffusion Generation Model for ChipEdge Detection

௰Ⱗټ,ૌڏӋ,ஐਚ੓(Иԧם؆)
Semiconductor laser chips are vital for fiber andsolid-state lasers, with broad applications in opticalcommunication, lidar, optical storage, and medicalfields, where welding quality critically impacts de-vice performance and reliability. However, detect-ing the chipȑs bottom edge poses three major chal-lenges: 1) High precision is required, with detectionerrors constrained to 0.003 mm (3 pixels in 4000000high-resolution images) to accurately assess the light-emitting area; 2) Edge features are ambiguous dueto non-ideal chip geometry (not strictly parallelogram-shaped) and solder creep obscuring the bottom edge,degrading imaging quality and complicating feature i-dentification; 3) Labeled datasets are scarce, as clear-edge images are easily annotated, but annotatingunclear-edge images is time-consuming and costly,limiting available data. Traditional edge detectionmethods struggle with obscured edges, while deeplearning approaches are hindered by insufficient la-beled data for effective training. This paper proposesa time-frequency dual diffusion model that generatesunobstructed ideal bottom-edge images from input im-ages, enabling indirect high-precision edge detection.The model produces a set of images that retain keycomponents of the input while approximating ideal im-age features. A sample family convergence module in-tegrates global and local edge information, enhancingdetection accuracy and robustness. Trained solely onclear-edge images and their labels, the model elimi-nates the need for unclear-edge annotations. Industrialsimulations confirm its superior performance, offeringan efficient, innovative solution for laser chip weldingquality control.

15:30-15:50 SunD3.2
Multi-Source Domain Transfer Learning withFeature Fusion for Fault DiagnosisHaoze Li ,Jiahao Wang ,Linlin Li ,Xin Peng ,MaiyingZhong(University of Science and Technology Beijing)
Transfer learning methods have been widely ap-plied in the field of industrial process fault diagnosis,greatly improving the generalization ability of modelsunder different operating conditions. However, curren-t methods used in this field rely on single-source do-main adaptation strategies, which do not fully utilize

information from multiple source domains, potential-ly leading to negative transfer. To address this issue,a new multi-source domain transfer method (MFFN) isproposed, aiming to solve industrial process fault di-agnosis under multiple operating conditions. A net-work based on the fusion of common and specific fea-tures is designed for domain-invariant feature extrac-tion. This method utilizes multi-source domain adapta-tion to achieve effective knowledge transfer from mul-tiple source domains, thereby improving prediction ac-curacy in the target domain. Experimental results onthe CWRU dataset validated the effectiveness of MFFNin process fault diagnosis.
15:50-16:10 SunD3.3

A Bearing Fault Diagnosis AlgorithmIncorporating Time-Frequency Analysis andSparse Swin TransformerZihan Xu ,Jinhao Ge ,Haoqian Wang ,Sheng Gao ,XinMa ,Youqing Wang ,Rui Fan(Beijing University of Chemical Technology)
With the increasing complexity of industrial sys-tems, higher demands are being placed on the accu-racy and efficiency of fault identification in fault diag-nosis. In recent years, deep learning has shown greatpromise in pump fault diagnosis due to its powerfulfeature learning and self-adaptive capabilities. In thisstudy, a novel algorithm named sparse Swin Trans-former is proposed based on time-frequency analysisto achieve efficient extraction and accurate identifica-tion of potential fault features in vibration signals. Themodel employs Continuous Wavelet Transform (CWT)to convert one-dimensional vibration signals into two-dimensional time-frequency representations. On top ofthe Swin Transformerȑs global modeling capabilities,a Top-K sparse attention mechanism is integrated to re-duce computational complexity, while a neighborhoodenhancementmodule is incorporated to strengthen theperception of local features. The proposed method im-proves training efficiency while maintaining high clas-sification accuracy, And the effectiveness of the pro-posedmethod has been verified on the bearing datasetof Case Western Reserve University (CWRU) in the U-nited States.

16:10-16:30 SunD3.4
Few-shot Learning Photovoltaic Fault DiagnosisBased on PCA-TirTCNYanbo Jian ,Aimin An(Lanzhou University of Technology)

To address the issues of scarce fault samples inphotovoltaic arrays and the tendency of traditional
107



network models to overfit and perform poorly underfew-shot learning conditions, a fault diagnosis methodbased on a triplet siamese network is proposed. Byconstructing a photovoltaic array simulation model tocollect time-series data, the triplet strategy is em-ployed to expand the sample set, thereby increasingthe number of samples. PCA dimensionality reductionis applied to reduce computational complexity. A multi-scale temporal convolutional network and a temporalpattern attentionmechanism are designed and embed-

ded into the triplet siamese network to effectively ex-tract spatiotemporal features. The Euclidean distanceis used to calculate the feature distance between nu-merical fault samples, enabling accurate diagnosis ofphotovoltaic array fault types. Experimental resultsdemonstrate that this method exhibits strong general-ization capabilities under few-shot learning conditions,with high and stable test accuracy, outperforming tra-ditional network models. It provides an efficient androbust solution for photovoltaic array fault diagnosis.
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ଋ३݇ރ分ߤЊࠥڏ

:୿ޞ 2025/07/27 15:10 主 席: ௛⩧朣 㿄ԧם؆

:ࢵ֪ 2 ࠡ渇֔Զ
15:10-15:30 SunD4.1
ׂйԈ֣ہԲ॥ৠৌङԡडष૷ࡹ୏ࡣސࠥڏ

㬹ډ啻,՗㨄Б,௛⩧朣,䑼ѭ◒(㿄ԧם؆)
ҵЊ૿ڱ҅ߎ୊தۨ݇ރङޠЏଋ३Иͫ௤ٗߒז

૿ӟՊ୏ङ୊߽ைࣤͫڑ؂֨ުੋٛ଒৲حਚюୂ߄分
֣ہӟ▲य़ׂйԈݕ文ߎ଑▲୼ொͫثઓ澞୓߶߄݇ރ
Բ॥ৠৌङԡडष૷ࡹ୏ࡣސࠥڏ (SS-DGCN)ͫ֨ޜҭ
分㞒㠀ٷӯऀୂ分߶ઓ݇ރИङ信息澞Оݼ߄੮ॐ݇ރ
୿ङ۷ܢҼ঩ͫSS-DGCNગઋдׂйਘࡨ۞ԃߑӲङ֣
ܢФ୿ङߎઓ߽߶ޗЊߎઓ߽߶߄ګй੮ऀͫࡣސڏߣ
۷Ҽ঩ͫٷӯऀ֣Բ॥ৠৌݕՈ֣ৈ݇ރߣИङࣔऀګ
й૷ࡹ୏ࠥڏ澞߂եͫପଋؘ௠௠ચд SS-DGCNۅݼ߄
չѩ૞ؘͫۅ௠ৈߧ੮ͫޢЊҿѕԡडष૷ࡹ୏ސࠥڏ
ԟ澞ݕдުੋ߄Їچতࡹ௄֨ࡣސݕ۱ͫࡁबࡣ

15:30-15:50 SunD4.2
ࡣސګઅࣿфऽજ壝ՠ੮ંך਩⢙୐ଋ३߄
愍▲Ӛ,ஆަԢ,㬮⥭Ӫ,㬕঱ࡌ,ㄋו(Иԧם؆)

ޥङࣿф଍੧И॥মд分ӰՆߊ਩⢙୐ଋ३֨୸߄
囓ثѾײͫ݇ރઅંךਈङٗЏݼ作չݱ澝ૅ୏澝ہࣙ
խҿИङЙٗئਫઁگչ৆௠ऽજ଒੧چࢋ㞒㠀澝壝ՠ
重߄ਈӀۅѠԇङֺࠥ࢕ԟЈݕйثͫګ੮ۅЊުࢇࡘ
要۞У澞Оߎͫ࠴文љ୨ऄઆОू९ؘ҆ͫݕӟд▲य़
ପଋ֨Јͫࡣސګઅࣿфऽજ壝ՠ੮ંך਩⢙୐ଋ३߄
ਈ澞௙үͫۅԟֺࠥݕߛઅࣿфऽજંךѠԇИ壝ҵ࢕
ӯऀ୨ऄઆںޙઓ录ͫ֨௄ઐীધઈׂॅֺׂࠥڇЇڏ
ॹд▲य़୨ऄઆָֿڳલׂੂֺͫࠥڇՈںޙઓ录ङୋ
У੮ګ澞ࣀեͫગઋ▲य़૧ંઅך头ࡨ۞ԃ壝ՠͫࡣސ
澝ٗਫܶ߶չࣿфܶރЊଋ३Հګઓ录ङୋУ੮ںޙر
߶଒੧壝ՠͫۨڥд୨ऄઆଋ३ંךઅࣿфऽજ壝ՠ੮
եͫ߂澞ߤ଒੧д分ߣৈۅҿ৏ઋ分٢չबҼثٷͫڀګ
ࡹ૷࢕йЈऀڀګઅࣿфऽજ壝ՠ੮ંך୨ऄઆଋ३ر
୏Ѡԇ଒੧છѳͫث্֮ٵघ分ࡁનٛЈ஑д 25.95%ͫ
௠ચд۱ࡣސݕङۅݼ߄澞

15:50-16:10 SunD4.3
Adaptive Causal Inference Spatio-TemporalGraph Convolutional Networks for CorrelationModeling in Disjunction Processes
Chenhao Ren ,Honggui Han ,Fangyu Li ,Zheng Liu(Beijing University of Technology)
The establishment of predictive models for theElectronic Waste Disjunction Process (EWDP) holds sig-nificant importance in optimizing disjunction processparameters and enhancing disjunction reaction effi-ciency. The external disturbances, such as rawmaterialreplacement and equipment aging, cause fluctuation-s in causal constraints among process variables andmake the causal relationships among process parame-ters unclear. However, existing Spatio-Temporal GraphNeural Network (STGNN) prediction models improveprediction accuracy by modeling the static causal re-lationships among reaction variables based on pri-or knowledge. An Adaptive Causal Inference Spatio-Temporal Graph Convolutional Network (ACSTG) is pro-posed to address the decrease in prediction accuracycaused by fluctuations in causal relationships. First, anadaptive causal inference module based on the multi-head graph attention is constructed to dynamically up-date the connection weights among variables, effec-tively extracting the dynamic causal features. Sec-ond, a multi-scale spatio-temporal graph convolution-al module is designed to extract multi-granularity tem-poral features under different time patterns, enablingcausal inference across time scales. Finally, exper-imental results on Tennessee Eastman (TE) datasetdemonstrate that, compared to existing models, AC-STG effectively captures dynamic causal relationshipsand achieves improved prediction accuracy.
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ऀځՃࡣЮ঑؆֘ߑ 4
:୿ޞ 2025/07/27 15:10 主 席: ❄஧ற 㿄ԧם؆

:ࢵ֪ 2 ࠡखкԶ
15:10-15:30 SunD5.1

A Hybrid Model for Few-Shot AttributeExtraction Using Prototypical Networks andk-Nearest NeighborsTaiyu zhang ,Yuqing NI ,Ziyang Guo(Jiangnan University)
In the accelerated progress of globalization, Chi-nese customs play a vital role in safeguarding nation-al sovereignty and public health, especially in the in-spection and quarantine of imported goods. Howev-er, varying regulatory standards across countries andthe emergence of new types of substances pose chal-lenges for customs in detecting and identifying rele-vant substances. Attribute extraction, a key task inNatural Language Processing (NLP), is crucial for ex-tracting compliance-related information from unstruc-tured text for customs supervision. This paper propos-es a few-shot attribute extraction model that combinesPrototypical Networks, k-Nearest Neighbors (kNN), andConditional Random Fields (CRF) decoding. The modeluses Bidirectional Encoder Representations from Trans-formers (BERT) to generate embeddings, constructsattribute prototypes, and enhances the perception ofclass boundaries with kNN scores. The CRF decoder in-tegrates these components to optimize label sequenceprediction. Experiments show that the model achieveshigher F1 scores than baseline models such as BERT-CRF and ProtoNet under the 5-way-10-shot setting.

