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On behalf of the Conference Committees, we are pleased to welcome you to the 9th International Conference 

on Pattern Recognition and Artificial Intelligence (PRAI 2026), held in Shanghai, China, from August 14 - 16, 

2026. 

This conference is sponsored by Shanghai Jiao Tong University, hosted by the School of Artificial 

Intelligence of Shanghai Jiao Tong University. PRAI 2026 gathers global experts exploring all subfields of 

pattern recognition and artificial intelligence. Its core research scope encompasses, but is not limited to: 

pattern recognition and machine learning, multi-agent systems and robotic vision, image, audio, signal and 

video processing, AI-enabled smart healthcare, unmanned systems and intelligent perception, intelligent 

object detection, tracking and identification, biomedical signal processing, as well as real-world engineering 

applications. 

This conference is designed as an interactive academic exchange platform. It enables global professionals to 

keep track of cutting-edge academic theories and industrial development trends, exchange frontier scientific 

discoveries and engineering breakthroughs, and discuss innovative research ideas and technical solutions. Our 

core goal is to raise the standard of academic research and industrial engineering applications, and provide 

strong support for worldwide technological transformation and upgrading. Meanwhile, PRAI 2026 strives to 

boost the research, development and industrialization of intelligent technologies both domestically and 

internationally. 

We are thrilled to share that PRAI has consistently received enthusiastic support from researchers, engineers 

and educators across the globe, with contributors coming from all over the world. After strict peer review, 

numerous high-quality papers have been selected for oral and poster presentations at PRAI 2026. These 

selected works fully represent the outstanding original research and technological innovations our conference 

aims to encourage. 

We sincerely hope every attendee can gain valuable insights, establish academic connections and harvest 

fruitful communication throughout PRAI 2026. Your research outputs and active discussions are the core 

driving force to push forward the boundaries of artificial intelligence and pattern recognition. 

We wish all of you a rewarding, enlightening and memorable conference experience at PRAI 2026! 

 

 

PRAI Conference Organizing Committee 

August, 2026 

  

 

Welcome Message 
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Guihua Zhang, Chengdu Jincheng College, China 

Lingjun Liu, Huizhou University, China 

Huayan Zhang, Tiangong University, China 
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Onsite Conference Information   

 

Time Zone 
➢ Beijing standard time: UTC/GMT+8  

Conference Venue 

➢ 上海交通大学人工智能学院大楼 

Shanghai Jiao Tong University, Building of the School of Artificial Intelligence 

➢ 地址：上海交通大学人工智能学院大楼上海市徐汇区华山路 1954 号 

Address: No. 1954 Huashan Road, Xuhui District, Shanghai 

 

 
 

Transportation 

From Hongqiao International Airport 从虹桥国际机场出发 

✓ By Metro line 10 (35 mins,4RMB)  

At Terminal 2, take Metro Line 10 (towards Jilong Road) directly to Jiaotong University Station, Exit 2. 

    T2 航站楼直接搭乘 10 号线（基隆路方向）直达交通大学站 2 号口。 

✓ By Taxi (40 mins, 60-80RMB)  

用餐处 
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From Pudong International Airport 从浦东国际机场出发 

✓ By Metro line 2+ line 10 (70-80 mins, 7RMB)  

Take Line 2 to East Nanjing Road Station, transfer via internal passage to Line 10, alight at Jiaotong 

University Station, Exit 2.  

2 号线至南京东路换乘 10 号线至交通大学站。 

✓ By Taxi (90-100 mins, 230-280 RMB)  

From Hongqiao Railway Station 从虹桥火车站出发 

✓ By Metro line 10 (30 mins, 4RMB)  

Take Metro Line 10 (towards Jilong Road) for 9 stops to Jiaotong University Station, Exit 2, then walk to 

campus. 

乘坐 10 号线（基隆路方向）9 站至交通大学站 2 号口出站，步行入校。 

✓ By Taxi (50-60 mins, 55-70RMB)  

From Shanghai Railway Station 从上海站出发 

✓ By Metro line 1 (30 mins, 4RMB)  

Take Metro