15:30-15:50 SunD5.2
An Edge Detection Algorithm of the ImprovedCanny Operatorbowen zhang ,Shiyong Yang ,Chunlan Luo ,hongpingpu(Sichuan University of Light Industrial Technology)

AbstractȍThis study proposes an improved Cannyedge detection algorithm, which effectively overcomesthe limitations of traditional methods in suppressingsalt-and-pepper noise and adaptively selecting dualthresholds. The algorithm achieves performance im-provement through the following innovations: (1) A K-nearest neighbor median filter is used to replace theGaussian filter, which maintains image quality while re-moving salt-and-pepper noise (the signal-to-noise ratiois improved by 4.2 dB); (2) A dynamic threshold adjust-mentmechanism is constructed based on the improvedOtsu algorithm, and the ratio of high and low thresh-olds is optimized through the analysis of the gray his-togram entropy value. To verify the effectiveness of thealgorithm, the connected component analysis methodis adopted to evaluate the edge continuity index. Ex-perimental results show that for traditional edge detec-

tion algorithms (Sobel, Log, Roberts, and Canny), theimproved algorithm reduces the C/A index by 12% to29%, 5% to 32%, 7% to 30%, and 11% to 31%, and re-duces the C/B index by 6% to 28%, 3% to 32%, 10% to33%, and 5% to 27%. This study provides a novel andeffective solution for image edge detection.
15:50-16:10 SunD5.3
Improving NOX Emission Prediction in SCRSystems via Continual Learning under DynamicOperating ConditionsPeng Chen ,Xu Baochang ,Wei He ,Hongtao Hu(China University of Petroleum )
Accurately predicting NOX concentration at theoutlet of selective catalytic reduction (SCR) systemsis crucial for optimizing process parameters in pow-er plants, enhancing denitration efficiency, and reduc-ing NOX emissions. Existing prediction models oftenstruggle to maintain long-term online prediction accu-racy when operating conditions change and new da-ta arrive. Therefore, frequent model updates are re-quired in practical applications. However, new mod-els often exhibit catastrophic forgetting of previouslylearned operational patterns, leading to a deteriora-tion in NOX concentration prediction accuracy. To ad-dress these challenges, a novel continual learning al-gorithm termed TMIR is proposed. This algorithm is in-tegrated with the iTransformer architecture to establishan online self-updating model, TMIRformer, for predict-ing NOX emissions in SCR systems. The model utilizesvariate tokens to capture cross-feature correlations, ef-fectively addressing prediction inaccuracies caused bymultivariate coupling in denitration processes. And itemploys the TMIR algorithm for online updates. Actualdata from the combustion boiler at the thermal pow-er plant in Xinjiang was used in a case study. Experi-mental results show that the TMIRformer outperform-s existing approaches, achieving reductions in RMSEof 53.4%, 32.3%, and 23.5% compared to the LSTM,PatchTST, and iTransformer models, respectively. Com-pared to continual learning algorithms, EWC, themodelalso achieves RMSE reductions of 16.7%.

16:10-16:30 SunD5.4
Uncertainty-Aware Soft Sensor withDual-Branch Modeling ArchitectureYongjing Wang ,Bocun He ,Xinmin Zhang ,ZhihuanSong ,Zhijiang Shao(Zhejiang University)

Data-driven soft sensors have become essentialfor estimating key variables in complex industrial pro-cesses that are difficult to measure directly. Howev-
110



er, conventional deterministic models often fail to ac-count for the inherent uncertainties arising from datanoise and model limitations. To address this issue, wepropose a novel uncertainty-aware soft sensor frame-work with a dual-branch architecture, which explicit-ly quantifies both epistemic and aleatoric uncertain-ty. The proposed method combines a Bayesian LSTM-Transformer backbone for temporal modeling and adedicated noise estimation branch for aleatoric anal-ysis. While the backbone network is primarily respon-sible for accurate and robust temporal prediction, the

auxiliary noise branch is specifically designed to de-couple uncertainty components, enabling more pre-cise estimation of aleatoric uncertainty. A unified lossfunction is designed to jointly optimize accuracy andprobabilistic calibration. During inference, Monte Car-lo sampling is applied to obtain credible prediction in-tervals. Experiments on a blast furnace dataset showthat the model improves soft sensing accuracy andprovides reliable uncertainty quantification. Further,noise-injection experiments validate the effectivenessof the uncertainty-aware components.
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15:10-15:30 SunD6.1

Analysis and Simulation for MultipleResonant-Point Phenomena in ComplicatedPower Transfer System
慟㷌ⶔ,䑼޴Ԣ,ࣦ䐌ୖ,ߜ凖(ࢎԢם؆)

In power transfer systems, the theoretical foun-dation of maximum power transfer is the conjugatematching between the source impedance and the loadimpedance, in which the core principle involves systemoperation at the resonant frequency to eliminate theimaginary part of the impedance, thereby achievingmaximum power transfer. However, the multi-solutionphenomenon of resonant frequencies, i.e. the multi-resonant-point problem, may occur in third-order andhigher-order complex systems, leading to locking ontonon-target frequencies and degrading systemȑs sta-bility and efficiency. This paper focuses on theoret-ical modeling and frequency-domain analysis of themulti-resonant-point problem. First, a typical second-order RLC series circuit model is constructed, and it-s transfer function and impedance characteristics arederived, which rigorously validates the uniqueness ofthe resonant frequency in second-order systems. Fur-thermore, a typical third-order circuit model is studiedand the impedance expression is established, and itsreal and imaginary components are separated. By in-tegrating constraints for the true resonant point, suchas zero imaginary part and target impedance magni-tude, analytical conditions for the existence of multipleresonant points are systematically derived. Numericalsimulations are further used to validate the parameterranges of these analytical solutions. Theoretical resultsdemonstrate that the third-order system exhibits multi-solution resonant points, including true resonant pointsand pseudo resonant points, with the latterȑs frequen-cy shifting dynamically with parameter variations. Theresults not only elucidate the fundamental reasons forthemulti-resonant-point problem in theory, but also laya foundational framework for mechanism analysis andcontrol strategy design in higher-order systems.
15:30-15:50 SunD6.2
A High-Precision Reference Source Design WithExponential Curvature Compensation

欝ҫ঱,Ѿٵ,ৢչٵ(ٕ֚ૹԗٗם؆)
In order to optimize the performance of tradition-al bandgap reference voltage sources, which typical-ly exhibit poor temperature coefficient and power sup-ply rejection ratio, improvements have been made tothe conventional structure. This study, based on the

Huazhong Shanghua(CSMC) 0.5um SOI process, de-signs a bandgap reference voltage source that offer-s higher precision and stronger load driving capabili-ty across a wide input voltage range. Common out-put errors and temperature drift issues are effectivelymitigated in this design. Furthermore, by introducingexponential curvature compensation technology, thebandgap reference voltage source demonstrates supe-rior temperature characteristics over a wide voltagerange. The circuit consists of a startup circuit and acore bandgap reference circuit. This design simplifiesthe circuit structure and is more suitable for system in-tegration. The design is simulated using cadence soft-ware, and the simulation results show that, within atemperature range of -55 to 125and an input supplyvoltage range of 13-20V, the reference output voltageremains stable at 3.71V, with a temperature coefficien-t of 16.850-6-1 and a power supply rejection ratio of-71.38dB at 100kHz.
15:50-16:10 SunD6.3
Recursive State Estimation With Self-EnergizedRelays: Integrating Parameter Design forSimultaneous Information and Wireless PowerTransferJiahao Song ,Zidong Wang ,Xiao He(Tsinghua University)

This paper is concerned with the networked stateestimation problem over communication channels withself-energized relays, which are capable of harvest-ing energy from wireless signals to support the dataforwarding functions. A comprehensive mathematicalmodel is proposed to formulate the workflow of self-energized relays. Subsequently, a recursive state es-timator is established, followed by the analysis of theinfluence of self-energized relays on the data transmis-sion process and the estimation performance. To op-timize the estimation performance, the co-design ofrelay parameters and estimator gains is conducted bygrid search. Finally, simulation examples are presentedto verify the effectiveness of the proposed approach.
16:10-16:30 SunD6.4

Event-triggered Prescribed PerformanceModel-free Adaptive Sliding-mode Control forRobot Arm with Data DropoutsChangxiao Ma ,Huarong Zhao ,Dezhi Xu ,ZhengdaoZhang ,Li Peng(Jiangnan university)
This paper studies an event-triggered prescribedperformance model-free adaptive sliding mode controlissue for the selective compliance assembly robot arm

112



system, tackling model uncertainties, communicationconstraints, and dual-channel packet loss. A model-free adaptive sliding mode control method is designedto ensure robustness without relying on an accuratesystemmodel. An event-triggeredmechanism is devel-oped to reduce the waste of communication and com-putational resources by transmitting signals only when

the system threshold is reached. Additionally, a dual-channel packet loss compensation mechanism is de-veloped to address data loss issues in both the forwardand feedback channels, ensuring system stability. The-oretical analysis confirms error convergence, and sim-ulations validate the methodȑs effectiveness.
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15:10-15:30 SunD7.1

Microrobot Actuation Modeling by AngleConstraints and Infinity-Norm CurrentOptimizationYanbo Hua ,Haiying Wan ,Xiaoli Luan ,Fei Liu(Jiangnan University)
This paper presents an accurate actuation mod-eling method for a modified orthogonal three axisHelmholtz coil electromagnetic actuation (EMA) sys-tem, enabling the generation of arbitrary three dimen-sional forces to drive magnetic microrobots and en-hance overall system performance. Due to the num-ber and configuration of the coils, the actuation equa-tions may become inconsistent and can only be solvedvia least squares; consequently, the currents obtainedproduce only approximate forces, which impairs the ac-curacy. Therefore, an angleconstraint strategy basedon the desired force is proposed to ensure consistencyof the actuation equations and thereby improve actu-ation accuracy. Further, by exploiting the redundancyarising from consistent actuation equations, the con-ventional minimum 2- norm solution is replaced witha minimum infinity-norm solution, enhancing magnet-ic force generation while reducing peak coil currents.The efficiency and superiority of the proposed methodare demonstrated through simulation experiments.

15:30-15:50 SunD7.2
Dynamic Modeling and Focus Control of aPiezo-Actuated Liquid Tunable Lens

(؆םБԘ)渇׍࠼
This study focuses on addressing the complex non-linear coupling challenges and the pressing need forenhanced control accuracy in the dynamic focal adjust-ment of piezoelectrically actuated liquid tunable lens-es. These lenses exhibit significant dynamic nonlin-earities arising from electromechanical coupling, flu-id dynamics, membrane-plate vibrations, and hystere-sis effects, which pose substantial obstacles to achiev-ing high-precision and fast-response focusing control.Therefore, it is imperative to develop a systematicand interpretable dynamicmodeling and control frame-work.˚To this end, a comprehensive modeling and con-trol approach is proposed in this work, integrating mul-tiphysics coupling mechanisms to establish a unifieddynamicmodel for piezo-actuated liquid lenses. Specif-ically, the electromechanical behavior of the piezoelec-tric actuator (PEA) is first described using an equiv-alent electrical circuit model. Subsequently, a cou-pled dynamics formulation based on a spring-damper-mass particle chain system is developed to character-

ize the interactions among the membrane, fluid, andelastic plate within the liquid lens, thereby capturingthe dynamic coupling between fluidmotion, membranedeformation, and structural vibration. For hysteresismodeling, a discrete Duhem differential model is in-troduced to effectively capture the hysteretic behav-ior of the piezoelectric elements under varying voltageamplitudes and frequencies. Building upon this mod-el, a tunable, model-driven PID controller is designed.The controller parameters are analytically tuned usingfrequency response methods to ensure both rapid re-sponse and system stability.˚Experimental validation isconducted using a fully constructed piezo-actuated liq-uid lens test platform to assess model accuracy andcontroller performance. Linear subsystem identifica-tion is first performed using small-signal excitation, fol-lowed by parameter fitting of the hysteresis model un-der multiple frequencies (5 Hz, 10 Hz, and 20 Hz) andvoltage amplitudes (2 V, 3 V, and 4 V). The result-s demonstrate high fidelity across varying test condi-tions, with a maximum root-mean-square error (RMSE)of 0.0407 and a peak modeling error of 9.50%. Infocusing control experiments, the proposed PID con-troller achieved stable and rapid focal switching with-in a diopter range of +0D to +0.58D. The fastest risetime was recorded at 171 ms, with a fall time of 192ms, and the steady-state RMSE was maintained be-low 0.0069. Moreover, the controller significantly en-hanced PCB image sharpness across different focal set-tings.˚In summary, this work establishes a dynamicmodel of piezoelectric liquid lenses that comprehen-sively accounts for electromechanical coupling, fluiddynamics, structural vibration, and hysteresis nonlin-earities. Based on this model, a model-driven precisionPID control strategy is developed, substantially improv-ing both focusing accuracy and dynamic response. Ex-tensive experimental results confirm the effectivenessand accuracy of the proposed approach, indicating it-s strong potential for application in high-speed zoomimaging, active vision systems, and micro-optical ma-nipulation devices. The methodology provides valu-able technical support and theoretical reference for fu-ture advancements in these related fields.˚
15:50-16:10 SunD7.3

ׂйড࢝Խࣲङѐऄۅڟѽ௜Ԉ֘ߑыऴࣱ
й恟(БԘם؆)

௜Ԉ֘௜Ԉङঝыऴࣱଋۅйׂ߰߄९આӐ࣫ूߎ
йҋ重Ѣࣿગઋ৲حਚङ଍ԈۅਈЉૡЊৈߒזߣԗٷ
؂ঈҼ୰୼ொͫ目߶ީڐՇ▲य़ڐՇ▲य़ৈߣএԥ澝ۅ
ਈど২ыऴࣱङૹ୏ԗऴࣱ௜Ԉ֘澞߄࣫ͫ৲ࣀङ߰ۅ
௜Ԉ֘௜Ԉङঝыऴࣱͫ֨ڪڪ଍ԈବچЊ଍Ԉਸ֠Ї
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Њыऴٛם؂֨ૻ૥ͫحਚ֨஬要ڽବՆځՃםਸ֠૦
૭ङ֫ްИͫ׋࣪ߒזײЈङ目߶݂݀Њ૦૭Ѡԇͫޗ
ѽ௜Ԉ֘ͧDielectricۅڟ澞ѐऄځҟӟրޞՃࡣ Elas-tomer Actuator, DEAͨ作О▲य़߰ͫމߕۅӀ߄րځବ
ङ௜ڑѢࣿ௅ֿ੮࣫ӟѩ֨ͫࢵ௤ङѩچإՃਈ୏ڽچ
Ԉۅਈ澞߄࣫ͫ৲ࣀङङׂйѐऄۅڟѽ௜Ԉङঝыऴ
ࣱͫ஬要ךЗ DEA ֲࠥԣգݱ作۵ਈ؏ۨऴࣱङ଍Ԉͫ
଑य़ֲࠥךङગઋЉю׍Ԇд঩৏ङࠑߑ凥ՠͫଐުੋ
ਚحஞୃՕਈݻ澞ѠѾ▲ЗֲࠥङچߒזԆд੸୆ङ׍
րд঩৏ङՕழڧђ৲Е重ͫݼעЗ঩৏ङ଍Ԉԅਈޅ
ঝыऴࣱ௜Ԉ߄࣫ߤҵ分ࢋ९֨ूߎͫ˚澞ۅչ६ؔۅ
֘ङقஒۅङׂॅЇͫݕӟдд▲य़ޏ梁ङড࢝௜Ԉঌ
ऋͫӯऀѐऄۅڟѽͧDEͨङࣞࣔՊۅࣔڥЊݳݦउவ
Ԉԃ؆बৈՠ澞ׂй଑▲ԽࣲͫڐՇд▲य़ডڔ࢝ѐऄ
੧֘ͧSSDEAͨͫۼѽۅڟ થ௜Ԉ֘ԕܬ▲З߄٫ДЗ۳
Ԛֿङߢऄڥ DE ֲࠥ澝▲Зࣱڥ૴׿չ▲З 3D ۸ԭ
ґд଍੧ङेޞગઋএԗд੸୆ଋ३ͫգߣ澞થৈ߫ࠃ
६ؔۅ澞ডߑ࢝Ӳପଋ DE ङ࣪ڲ௜Ԉؘ࣫ͫӀѽ৲ઈͫ

֨ড࢟உͫ࠼DE ѵͫيପଋЊ૴׿ङலݳݦфࣿѹ१ͺ
֨சեङ࢝Ԉஉͫ࠼ପଋԈڽؘ࣫ݳݦବזѹ澞଑य़ગ
ઋ҅ SSDEA ਈ֨לЉ҉૓Ѯ৏ѮԈߣߑङەӑЈؘ࣫
ࡹਈۅд௜Ԉ֘଍Ԉڏݟͫ˚૴ѹ१澞ޔङକ৒چਘंך
୏ٵՖͫ֨ٷЉգٱқЊЉգைࣤऄԹ૿ҵߚўЈͫڐ
дي SSDEA ङ଍ԈବچՃ଍Ԉতࡹچડؘ௠澞ؘ௠ৈ
֨ͫޢ੮ߧ 4.6 kV ّқ澝10 Hz ङୱ௸ࡦऄԹࢬԋЈͫSSDEA ङઅବچՕଇ 3.2 rad/sͫգޞґܴ௤ଇ 13.82mradङ࠵଒分଄ࣤ澞գ݇߿ͫޞЉգऄߢԚֿङଣۅܫ
ूߎͫ˚ङ଍Ԉ澞چЗਘंךԋͫથ௜Ԉ֘Օؘ࣫ऴࣱࢬ
९ପଋࢋҵ分߄࣫ߤঝыऴࣱ௜Ԉ֘ङقஒݕͫۅӟд
▲य़ޏ梁ङড࢝௜ԈঌऋͫڐٷՇдबځङ SSDEA௜Ԉ
֘澞ؘ௠ৈߧ௠ચдથ௜Ԉ֘֨଍Ԉବچչতސچவङ
ѩۅڑਈͫચޢҿਈݼ߄לઆӐѮ৏ׂй DEAङঝыऴ
ࣱ۱வЛङ଍ԈۅਈЉૡЊৈߒזߣԗङ୼ொ澞ूߎ९
ङۨߧЉюОঝы֘ߑыऴࣱङ௤ۅਈ௜Ԉ҈ݕд▲य़
ԗङۅਈԗ澝ы޴Ԇ޾ՇڐߛߌЌО৲ͫࠄސङઆӐޏ
ы঩৏⼨ؔдׂॅ澞֘ߑ
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1 Deep Reinforcement Learning based method for hotrolling mill schedule development
ࣦ沂୏ ୖ୞ू९ۈஓ
ㄋ㑵ٺ ⢙୐ਘԈԗू९ગઋஓ
ு҄㩮 ⢙୐ਘԈԗू९ગઋஓ
ஐ୐௚ И֢ୖू⢙୐ਘԈԗू९ગઋஓ

2 A Hierarchical Intelligent Scheduling Method for SlabYard Cranes Based on Reinforcement Learning
⢖ࡋҾ ⢙୐ਘԈԗू९ગઋஓ߄ஒҸ՛
ு҄㩮 ⢙୐ਘԈԗू९ગઋஓ
嗋㩮 ⢙୐ਘԈԗू९ગઋஓ߄ஒҸ՛

3 Microgrid Optimal Scheduling Based on the Multi-strategy Improved Crested Porcupine Optimizer
㿥䂠 ٕ֚ૹԗٗם؆
崩௏ ٕ֚ૹԗٗם؆

4 ׂй޴ךਈѽڠԗ؆Юङ௏ߑਉԈ੸୆ি分ڔ٢લچ
ࡣސ
ஐӖ柨 գםࡺ؆
Ъள գםࡺ؆
ࣦ㔒ࣳ ஒҸ՛߄ପચӴਁѡࢁࡪ֢
Ө渋 գםࡺ؆ऄ׿Њ信息ٗ३؆ஓ
ࣦ⢓࢛ գםࡺ؆
ਬډ؟ գםࡺ؆
௛ࣥݽ գםࡺ؆

5 ׂй CNP-NSGA-II ङ௏ߑਉԈ੸୆ি分ڔ٢重લސچ
ࡣ
௰䎙؋ գםࡺ؆
Ъள գםࡺ؆
ࣦ㔒ࣳ ஒҸ՛߄ପચӴਁѡࢁࡪ֢
Ө渋 գםࡺ؆ऄ׿Њ信息ٗ३؆ஓ
Ө҄ գםࡺ؆
Ѓ㩮 գםࡺ؆

6 ׂй LLM ௜ԈЊ଎ঀঌऋ壝ՠङࢽ૲ࣿфલچѩԗސ
ࡣ
⩹ஆߟ ؆םକࣲٗם
؋מࣦ ؆םକࣲٗם
幏䚾 ؆םକࣲٗם
ࣦѭ ؆םକࣲٗם

7ׂйৼঝ঑ࡣЊڠԗ؆Юङࠛґޗыߑલूچ९

ਸ؟㴧 ؆םऍޏ
્㬮䧼޴ ؆םऍޏ
؀Ԩ ؆םऍޏ
㬮ॹ੧ ؆םऍޏ
ӨਆҶ ؆םऍޏ

8 A Differential Evolution and Heuristic-fused Optimiza-tion Algorithm for Online Meal Delivery Problem
Jingfang Chen Tsinghua UniversityLing Wang Tsinghua University

9 A Reinforcement Learning-based Optimization algo-rithm with Decoupling Strategy for On-Demand FoodDelivery Problem
Jingfang Chen Tsinghua UniversityLing Wang Tsinghua University

10 Multi-parameter optimization and performanceAnalysis of Injector Structure Based on TRIZ Theory
Hao Xing Qilu University of TechnologyRuiyang Zhao Shandong High-speedInformation Group Co., Ltd.Hailun Zhang Shandong UniversityWenxu Sun Shandong UniversityShanshan Lv Qilu University of TechnologyLei Jia Shandong University

11 Optimization Design of Vertical-Tube Multi-EffectDistillation Water Machine Based on TRIZ Theory
Yiqian Cheng Qilu University of TechnologyWenxu Sun Shandong UniversityXuejun Yan SHANDONG ZHENGZHONGINFORMATION TECHNOLOGYCO.,LTD.Shanshan Lv Qilu University of TechnologyLei Jia Shandong University

12 Finite-Time Control for Nonlinear Systems: Theory,Design, and Applications
Yuelin Yang Zhejiang UniversityChunjie Yang Zhejiang UniversityYunkai Li North China Electric PowerUniversityYang Cao Zhejiang UniversitySiwei Lou Zhejiang universityWeibin Wang Zhejiang University

଍૿૱Ԛ୿иֺࠥথٵࡊ13 PIDݏӲू९
յਪ◒ ԢБсପם؆
䬰ࡃ ԢБсପם؆
恁ߜ ԢБсପם؆

14ৰਖ਼ৈࢾङ◢䏦੷આ䎊ך目߶ݱ作ѩԗ
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ՙ⩹恟 ԢБࣲٗם؆
幏щ ԢБࣲٗם؆
ୁ୯ࡡ ஒҸ՛߄܉Ӳॠރࡾ୬நޗ

15 Distributed Coordinated Optimal Scheduling of Inte-grated Energy SystemsWith CHP Units andWind PowerStorageLingyue Zhang East China University ofScience and TechnologyJiawen Mao East China University ofScience and TechnologyJunbo Shao East China University ofScience and TechnologyYuxiang Niu East China University ofScience and TechnologyMinxue Kong East China University ofScience and TechnologyXin Peng East china university ofscience and technology
16 Operation optimization of LNG receiving terminalbased on first principle modelHanXiao Luo ZheJiang UniversityChenguang Liu Zhejiang UniversityGuanghui Yang Zhejiang UniversityDuo Zhang Zhejiang UniversityXIONGFENGFENG HuZhou Institute of IndustrialControl TechnologyZhijiang Shao Zhejiang UniversityLingyu Zhu Zhejiang University ofTechnology
17 Multicriteria Optimization for an FGD System UsingEnsemble Learning-Assisted Dragonfly AlgorithmChunbo Wang Beijing University ofTechnologyXiaoli Li Beijing University oftechnologyKang Wang Beijing University ofTechnology
18 Integrating Intrinsic Motivation and Fuzzy Rewardsin Reinforcement Learning for Robust Control of CDQSystemHan Zhang Dalian University ofTechnologyYang Liu School of Control Science andEngineeringJin Jie Dalian University ofTechnologyJun Zhao Dalian University ofTechnologyWei Wang Dalian University ofTechnology
19ׂй Q-Learningङற朐পࡶԆՇ懡ଋ३ѩԗݏӲ
ৢ㱌ऱ 㿄ԧם؆
֢ںࣦ 㿄ԧם؆ਘԈԗू९۱
Ө௏ 㿄ԧם؆

20வէӁֺࡶ३ٗЏङ݇ރ௜Ԉڠԗ؆ЮݏӲ৔ଚ
ँ㨝 ԘчٗЏם؆
ҡࡒ ԘчٗЏם؆
ࣿަߜ Ԙч௤؍㇘ֹ֬䐑߄ࢻஒҸ՛

21 Formation Obstacle Avoidance Control for Quadro-tor UAVs Based on Leader-Follower Approach and Im-proved Artificial Potential Field Method
ஐஷ ٕ֚ૹԗٗם؆
Е߃䂠 И֢ऀࡇਡॱ௏੧؆ஓ
ஸڠ ٕ֚ૹԗٗם؆
向向ڰ ٕ֚ૹԗٗם؆
㱌ߜ ٕ֚ૹԗٗם؆
ՙ䂠Б ٕ֚ૹԗٗם؆

22 ׂй֡ؔޞ୿分ݏكӲङܞࠬך Պޞ঩৏ޙ߇ࠀܞ-
৚஄૦૭
䉣⿁ БԘם؆
ԫ৅文 БԘם؆
Ѓ଒ਧ БԘם؆

23 Binary Consistency of Linear Multi Agent SystemsBased on Distributed Event Triggered Control
㬮ࡪߟ ٕ֚ૹԗٗם؆
ஐ㨟㓘 ٕ֚ૹԗٗם؆
张⼙ ٕ֚ૹԗٗם؆
Ԓ渗௏ ٕ֚ૹԗٗם؆

24 Adaptive Vehicle Parallel Control Strategy Based onMulti Agent Reinforcement Learning
Ѕ☽ ԢБࣲٗם؆
ࣦ㞦ப ԢБࣲٗם؆
ࣦ㨦 Їࢁсପם؆ऄٗЊऄߐ܉׿И

ڶ

25 Research on PV-Integrated Grid Frequency ControlStrategy Based on Enhanced MADDPG
操ߜ Иԧם؆
幏؛咒 Иԧם؆
张҄峭 Иԧם؆
ૌ㑺آ Иԧם؆
娔ّ޴ Иԧם؆

26 Distributed Self-triggering Consensus Control ofMulti-agent Systems Based On Observers
Ԓ渗௏ ٕ֚ૹԗٗם؆
ஐ㨟㓘 ٕ֚ૹԗٗם؆
㬮ࡪߟ ٕ֚ૹԗٗם؆

27ׂй݇ރ壝ՠङޔ৭ࠥ܃ٴܐڔ௏੧ݏӲ
慟઼מ И֢ॱࡈԈԃू९ЊՇيИڶ
ٕشߜ И֢ॱࡈԈԃू९ЊՇيИڶ
௰ࠠ И֢ॱࡈԈԃू९ЊՇيИڶ
㨄ߜ И֢ॱࡈԈԃू९ЊՇيИڶ
ૌ文䃊 И֢ॱࡈԈԃू९ЊՇيИڶ
੐ڏ操 И֢ॱࡈԈԃू९ЊՇيИڶ
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28 Intelligent Control and Simulation of Power-assistedExoskeleton Based on Image Signal Tracking Method
FENG ZHOU Sichuan Institute of Arts andSciencequanjun zhao Sichuan University of Arts andScience

29ׂйݷ଒ڠԗ؆Юङ作ޑ࣒剘Ӑঌѩԗू९
Ұޤߜ ؆םऍޏ
张شӯ ؆םऍޏ
Ө⧨文 ؆םऍޏ
؀Ԩ ؆םऍޏ
્㬮䧼޴ ؆םऍޏ
ӨਆҶ ؆םऍޏ

30 ׂй㬮৩߫ࠃЈङ޴ਈ૱ GNSS/INS 组ՠحਡ঑ࡣՃ
ѩԗ

੒מ Һٖсପם؆
՛ࡦࢅ Һٖсପם؆
ஐҰ࠶ -Һٖсପם؆

31ׂйݷ଒ך目߶沂௨ѩԗ঑ࡣङ௤ବӧ૱⾺۟ہऽू
९

恁ߜ ԢБсପם؆
㬮Н〯 ԢБсପם؆
嗋㍗ڠ ԢБсପם؆
શަԢ ԢБсପם؆

32 Optimal Energy Storage Capacity for Wind-Solar-Storage Power Systems Based on Improved Grey WolfOptimization Algorithm
Chenyi Zhang Chongqing University of Postsand Telecommunications

33୓ث୿ܚн৩લچङख़ށԗޤ淮ѩԗ঑ࡣ
㬕ࡎ܈ И֢ीם࡝؆
ЙߟԢ Иٌם؆
㬮ள И֢ीם࡝؆
Е梁ڠ И֢ीם࡝؆ԢБ
௷Ұّ И֢ीם࡝؆
幏Бо И֢ीם࡝؆

34ׂйࢌՠঌऋݷ଒堞ѩԗ঑ࡣङू९Њऀځ
㬮㿕׻ ٕ֚ૹԗٗם؆
崩௏ ٕ֚ૹԗٗם؆
רࡓ ٕ֚ૹԗٗם؆

35 Multi-objective genetic algorithm for suspensionsystem performance based on adaptive interval con-gestion

յ啺 ؆םࡱמ
ԫӍБ ؆םࡱמ
嗋䚊գ ؆םࡱמ
冋Ӗ柨 ؆םࡱמ
௤Ԭ֢ ؆םࡱמ
؎ެ੅ ؆םࡱמ
张םԬ ؆םࡱמ
Ө࡭ І▲重ֺ੸߄וஒҸ՛

36 Optimization of Cutting Performance of Cantilever-Type Road-header Based on Improved Seagull Opti-mization Algorithm
嗋䚊գ ؆םࡱמ
௤Ԭ֢ ؆םࡱמ
յ啺 ؆םࡱמ
ԫӍБ ؆םࡱמ
冋Ӗ柨 ؆םࡱמ
张םԬ ؆םࡱמ
Өч І▲޴ਈ੸߄וஒҸ՛
յӯڴ І▲重ֺ੸߄וஒҸ՛

37 Data-Driven Adaptive PID Controller Design for Non-linear SystemsFei Xie Chongqing UniversityYi Chai Chongqing UniversityQie Liu Chongqing UniversityWenyi Lin Chongqing University
38 Eventtriggered Impulsive Controller OptimizationBased on Adaptive Dynamic Programming
ޢޢࠍ ஒҸ՛߄Џٗ૱ࡖоଗࡁ

39 Lithium Battery State of Charge Estimation and Op-timization
յصஆ Һٖсପם؆
㬮渗 Һٖсପם؆
张૞ Һٖсପם؆

40 Fault-Tolerant Control Based on Inverse Reinforce-ment Learning of Expert Trajectory ImitationJiahui Shi Northeastern Universitydakuo he Northeastern University
41Design of Window Control System for Smart Fire Pro-tectionWenDian Zhang Changchun AutomobileIndustry higher College
42 Voltage control strategy based on IBWO-K-meanscluster division
⩹Ӛ ٕ֚ૹԗٗם؆
ڠ㼼ߜ ٕ֚ૹԗٗם؆
㶚஧ँ ٕ֚ૹԗٗם؆
愨ӡ ٕ֚ૹԗٗם؆

43 Design of a Trajectory Action Sequence Planning Al-gorithm for Wellbore Based on Geometric Models
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Ұߜ И֢ी࡝த֝ٗ३ूߐ܉९ஓ߄
ஒҸ՛

޴文ࡓ И֢ी࡝த֝ٗ३ूߐ܉९ஓ߄
ஒҸ՛

张操 Їࢁсପם؆
ஐପ Їࢁсପם؆
㬮ڴѭ Їࢁсପם؆
Ѿ愬梁 Їࢁсପם؆

44 Intraday Rolling Multi-Objective Optimal Schedulingfor Cascaded Hydropower-PV Complementary SystemConsidering Vibration Avoidance Zones
SomxayPHANSOD Central South University
Runmin ZOU Central South University

45 ׂйїֺࣲࠥङך目߶ট׿৩ѩԗ঑֨ࡣ IH ঩৏ङ
ू९

ਡ؋ࣦ И֢ीם࡝؆ԢБ
գםࣦ И֢ीם࡝؆
幏Бо И֢ीם࡝؆

46 Macrophage Migration Control Based on Dual Con-trol for Exploration and Exploitation
Muyu Ji Jiangnan UniversityChenyang Wang Jiangnan UniversityHaiying Wan Jiangnan universityXiaoli Luan Jiangnan University, ChinaFei Liu Jiangnan University, China

47 Predictive Control Design for Directional DrillingBased on a Three-Dimensional Drilling Rate of Pene-tration Model
Guang Yang CNPC Engineering TechnologyRD Company Limit-edWenzhi Wang CNPC Engineering TechnologyRD Company Limit-edTong Chen Shanghai Jiao Tong UniversityDewei Li Shanghai Jiao Tong UniversityShaoying He Shanghai Jiao Tong UniversityXin Zhang Shanghai Jiao Tong University

48ׂйݷ଒ךѠԇ؆Юङ৔ՠਈ࢛঩৏ךҫિਾिߊ௄
ࡹ

剋䯅⥱ 䂑㿄ٗЏם؆
Ѿّڴ 䂑㿄ٗЏם؆
㬮ޢڊ 䂑㿄ם؆
ࣦज़◒ 䂑㿄ٗЏם؆

49 Temporally Weighted Transformer for Multi-StepPredictive Control in Dynamic Systems

Dan Cui Central South UniversityXiaofeng Yuan Central South UniversityLingjian Ye Huzhou UniversityKai Wang Central South UniversityFeifan Shen NingboTech Universityyalin wang central south universityChunhua Yang Central South University,ChinaWeihua Gui Central South UniversityYanfang Mo Lingnan University
50ׂйՊ୏分ख़Њ׍ञސէ঳ߘङত楫ֺࠥ׈௄ࡹઆ凥
Ӳݏ
䰶஧ר И֢ीם࡝؆
Ѿ☨Ӭ И֢ीם࡝؆

51 Nonlinear model predictive control based on Koop-man operator and Kalman filter collaboration
ࣦब䃊 ԢБࣲٗם؆
ࣦ㞦ப ԢБࣲٗם؆
ࣦ㨦 Їࢁсପם؆ऄٗЊऄߐ܉׿И

ڶ

52 Research on air quality prediction method based onthe fusion of Adaboost and MSCNN-BiLSTM
ஐԨ Һࣲٖٗם؆
文ںࣦ Һࣲٖٗם؆

53ׂй AR-TSVD-BLS֨ҫপ组分խ୏௄ࡹИङऀځ
ஏ哛ज़ ԢБсପם؆
յ◒࡬ ԢБсପם؆
恁ߜ ԢБсପם؆

54 NARX Neural Network-Based Model Predictive Con-trol For A Distillation ColumnTianxiang Hao Beijing University of Posts andTelecommunicationsShurong Li Beijing University of Posts andTelecommunications
55 Data-Driven Predictive Control Based on DeepResidual Learning and Dynamic Regularization
؎政࡬ ԢБࣲٗם؆
ࣦ㞦ப ԢБࣲٗם؆
ࣦ㨦 Їࢁсପם؆ऄٗЊऄߐ܉׿И

ڶ

56 Neural Extended Kalman Filter with Variational In-ference for Real-Time UAV Trajectory PredictionYaxin Gao Dalian University ofTechnologyJinze Liu Dalian University ofTechnologyKaibiao Sun Dalian University ofTechnologyJun Zhao Dalian University ofTechnologyWei Wang Dalian University ofTechnology
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57ׂй৚ु֘ -આु֘ङ࠵ךૅࡊࡊࡑ௄ֺࠥࡹ
ਪ঱ڰ գםࡺ؆
㬮㞦؋ գםࡺ؆
ࣦұӚ գםࡺ؆
䛨ډ գםࡺ؆

58 Study on Electromagnetic Detection Method Basedon Transient Process
Yating Tu China University ofGeosciencesGuangjun Wang China University ofGeosciencesZhenhua Li China University ofGeosciences

59 An Enhanced SVMD Algorithm for Oscillation Detec-tion in Single-Loop Control Systems
Junkai Huang China University of PetroleumYuhong Wang China University of Petroleum

60 IoT-Enabled Capacitive Sensing System for Real-Time Detection of Minor Leaks in Bolted Flange Con-nections
Shuxun Wang Zhejiang UniversityHaozhen Chi Zhejiang UniversityShuyu Fan Zhejiang UniversityYicheng Zhang Zhejiang UniversityYunqi Cao Zhejiang UniversityDibo Hou Zhejiang Univ.

61 Microfluidic-Based Coplanar Capacitive Micro-Displacement Sensors with High Sensitivity and LargeMeasurement Range.
Shanqian Su Zhejiang UniversityMinghao Ding Zhejiang UniversityZiying Zhu Zhejiang UniversityYushan Zhou Zhejiang UniversityShuyu Fan Zhejiang UniversityDibo Hou Zhejiang Univ.Yunqi Cao Zhejiang University

62 A False Alarm-Free Dual-Wavelength Optical SmokeDetector for High-Humidity Underground Pipeline Gal-leries
Yancheng Bi Zhejiang UniversityZhiqiang Ma Zhejiang Universityzhen zhou Hangzhou UndergroundPipeline Development Co., LtdChenyang Gao Zhejiang UniversityXiaoyan Song Hangzhou Planning andNatural Resources Survey andMonitoring CenterDibo Hou Zhejiang Univ.Yunqi Cao Zhejiang University

63ׂй分ڔ٢ऄஊځՊ࣌ङڥٽߑݏރՊࡹࠒ

嗋▲ୀ БԘם؆
ї؆࠶ БԘם؆
㉷Бщ БԘם؆
յ⢓ ௷重ݏރ੸ਁוѡ߄ஒҸ՛
؄ԬБ ௷重ݏރ੸ਁוѡ߄ஒҸ՛
ୁॹ৩ ௷重ݏރ੸ਁוѡ߄ஒҸ՛

64 IMRChangeMamba Encoder Based on Reparameter-ization Technique andMutual Information Maximization
Wu Yi-fan China University of Petroleum,BeijingJian-wei Liu China University of Petroleum,Beijing Campus

65Data-Driven Prediction Model for Blast Furnace CokeRatioZihang Cao Zhejiang UniversityChunjie Yang Zhejiang UniversityZhi Li CISDI Group Co. LtdDuojin Yan College of Control Science andEngineering, ZhejiangUniversity
66 Synergistic Framework of Meta-Learning and Class-Aware Adaptive Thresholding for Robust Learning onNoisy and Imbalanced DataZhi-han Liu China University of Petroleum,BeijingJian-wei Liu China University of Petroleum,Beijing Campus
67 Design and Implementation of Multi-Parameter TeaGarden Environmental Monitoring System Integratedwith Wavelet Denoising Technology
ࣦ஧〯 Һٖсପם؆
愜Бّ Һٖсପם؆
ीڠڏ Һٖсପם؆
张૞ Һٖсପם؆

68 Adaptive Neural Bounded Tracking Control for a Full-state Constrained Uncertain Nonlinear SystemXiaoli Li Beijing University oftechnologyXiaoxian Xie Beijing University ofTechnologyXiao-Wei Zhang Beihang UniversityKang Wang Beijing University ofTechnology
69 A Multi-Wheel Aircraft Balanced Braking ControlMethodRuihua Jiao USTB
70 TFC-GT: Spatio-temporal feature-driven soft sensingmodel with online adaptive updating capabilityZhongxin Lin Central South UniversityBei Sun Central South UniversityPeng Kong Central South University
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71 ׂй Greedy-DeepForest ङ२֦啲Ոଋ३ࡶ୏௄ࡹ
ֺࠥ
恁ߜ ԢБсପם؆
௤吻߰ ऄࡈЊਘԈԗٗ३؆ஓ
ஏ哛ज़ ԢБсପם؆
Ӌח ԢБсପם؆

72 Online Prediction of Suspension Density in DenseMedium Separation System Based on LSTM
յ٣ ؆םକٗЏם
ப҄恁 ؆םକࣲٗם
幏䚾 ؆םକࣲٗם
ࣦѭ ؆םକࣲٗם

73ׂйऽજ֣崭ङࡿ࡛ࡥଣսѹ௄ࡹ
㬮梁৽ ؆ם܉ԧॠ࢖
ԫޢ ؆ם܉ԧॠ࢖

74ׂй௩ګࣔ߾ࠕॱ୿ԡडष䈒१ࡹࠒङ COݹ݌௄ࡹ
张䃔஧ ԘчٗЏם؆
ҡࡒ ԘчٗЏם؆
ࣿަߜ Ԙч௤؍㇘ֹ֬䐑߄ࢻஒҸ՛

75 Linear Active Disturbance Rejection Control for MudPressure Wave Generators Using a Cascaded HarmonicObserver
଍ޞ И֢ीם࡝؆
凼ਪّ И֢ीם࡝؆
ࣦѭщ ीם࡝؆
३㨄Б И֢ीם࡝؆
ㄋ࠳ߥ И֢ीם࡝؆

76 Experimental verification of backstepping control ofthree-degree-of-freedom manipulator
૨䚊 ؆ם܉Խॠן
幏ں峭 ؆ם܉Խॠן
㬮䦇ߟ ؆ם܉Խॠן

77 A Brief Introduction to Numerical Simulation andControl Research of Mineral Heat Furnace
张ڏԨ 恫؈ॠם܉؆
㬮୸㨦 恫؈ॠם܉؆
йݺӋ ஒҸ՛߄܉㩮ਘԈԗॠࣶޏକם
ஐநࡦ 恫؈ॠם܉؆

78 Strip Shape Detection Based on Integrated MachineLearning ModelYanhong Xu tongji universityZhenyu Li Tongji UniversityGUANG CHEN BAOSHAN IRON AND STEELCO., LTDJunyu Shang Tongji UniversityQi Kang Tongji University
79 Data-driven Czochralski Silicon Single Crystal Itera-tive Learning Control Based on Setpoint Optimization

Yinyin Li Xi’an University of TechnologyJunchao Ren Xi’an University of TechnologyDing Liu Xi’an University ofTechnology,China
80 Genetic Algorithm with Deep Reinforcement Learn-ing and Its Application in Flexible Job Shop Scheduling(FJSP)
㬮о渗 ԢБࣲٗם؆
ࣦ㞦ப ԢБࣲٗם؆
ࣦ㨦 Їࢁсପם؆ऄٗЊऄߐ܉׿И

ڶ

81ৰਖ਼ࡈٶך઻Њ分ޞऄџङ৕਩ࣿࡈࡉф঩৏ѩԗ୆
৥Њ଍੧
⩹䂠橉 䂑㿄ם؆
ㄋ政ஆ 䂑㿄ם؆

82ׂйДஉ࠼சઁߑӦङޞך୿چؾ৕㾓ࣿфલچѩԗ
঑ࡣ
ૌկਡ ؆םԢࢎ
௰ڴү ؆םԢࢎ
૝ع ؆םԢࢎ

83 Modeling and Backstepping Sliding Mode Controlof Flapping-Wing Aerial Vehicles with Nonlinear Distur-bance ObserverBin Yu Hangzhou Dianzi UniversityFengmin Yu Hangzhou Dianzi UniversityYang Yue Hangzhou Dianzi UniversityQiang Lu Hangzhou Dianzi University
84 Hybrid-Triggered H Filtering for Discrete-time Sys-tems Under DoS AttacksZhi Fu Hunan University of TechnongyShen-ping Xiao Hunan University ofTechnologyJianglin Huang Hunan University ofTechnologyZhi-heng Zhang Hunan University ofTechnologyZhengxuan Liu Hunan University ofTechnology
85ׂй FPGAङ૝ג分ࡨߘ׿ҵݏپޞӲ֘ગઋ
渗ߜৢ ٕ֚ૹԗٗם؆
䑼ҽИ ٕ֚ૹԗٗם؆
幏⛮ ٕ֚ૹԗٗם؆

86 SFGAN for Blast Furnace Ironmaking Process Few-shot Fault DiagnosisXujie Zhang Zhejiang universityYi Li Zhejiang UniversitySiwei Lou Zhejiang universityPing Wu Zhejiang Sci-Tech UniversityChunjie Yang Zhejiang University
87ׂйன߽ߎ؆Юङ࣓引ଢՊ֘ऄࡶѮ۟֘ݻஞઞސލ
ࡣ
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张ؐ޴ ԧ㨟ם؆
஗ؐѭ ԧ㨟ם؆
ѿ଍⛮ ԧ㨟ם؆
؎଍ࡡ ԧ㨟ם؆
潔ࡦ؋ 㿄੼㿄؁ރ܎৆߄ߐ܉ࡺஒҸ՛
૓ں攊 ԧ㨟ם؆

88 ResKAN A novel method for multiple fault diagnosisof the controllable pitch propeller system
Haosong Cheng Shanghai jiaotong universityJingcheng Wang Shanghai Jiao Tong UniversityHuihuang Cai Shang Hai jiaotong university

89ׂй٫׿हޞਈ୏崭ङ支ऄઆӟ支作Џઁਸ३چછџ
ܶ߶

⢖㮰ࠫ 䅶䉷ם؆
㩝߉߀ 䅶䉷ם؆
ஐެސ Иԧם؆
શࡋ吷 Иԧם؆
㿥࠳㐵 䅶䉷ם؆

90ׂй MACAEङٗЏગגו؆信՚ࡹࠒٯڑ
ஐ柨ੈ Ԙчԗٗם؆
张࡭ Ԙчԗٗם؆
֤ڰ Ԙчԗٗם؆
㬕৩஢ Ԙчԗٗם؆

91 A Data-Driven Network for Failure Diagnosis of FluidCracking Catalytic System under Cyber Attack
Minglu Wang Huazhong University ofScience and TechnologyPeihang Xu Huazhong University ofScience and TechnologyXuqing Liang Huazhong University ofScience and TechnologyQinglin Tong Huazhong University ofScience and TechnologySARDAR SHANALI NAQVI HUAZHONG UNIVERSITY OFSCIENCE AND TECHNOLOGYChunjie Zhou Huazhong University ofScience and Technology

92 The Lasso-RNN Model based on Regression Analy-sis for Fault Detection and Fault-tolerant Control in ThePower System
liu yang the College of InformationScience and Engineering,Northeastern University,Huaguang Zhang Northeastern University, China
Lulu Zhang Northeastern University

93ׂйਘࡨ۞ԃߑӲङٗЏଋ३֜ߧҼ঩ލݐչݻ࢛߿
ஞઞލ

Ѕୌߜ ԢИॠם܉؆
Өࡾ ԢИॠם܉؆
ࣦ㑵ѭ ؆ם३ٗࡎ࠶
张䃊 ԢИॠם܉؆
ୁਸ਼ ԢИॠם܉؆

94ׂйԈ߾ہ䒤ۨ分分ߤङளিٗۅЏଋ३ݻஞࡹࠒ
㿥௏⢾ ୬؆ஓޗ
➕஧҄ И֢ਥ叆Ճٗ࡭ࢁ३ગઋू९ஓ
ѓ文䃊 㿄ԧם؆
Ѓҡ ஓ؆ߐ܉୬৺Џޗ

95 ׂй STFT-SWT-2DCNN-SVM ङߎ߽ش૸ݻ܈ஞઞލ
ࡣސ
і渗௏ ٕ֚ૹԗٗם؆
ㄋ؍ ٕ֚ૹԗٗם؆
⾕Ӝࡇ ٕ֚ૹԗٗם؆
㬮渇ߟ ٕ֚ૹԗٗם؆
௛㿄ߥ⥣ ٕ֚ૹԗٗם؆

96 Modeling and temperature numerical simulation ofcalcium carbide furnaceYaojie Sun Sichuan University of LightChemical TechnologyGongquan Tan Sichuan Univercity of Scienceand EngineeringJiayu Ma Sichuan University of LightChemical Technology
97 Data Mining Method for Nonlinear System ModelingBased on ARX Model Identification
㬹߿ ٌБॠם܉؆
Бڏࣦ ٌБॠם܉؆
愜ެ㑳 ٌБॠם܉؆

98 Modeling of Superheated Steam Temperature Sys-tem Based on APCHHO Algorithm
Qi Wang Shanxi Universityshikui chen Shanxi Universityyanlong wang Beijing Jingneng TechnologyCo.aoqi xiao Shanxi Universityrongsen fan Shanxi Universitybaichuan liu Shanxi Yangguang PowerGeneration Co.,Ltd

99 Energy Consumption Prediction of Hot Rolling Fur-nace Considering Intermittent Charging Characteristicsof Steel Billets
㧆о㨄 ؆םକࣲٗם
ஐ௺ ؆םକࣲٗם
ஸИ࡭ ؆םକࣲٗם
幏䚾 ؆םକࣲٗם
ࣦѭ ؆םକࣲٗם

100ׂйЕࠀ Hessianाஈङ৻ॹࢽࡣԃ؆ઋ঑ू९

122



ՙ䧼䂠 䂑㿄ם؆
ৢ㩞䉒 䂑㿄ם؆
张攡 䂑㿄ם؆ऄٗࡈ३؆ஓ
Ұ恁ߜ 䂑㿄ם؆
⢖஢ّ ९ஓूߐ܉ӲݏЏٖٗ࢖
愬Ф㿄 䂑㿄ם؆

101 A Industrial Process Small-Sample PredictionMethod With TimeFrequency Multi-Scale Decomposi-tion and Graph Contrastive Learning
௤٥؋ Иԧם؆
ㄋו Иԧם؆
㬮⥭Ӫ Иԧם؆
ஐ࡫操 Иԧם؆
ਲ҄䧼 Иԧם؆

102 Simplified Mamba for Traffic Speed Modeling andPrediction with Limited DataDuoliang Liu University of Science andTechnology LiaoningXue-Bo Chen University of Science andTechnology Liaoning
103 Research on Industrial Soft Sensing ModelingMethod Based on iTransformer-LSTM
欝渗 ԢБࣲٗם؆
ࣦ㞦ப ԢБࣲٗם؆
ࣦ㨦 Їࢁсପם؆ऄٗЊऄߐ܉׿И

ڶ

104 Soft Sensor of Polypropylene Melt Index Based onMRCTGANJingwen Ou China University of PetroleumYuhong Wang China University of Petroleum
105ׂй KAN-LSTM-AttentionङӬ楫׈׈஽ࢵٴ௄ࠥࡹ
ֺ
ஆݺߜ И֢ीם࡝؆
幏Бо И֢ीם࡝؆
愜ࣥ渗 И֢ीם࡝؆

106 ׂй GA-BP ॔৆ৠৌङ◢䏮੷આ䎊ࠥڏՃ NSGA-II
ѩԗ

Өڶ㔒 И֢ीם࡝؆
幏Бо И֢ीם࡝؆
գםࣦ И֢ीם࡝؆

107 Data Feature-Constrained GAN Data Generationfor NIR Spectral Predictive Model Calibration
Ranjun Peng Macau University of Scienceand TechnologyMingyu Liang Shanghai Jiao Tong University

108 ׂйਘଠځԲ॥ࠥথ॔৆ৠৌङਔଥࣤࡊ௩ࠕ௄ࡹ
ࡣސ

㬮㨝望 ԘчٗЏם؆
嚁֢ټ ԘчٗЏם؆
㬮ڍ❆ ԘчٗЏם؆
Ө㉉ ԘчٗЏם؆
ஸ঱ࠁ ԘчٗЏם؆

109ׂй FDKANङٗЏ݇ރپޞ௄ࡹ
劏䅒 Ԙчԗٗם؆
્㘸橉 Ԙчԗٗם؆
ஸޢࡋ Ԙчԗٗם؆
凼ڠں Ԙчԗٗם؆

110 ׂй֣ࡨ۞ԃչޞ୿ڍଖ୸िߊઓڸৠৌङ૷ࡹ୏
ࠥڏ
றشୁ ؆ם܉ॠ׿ऄٖߝ
ࣦЕײ ؆ם܉ॠ׿ऄٖߝ
㑻⥩ ؆ם܉ॠ׿ऄٖߝ
囹؍ұ ؆ם܉ॠ׿ऄٖߝ
慟к௏ ؆ם܉ॠ׿ऄٖߝ
㿄߅࣊ ؆ם܉ॠ׿ऄٖߝ

111 Variance Similarity-based Just-in-time Learning forIndustrial Process ModelingXiaoqing Zheng Hangzhou Dianzi UniversityMengdi Zhang Hangzhou Dianzi UniversityYifan Zhao Hangzhou Dianzi UniversityAnke Xue Hangzhou Dianzi UniversityAipeng Jiang Hangzhou Dianzi UniversityYunfei Guo Hangzhou Dianzi University
112 A continuous piecewise linear approximationmethod for flexibility index calculationJiacheng Zhang Zhejiang UniversityXiang Li Zhejiang UniversityFei Zhao Zhejiang University
113ׂй CycleTSFङٗЏ݇ރپޞ௄ࡹ
ୁ㿶઼ Ԙчԗٗם؆
凼ڠں Ԙчԗٗם؆
ஸޢࡋ Ԙчԗٗם؆
劏䅒 Ԙчԗٗם؆

ऀځЊڏߣޑङׂॅৠৌગߐ܉؁ӌЏރँם114
௰䄣 ЇࢁআиٗЏם؆
௛ؐ؋ ஒҸ՛߄܉їॠޞ৕չࡦ؈
௛௺Ԣ 䂑ࣲٗࡦ؈ם؆ஓ
幏٣ۿ ஒҸ՛߄ي橒ୟӌЏՇࡳऍ৕ޏ

115 AutoSelect: A Model Recommender System for In-dustrial Time Series MonitoringBaoxue Li Zhejiang UniversityChunhui Zhao Zhejiang UniversityBiao Huang University of AlbertaJinliang Ding Northeastern University
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ড贴论文 2 组 2025 ٶ 7 ߃ 27 ޙ
ѫઑИڶ 3 ࠡ
କڋ

10:30:00

主 席:姄ش敘 Иԧם؆

1 ٫Ѯ۟֘சݼעߑङзўઇՇ分ڔ٢敏ऄࡐਾऄࣙہ
ѳઋ
ㄋ௺ல ௲௺㿄ם؆
ㄋаӯ ௲௺㿄ם؆

2 Dynamic Evolution and Pathway Optimization ofGlobal Energy Transition: A Multi-Mechanism CouplingPerspectiveWei Yan Research Institute ofPetroleum Exploration &DevelopmentͧRIPEDͨ,PetroChina
3 Attitude Control of Small Fixed-Wing UAVs Based onFractional-Order Super-Twisting Sliding Mode
㱌ߜ ٕ֚ૹԗٗם؆
Е߃䂠 И֢ऀࡇਡॱ௏੧؆ஓ
ஸڠ ٕ֚ૹԗٗם؆
㬮ؒࡳ ٕ֚ૹԗٗם؆
ՙ䂠Б ٕ֚ૹԗٗם؆
ஐஷ ٕ֚ૹԗٗם؆

4 Attitude Control of Fixed-Wing UAV Based on FastNon-singular Terminal Sliding Mode and Linear ActiveDisturbance Rejection
ՙ䂠Б ٕ֚ૹԗٗם؆
Е߃䂠 И֢ऀࡇਡॱ௏੧؆ஓ
ஸڠ ٕ֚ૹԗٗם؆
ࣦԨ䂠 ٕ֚ૹԗٗם؆
㱌ߜ ٕ֚ૹԗٗם؆
ஐஷ ٕ֚ૹԗٗם؆

5 Modeling of gas-solid coupling motion between pel-lets and hydrogen in hydrogen-based shaft furnaceWeibin Wang Zhejiang UniversityZhe Liu Zhejiang UniversityYi Li Zhejiang UniversityChunjie Yang Zhejiang UniversityYuhan Liu Zhejiang UniversityYonghong Xu Zhejiang UniversityDuojin Yan College of Control Science andEngineering, ZhejiangUniversity
Ӳѩԗू९ݏ䩵݌Њۅࣔࡶबך䩵঩৏݌୻إয়࡝6
张࡭ڏ И֢ीם࡝؆
㬮ࣥࢎ ИՎीם࡝؆
张םѭ И֢ीם࡝؆
幏Бо И֢ीם࡝؆

7 Attitude Control of Quadcopter Unmanned Aerial Ve-hicle Based on Adaptive Integral Sliding Mode and Lin-ear Active Disturbance Rejection
幏㩘ਫ ٕ֚ૹԗٗם؆
Е߃䂠 И֢ऀࡇਡॱ௏੧؆ஓ
向向ڰ ٕ֚ૹԗٗם؆
ஸڠ ٕ֚ૹԗٗם؆
ՙ䂠Б ٕ֚ૹԗٗם؆
㱌ߜ ٕ֚ૹԗٗם؆

8 ׂйך૷ў凥ՠރқѢऱङҶࡶ३梂টࠥڏچࡼ࣒Њ
分ߤ
䛬ࡋࠍ ԘчٗЏם؆
ҡࡒ ԘчٗЏם؆
ࣿަߜ Ԙч௤؍㇘ֹ֬䐑߄ࢻஒҸ՛

9 Design and Implementation of a Virtual SimulationPlatform for Light Flavor Baijiu Brewing
ࣦи◒ ٕ֚ૹԗٗם؆

10୿ݏ࠯ӲЈ分ރஉࢌ㿨঩৏ङգ࠵分ߤ
ਿ文⛮ Ԣԧࣲٗם؆
શ㌭ Ԣԧࣲٗם؆
张ࡾ文 Ԣԧࣲٗם؆
㑻ࠠࢀ Ԣԧࣲٗם؆

11 Learning Based Predictive Control of Truck PlatoonsWith Speed PlanningShaoyu Sun Jilin UniversityShuyou Yu Jilin UniversityHong Chen Tongji University
12 A Variational Bayesian Adaptive Kalman Filtering forProcess and Measurement Biases
શ୯䙹 ٕ֚ૹԗٗם؆
ஐ㨟㓘 ٕ֚ૹԗٗם؆
张⼙ ٕ֚ૹԗٗם؆
ѿյञ ٕ֚ૹԗٗם؆

13 Three-Dimensional Trajectory Planning Based On AnRRT-GWO Fusion Algorithm In Complex Environments
յٯ䜛 ٕ֚ૹԗٗם؆
Е߃䂠 И֢ऀࡇਡॱ௏੧؆ஓ
ஸڠ ٕ֚ૹԗٗם؆
ँ୐⢾ ٕ֚ૹԗٗם؆
ப䤬冞 ٕ֚ૹԗٗם؆
Ө঵௺ ٕ֚ૹԗٗם؆

14 Research on robot path planning based on improvedSecretary Bird Optimization AlgorithmManqiang Liu Lanzhou University ofTechnologyZiqiang Shang Lanzhou University ofTechnology
15 A Differentiable Neural Radiance Field-BasedMethod for 3D Visualization of Burden Velocity Field inBlast Furnaces
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Keyi Liu Central South UniversityHe Jianjun Central South UniversityZhipeng Chen Central South UniversityChunyao Jiang Central South UniversityMengxin Li Central South University
16Monitoring of abnormal operating conditions of blastfurnaces based on RNCP network and central lumines-cent flame flowJiani Tang Central South UniversityHe Jianjun Central South UniversityZhipeng Chen Central South UniversityKeyi Liu Central South UniversityChunyao Jiang Central South UniversityMengxin Li Central South University
17 A Lightweight Multi-scale InceptionTime Model forLithium-ion Battery Cell Grouping with Consistency En-hancementRihui Long Central South UniversityHe Jianjun Central South UniversityAibin Deng Central South UniversityFuxin Huang Central South UniversityXiang Wang Central South University
18 A Novel Approach for Lithium-Ion Battery AnomalyDetection using Local Attention Transformer with Tem-poral Convolutional NetworkAibin Deng Central South UniversityHe Jianjun Central South UniversityRihui Long Central South UniversityFuxin Huang Central South UniversityXiang Wang Central South University
19 Construction of Railway Knowledge Graph Based onLarge Language Models
欝曻 ੼ԧсପם؆
张䂠橱 ੼ԧсପם؆
ஐڏઠ И֢୞૨قٖٺத֝߄ஒҸ՛

20 Self-Sensing McKibben Pneumatic Artificial Musclewith Conductive-Liquid-Based Strain Sensing UnitsShuyu Fan Zhejiang UniversityHaozhen Chi Zhejiang UniversityDibo Hou Zhejiang Univ.Pingjie Huang Zhejiang UniversityGuangxin Zhang Zhejiang UniversityYunqi Cao Zhejiang University
21 Artificial Intelligence-Driven Laboratory AutomationTechnologies and Research AdvancesYiming Zhao Shenyang Institute ofAutomation, Chinese Academyof SciencesZhuo Wang Shenyang Institute ofAutomation, Chinese Academyof Sciences
22WMG-YOLO͹Drone Aerial Photography Small ObjectDetection Algorithm

ࣁࡲࠎ ٕ֚ૹԗٗם؆
Өަࡋ ٕ֚ૹԗٗם؆

23 Research on Path Planning of Automatic Guided Ve-hicle Based on Improved D* Lite and TEB Algorithm
➕ㅍ恁 䂑㿄ם؆
㬮ڠ 䂑㿄ם؆
ஐ୐ࡊ 䂑㿄ם؆
ԫڏӪ 䂑㿄ם؆

24ׂйڠԗ؆ЮչИ֘ۨࣿڔࠥߩङҹૡ֘ߑыࣿہ࠵
ۨ঑ࡣ

张㿶 БԘם؆
Ѓ଒ਧ БԘם؆
йشਡ БԘם؆
㦺׿؎ БԘם؆
࡫يۨ БԘם؆
㬮܈橣 БԘם؆
嗱㇡ БԘם؆

25ׂйֺࠥםЊऽજڠ׍ङٗЏ௅ֿ޴ਈѽՃҿऀځ
ँ؋ߜ ؆םԢࢎ
࢛хࠍ ؆םԢࢎ
䃣؋ߜ ؆םԢࢎ
և㍗ ؆םԢࢎ
䑼޴Ԣ ؆םԢࢎ
ࣦ䐌ୖ ؆םԢࢎ

26 Vibration subsequence alignment method based onadaptive Variational Modal Extraction
Aiping Pang Guizhou universityZetao Li Guizhou university

27 Multi-scale Enhanced Context Feature Fusion forCamouflaged Object Detection
Jiarui Fu Sichuan University of ScienceEngineeringZhaofei Li Sichuan University of ScienceEngineeringhao Zhou Sichuan University of ScienceEngineeringWei Huang Sichuan University of ScienceEngineeringZehong Wen Sichuan University of ScienceEngineering

28ׂй➕ୌՙՊ݅Њࡨ۞ԃߑӲङ֣ࠩكךҦ壝ՠ঑ࡣ
㏾ޡ ٕ֚ૹԗٗם؆
௰Н ٕ֚ૹԗٗם؆
Һ߉文 ٕ֚ૹԗٗם؆

29ׂйோ਩ЊچࠐՅࣔګ壝ՠङ֪מিࡹࠒ঑ࡣ
125



௰ࠠ И֢ॱࡈԈԃू९ЊՇيИڶ
㨄ߜ И֢ॱࡈԈԃू९ЊՇيИڶ
ٕشߜ И֢ॱࡈԈԃू९ЊՇيИڶ
Ѡڏ恁 И֢ॱࡈԈԃू९ЊՇيИڶ
慟઼מ И֢ॱࡈԈԃू९ЊՇيИڶ
Өࣶ И֢ॱࡈԈԃू९ЊՇيИڶ

30 A Cross-Category Knowledge Distillation MethodBased on Multi-Scale Feature Fusion and Its Applicationin Fire and Smoke Detection
Ѕ▲橣 信息ॠ؆Њߐ܉؆ஓ
张࡭ Ԙчԗٗם؆
֤ڰ Ԙчԗٗם؆
㬕৩஢ Ԙчԗٗם؆

31ׂйݷ଒ OpenposeৠৌङګࣔךԮக௟௝੧Оࡹࠒ
ࡣސ

ஏ哛ज़ ԢБсପם؆
㿄ѭ攃 ԢБсପם؆
⾗଒操 ԢБсପם؆
恁ߜ ԢБсପם؆
Ӫߜ ԢБсପם؆

ӄ؜32 3Dࢵкӱ 2D௤分଄়ࣲࣤ重ߐ܉ذޥ
㬮Ѝࢁ ٕ֚ૹԗٗם؆
幏⛮ ٕ֚ૹԗٗם؆
ҌԌ ٕ֚ૹԗٗם؆

33 A low-light smoke detection model based on the im-proved YOLOv11
௰㦞湙 ؆םକࣲٗם
ݺ⩢ ؆םକࣲٗם
Ө梁 ؆םକࣲٗם
幏䚾 ؆םକࣲٗם

34 An Ensemble Learning-Based Early Fire DetectionAlgorithm
Weijie You Zhejiang UniversityJiXing Li Zhejiang Universityjinshui chen zhejiang universityJiangang Lu Zhejiang University

35 Adaptive Curvature-Aware Path Segmentation S-trategy for Complex Workpiece Surface Spray Painting

Shengjun Xu Xi’an University of Architectureand TechnolgoyYanRui Wen Xi’an University of Architectureand TechnologyWei Xunkai Beijing AeronauticalEngineering TechnicalResearch CenterHao Wang Beijing AeronauticalEngineering TechnicalResearch CenterYue Feng Beijing AeronauticalEngineering TechnicalResearch CenterXuehong Zhao Beijing AeronauticalEngineering TechnicalResearch Center
36 Metal Surface Defect Segmentation AlgorithmBased on Improved U-Nethuiyu fang China University of PetroleumYuhong Wang China University of Petroleum
37 A X-Ray Image Classification Study of Tungsten Orewith Improved MobilenetV2
㬕ڏ⥭ ԢБсପם؆
张ں ԢБсପם؆
吷啻ڰ ԢБсପם؆
恁ߜ ԢБсପם؆

38 Lightweight YOLOv8-GCE Algorithm with EnhancedAccuracy for Anti-Vibration Hammer Defect DetectionChaowen Lan Sichuan University of ScienceEngineeringTao Wang Sichuan University of ScienceEngineeringDan Huang Sichuan University of scienceand engineering
39 Research on the Recognition of Depression andSchizophrenia Based on EEG Data
ևں⥭ ٕ֚ૹԗٗם؆
㬹䙻ਪ ٕ֚ૹԗٗם؆
ӖЍࢁ ٕ֚ૹԗٗם؆

40 High-speed Railway Operation Adjustment MethodBased on Deep Reinforcement Learning Rainbow
☭㱌ެ ੼ԧсପם؆
张䂠橱 ੼ԧсପם؆
ஐڏઠ И֢୞૨قٖٺத֝߄ஒҸ՛

41 Urban Sound Classification System based on Spa-tiotemporal Context
张׺࠳ 䂑㿄ם؆
愬㑵ӎ 䂑㿄ם؆
张㨄ޢ 䂑㿄ם؆

42 ECGNN: Embedding-Enhanced Clustering GraphNeural Network for Multivariate Time Series Forecast-ing
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Lina Xiao China University of PetroleumBeijingJian-wei Liu China University of Petroleum,Beijing Campus
43ׂйڶרױ௜Ԉ௄ઐীঌऋ嘜楫ङڠچࢋԗ؆Ю঑ࡣ
愨Ⱗڰ ԢБࣲٗם؆
ࣦ㞦ப ԢБࣲٗם؆
ࣦ㨦 Їࢁсପם؆ऄٗЊऄߐ܉׿И

ڶ

44 Enhancing Energy Conversion Plant Monitoring withTemporal and Variable Correlated Generative Adversar-ial FrameworkZhaoran Liu Zhejiang UniversityHao Wang Zhejiang UniversityYingwei Zhu Sunshine Lake Pharma Co.,Ltd.Wei Zeng YiChang HEC BiochemicalPharmaceutical Co., Ltd.Qinghai Shang Sunshine Lake Pharma Co.,Ltd.Feng Li YiChang HEC BiochemicalPharmaceutical Co., Ltd.Deng Zhaozheng LtdXinyu Wei YiChang HEC BiochemicalPharmaceutical Co., Ltd.Xinggao Liu Zhejiang University
45 Energy Consumption Prediction for Oilfield Water In-jection Based on TimeGAN and DR-XGBoostWenyi Shi China University of PetroleumYuhong Wang China University of Petroleum
46ׂй֨ࢪѺ䰹੮ॐ؁Ӂ؆Юङޗडष੮வ䜕ऑސࡹࠒ
ࡣ
յ䃔ߥ Бԧם؆
㬮஧ஆ Бԧם؆
ӨҰ䎀 Бԧם؆

47▲य़ׂй MambaङޞՊ঩৏ࠥڏЊݏӲࡣސ
张Ⱗ啺 ٗЏਘԈԗू९۱ͫИ֢ॠ؆܉

؆םߐ
䰶ࣳࣳ И֢ॠ؆םߐ܉؆
ीަ И֢ॠ؆םߐ܉؆
⩹Ӫ И֢ॠ؆םߐ܉؆

48 Research on Performance Optimization of Drug-Target Interaction Prediction Models Based on Cross-Dataset Label NormalizationYiming Zhao Shenyang Institute ofAutomation, Chinese Academyof SciencesMoping Deng Shenyang Institute ofAutomation, Chinese Academyof SciencesZhuo Wang Shenyang Institute ofAutomation, Chinese Academyof Sciences

49ׂйࡦشՊ݅ࣔګ؆ЮЊ壝ՠङளҍҵڔિਾडूࡹ
९
儁؋מ 䂑㿄ם؆
㩮㨝ځ 䂑㿄ם؆
ஐ୐ࡊ 䂑㿄ם؆
ԫڏӪ 䂑㿄ם؆

50 Stock Price Prediction Model based on LLM and LST-M
ँԨ文 գםࡺ؆
௤३ գםࡺ؆
䛨ډ գםࡺ؆

51 Urban sound event detection Algorithm based onimproved CRNN network
愬㑵ӎ 䂑㿄ם؆
张׺࠳ 䂑㿄ם؆
张㨄ޢ 䂑㿄ם؆

52 Short-Circuit Detection of Zinc Electrolysis PlatesBased on Multi-Scale Feature Enhancement and Sam-ple Difficulty Awareness
ࣦ୐ّ Иԧם؆
㬮⥭Ӫ Иԧם؆
୕֢щ Иԧם؆
㬕঱ࡌ Иԧם؆

53ׂй়ࣲࣔګ引حङ૶剽 XҰ֣Ҧ䜕ऑ分ԁूࡣސ९
㳵؈ 䂑㿄ם؆
⾗⼟٣ 䂑㿄ݏ؆םӲॠ؆Њٗ३؆ஓ
ஐ୐ࡊ 䂑㿄ם؆
ԫڏӪ 䂑㿄ם؆

54 Tire Defect Detection with Dual-Domain FeatureAugmentation and Optimized Regression Loss
Yifan Jiang College of Control Science andEngineering, ZhejiangUniversityNan Ning Zhejiang Universityjinshui chen zhejiang universityJiangang Lu Zhejiang University

55 Incomplete time series classification based onBiGAN-FCNYing Liu Dalian University ofTechnologyJianyu Zhi Dalian University ofTechnologyZheng Lv Dalian University ofTechnologyJun Zhao Dalian University ofTechnology
56ׂй SSA-PSA-LSTMЊࣲߑ壝ՠङ㾒ࡈ঒ৠԹԃ௄ࡹ
ࡣސ
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幏߅؍ ؆םକࣲٗם
୐敘 ؆םକࣲٗם
ஸИ࡭ ؆םକࣲٗם
幏䚾 ؆םକࣲٗם
ࣦѭ ؆םକࣲٗם

57 CSAE_TransUNet: A Short-term Precipitation Fore-casting Network Based on Conv-Self-Attention En-hanced TransUNet
֤ڰ Ԙчԗٗם؆
春㩮ஆ Ԙчԗٗם؆
㬕৩஢ Ԙчԗٗם؆
张࡭ Ԙчԗٗם؆
ૌ㑵ߥ Ԙчԗٗם؆
张ޢ⨀ Ԙчԗٗם؆

58 A Versatile Time Series Monitor Framework for Phar-maceutical Industry
Hu Xu Zhejiang UniversityWei Zeng YiChang HEC BiochemicalPharmaceutical Co., Ltd.Feng Li YiChang HEC BiochemicalPharmaceutical Co., Ltd.Xinyu Wei YiChang HEC BiochemicalPharmaceutical Co., Ltd.Yu Zhenhua LtdWang Xiaojian LtdYingping Zhuang East China University ofScience and TechnologyGuan Wang East China University ofScience and TechnologyXinggao Liu Zhejiang University

59 ACoRL: LLM-Driven Reinforcement Learning for Ap-proximate Multiplier Circuit Design Optimization
Hongyi Wu Sichuan University of Scienceand EngineeringWeichuan Zuo University of ElectronicScience and Technology ofChinaSipei Yi University of ElectronicScience and Technology ofChinaJian Wang University of ElectronicScience and Technology ofChinaXingZhong Xiong Sichuan University of ScienceEngineeringJienan Chen University of ElectronicScience and Technology ofChina

60 Compression and deployment method of domesticedge computing model based on hardware perception
ࣦல悿 Ԙчଽऄם؆
ࣦ䟤 Ԙчଽऄם؆
㬮㍗ ٗЏչ信息ԗୂऄ׿আмू९۱

61ׂй GWOࣔݕګՈࡣސЊ ResNet-18ङ૸ݻ܈ஞઞ
ߤ分ލ
յ䃔࡫ Һٖсପם؆
ीڠڏ Һٖсପם؆
ஐҰ࠶ -Һٖсପם؆

62 ׂй信息䒤ԣգ -Ծ֙ށ۽Ԩ㐩ֺࠥङࢬҰਯ࣌੮வ
оڳজ঴ਊࡑІ৓重ߣՃ݊੊ࡹࠒ
ஐ⽏ӯ Иԧם؆
ஐਚ੓ Иԧם؆
㿥䙻 ؆םԧ٤ਸ࢖
ԬԢࠁ Иԧם؆
ૌڏӋ Иԧם؆

63ׂйԲ॥ਘ৚ु֘Њ t-SNEङ঩ऊࣱࡈ⳥ѽ݃ޗ৞஘
ࡣސࡹࠒ
ँ୐操 И֢ीם࡝؆
愬ѭޢ И֢ीם࡝؆
ஸ文؆ И֢ीם࡝؆

64 Application of New Non-destructive Testing Technol-ogy in the Detection of Fermented Grains of Strong-flavored LiquorJingqi Jia Sichuan University of ScienceEngineeringYong Liu Sichuan University of ScienceEngineeringXianguo Tuo Sichuan University of ScienceEngineeringJun Guo Sichuan University of ScienceEngineering
65 Spectral Calibration with Sem-supervised learningfor In-Situ Measurement of Granule Moisture DuringBatch Drying Process via Infrared SpectroscopyRuisheng Sun Dalian University ofTechnologyQin Zhang Dalian University ofTechnologyTao Liu Dalian University ofTechnologyShaoYong Men Dalian University ofTechnologyYu Yan Dalian University ofTechnology
66 Rapid Detection of Key Physicochemical Indicatorsin Nongxiang Daqu by Near-Infrared Spectroscopy
㬮渇ߟ ٕ֚ૹԗٗם؆
ㄋ؍ ٕ֚ૹԗٗם؆
і渗௏ ٕ֚ૹԗٗם؆
⾕Ӝࡇ ٕ֚ૹԗٗם؆

67ׂйֺࠥםङ޴ਈԗԥҫࡹડ঩৏ગઋЊؘ࣫
崩䃽㘸 ٗЏչ信息ԗୂऄ׿আмू९۱
ԫӧ文 ٗЏչ信息ԗୂऄ׿আмू९۱
׺чع ٗЏչ信息ԗୂऄ׿আмू९۱
કⰧࣄ ٗЏչ信息ԗୂऄ׿আмू९۱
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68 Research on AI-empowered CAE Software Testingand Validation Technology
௰⛮䊎 ٗЏչ信息ԗୂऄ׿আмू९۱
张ؗߥ ٗЏչ信息ԗୂऄ׿আмू९۱
؍ੵ ٗЏչ信息ԗୂऄ׿আмू९۱
Ӌڏߜ ٗЏչ信息ԗୂऄ׿আмू९۱

69 A Flexible Job Shop Scheduling Optimization MethodCombining Deep Reinforcement Learning and AdaptiveGenetic AlgorithmJian Ma Northeastern UniversityWeinan Gao Northeastern University
70 Automated Guided Vehicle Scheduling Problem InManufacturing Workshops: An Adaptive Parallel Evolu-tionary AlgorithmZhongkai Li Shanghai UniversityQuan-Ke Pan Shanghai UniversityQingda Chen Inner Mongolia University
71 Multi-objective Constrained Scheduling Optimiza-tion Method for Cold-rolled Steel Production Based onProcess Feature Clustering
哛ࢁߜ Иԧם؆
஺ۃߥ Иԧם؆
ஸ࡬ Иԧם؆
㬮⥭Ӫ Иԧם؆
ஆަԢ Иԧם؆

72ׂйऽજٔҵङІҫࢻމߕߢ࠳ৈଋ३ۅਈܶ߶ٯڑ
䇇ࡣސ࢛
શ㿬ઈ Иԧם؆
ஐ؈ Иԧם؆
渗ߜ Иԧם؆
ஆަԢ Иԧם؆
ԬԢࠁ Иԧם؆

73ׂйં֘ߑ઄ङࢽ૲ଋ३Լߡ૶ࡹࠒڌङՕં分ߤ঩
৏
Ҽ޴Б БԘם؆
Ѓ଒ਧ БԘם؆

要ݤي۽ȍȍऀځѩԗՃߑ目߶சךЏଋ३ٗߒז74
㬮㨄ਧ ؆ם܉Խॠן
幏ں峭 ؆ם܉Խॠן
㬮䦇ߟ ؆ם܉Խॠן
૨䚊 ؆ם܉Խॠן
㯑㼼䄣 ؆ם܉Խॠן

75Ӥ݅۷ܢЈߌऽளি޴ךۅਈѽ঩৏分ڔ٢௄ગۅਈ
Ӳݏ
શࢁғ БԘם؆
张㩔ࣄ БԘם؆

76 Finite-Time Consensus for High-Order Mulit-AgentSystems with Directed Communication Topologies

Xirui Zhang Shaanxi Normal UniversityZhiliang Zhao Shaanxi Normal UniversityTengfei Liu Northeastern University
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௠
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ԁֺࠥ
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ԬԢࠁ Иԧם؆
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ލ
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张أУ 䁂ٖ৯䳕ਁѡ߄ஒҸ՛
ஐޤ ؆םԢࢎ
㫯◒ ؆םԢࢎ
䑼޴Ԣ ؆םԢࢎ
㑻௱恁 ؆םԢࢎ
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四川轻化工大学 

四川轻化工大学是四川省人民政府与国家国防科技工业局共建高校，四川省一流学科建设

高校、国家“中西部高校基础能力建设工程”高校、国家知识产权试点高校、教育部数据中国

“百校工程”建设院校、教育部首批高等学校科技成果转化和技术转移基地。学校位于四川省

自贡市和宜宾市，有李白河、汇东、宜宾、黄岭 4 个校区，占地总面积近 5500 亩，建筑面积

175 万余平方米，在校学生 4 万余人。在长期办学实践中，学校形成了“厚德达理 励志勤工”

校训和“胸怀天下之家国情怀、舍我其谁之使命担当、自强不息之开拓奋进”的“652”大学精

神。 

 

学校现有教职工 3100 余人，其中专任教师 2400 余人，高级职称教师近 800 人，博士学

位教师 1100 余人。有国家杰出青年科学基金获得者、四川省学术和技术带头人、四川省突出

贡献优秀专家等省部级及以上人才近 50 人次，入选全球前 2%顶尖科学家榜单 8 人次；聘请

特聘教授、兼职教授、客座教授 100 余人。 

 

学校推进学科专业一体化发展，学科涵盖工学、理学、管理学等 12 学科门类；现有 3 个

四川省高等学校“双一流”建设贡嘎计划建设学科，3 个省级重点学科，27 个硕士学位授权点，



化学、工程学、材料科学 3 个学科进入 ESI 全球学科排名前 1%。学校有 76 个本科招生专业，

其中国家级一流专业 9 个，国家级特色专业 4 个，国家级“卓越工程师教育培养计划”试点专

业 5 个；省级一流专业 17 个，省级“卓越工程师教育培养计划”试点专业 14 个，省级应用型

示范专业 4 个，省级“课程思政”示范专业 2 个，通过教育部专业认证专业 6 个。 

学校有国家级工程实践教育中心 4 个、省级校外实践教育基地 6 个、省级实验教学示范中

心 4 个、省级虚拟仿真实验教学中心 4 个，省级现代化产业学院 2 个。立项教育部产学合作协

同育人项目 149 项、教育部“新文科”“新农科”“新工科”研究与改革实践项目 2 项、四川省

“新文科”“新农科”“新工科”研究与改革实践项目 4 项。学校是国家卓越工程师教育培养计

划试点高校、国家级大学生创新创业训练计划高校、四川省深化创新创业教育改革示范高校。

近三年，学生在“互联网+”“挑战杯”“创青春”等各类创新创业大赛中获得省部级及以上奖励

2500 余项；一大批毕业生升学进入浙江大学、上海交通大学、中国人民大学、南京大学、四川

大学、悉尼大学等国内外一流高校。 

学校累计培养了中国工程院院士、行业专家、知名企业家、杰出管理者为代表的各类人才

24 万余名。学校被誉为“中国白酒行业人才培养的摇篮”“彩灯行业的黄埔军校”。 

学校现有国家晨光高性能

氟材料创新中心、国家大学科技

园 2 个国家级平台；酿酒科学与

技术四川省重点实验室、智能感

知与控制四川省重点实验室、材

料腐蚀与防护四川省重点实验

室、四川省酿酒专用粮工程技术研究中心、四川省高盐废水处置及资源化工程技术研究中心、

四川省白酒智能酿造工程技术研究中心、有机氟材料四川省重点实验室、软物质材料制造重庆



市重点实验室、长江上游地区白酒数智化管理与生态决策优化重点实验室、国盐文化研究中心、

川酒发展研究中心 11 个省部级平台；全国循环经济工程实验室、中国轻工业酿酒生物技术及

智能制造重点实验室等 4 个行业协会平台；过程装备与控制工程四川省高校重点实验室、绿色

催化四川省高校重点实验室、基层司法能力研究中心、川酒文化国际传播研究中心等 24 个市

厅级平台；国家语言文字推广基地、四川省知识产权教育培训基地等 10 个科研基地。 

学校始终坚持“研学结合、产教融合、特色发展”战略，在耐腐蚀、耐高温等特种关键材

料研制领域解决了一大批行业“卡脖子”难题，研究成果获得国家科技进步奖；构建了“从一

粒粮食到一滴美酒”的全链条服务体系，

有力支撑全省白酒产业发展；组建了一批

服务电子信息、装备制造、能源化工、医

药健康产业的专家团队。先后与中国酒业

协会、宜宾五粮液集团有限公司共建“中

国白酒学院”，与中昊晨光研究院等单位共建“氟材料产业学院”，与中国工艺美术学会等单位

共建中国彩灯学院，连续两次获批“四川省产教融合示范项目”。学校是四川省职务科技成果权

属改革示范先进单位，完成科技成果转移转化近 400 项，创造经济效益达百亿元。 

悠悠六秩风华，漫漫征程如歌。四川轻化工大学始终坚持以习近平新时代中国特色社会主

义思想为指导，全面贯彻党的教育方针，坚持社会主义办学方向，坚持立德树人根本任务，扎

根巴蜀大地办大学，赓续“三线建设”红色基因，以服务国家战略和地方经济社会发展需求为

导向，加快落实第二次党代会确定的“1257”发展思路，奋力推进学校内涵式高质量发展，全

面开启建设特色鲜明、优势突出的高水平综合性大学的新征程。 

 

 



四川轻化工大学自动化与信息工程学院 

学院是首批四川省高等学校电子与信息类本科人才培养基地，是首批教育部入选共建“AI+

智慧学习”人工智能学院项目试点单位。设有自动化、电气工程及其自动化、通信工程、生物

医学工程、智能科学与技术、智能无人系统技术等六个本科专业，其中自动化是国家特色专业

和国家首批卓越工程师培养计划专业，四川省应用型示范专业和四川省一流专业，电气工程及

其自动化专业为四川省卓越工程师培养计划专业和四川省一流专业，通信工程为国家一流专业，

生物医学工程为校级一流专业。具有控制科学与工程一级学科和人工智能交叉学科硕士学位授

予权，以及电子信息类和能源动力专业硕士学位授予权。控制科学与工程是省级一流学科，模

式识别与智能系统是省级重点学科。 

 

学院现有教职工 100 余人，其中国家千人 1 人，四川省千人计划 2 人，省学术与技术带头

人 3 人、后备人选 2 人，教授 10 人，副教授 31 人，硕博士 80 余人，包含 2 个省级青年科技

创新研究团队和 2 个省级优秀教学团队。 



 

学院建有智能感知与控制四川省重点实验室和智能无人系统研究院，实验面积达 7000 平

方米，拥有价值 4000 余万元的实验仪器设备。近年来，承担国家级、省部级等各类项目 100

余项，发表论文 1000 余篇，出版学术著作和教材 40 余部，授权专利 30 余项，完成的课题中

获省部级奖 10 余项，其他科研奖 20 余项，同时科研成果转让及应用 20 余项。 

学院高度重视学生实践能力和创新精神的培养，积极鼓励和组织学生参加各级各类课外科

技和创新创业活动。近年来，学生在各类科技竞赛中获国家级奖项 300 余人次，省级奖项 400



余人次，其中包括全国大学生智能汽车竞赛一等奖、“挑战杯”全国大学生课外学术科技作品竞

赛国家三等奖、全国大学生电子设计竞赛一等奖、全国软件和信息技术专业人才大赛一等奖等。

学生就业质量高，毕业生深受用人单位和社会好评。 

  

自动化与信息工程学院 2025-2026 学年人才引进计划表                   

 
 

 

学科（一级学科） 研究方向 人数 联系人 

控制科学与工程、航空宇航科学与

技术、兵器科学与技术、计算机科

学与技术、信息与通信工程、生物

医学工程、电气工程、电子科学与

技术、仪器科学与技术、核科学与

技术、数学、电子信息、能源动

力、集成电路科学与工程、智能科

学与技术等学科专业。 

控制理论与控制工

程、电力系统与智能

控制、检测技术与自

动化装置、模式识别

与智能系统、人工智

能、集成电路、通信

工程，及其他前述一

级学科涉及的研究领

域和方向。 
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院长：曹立佳 

联系电话：13990001062 

邮箱：caolj@suse.edu.cn 

工作人员：刘老师 

联系方式:13890028629 
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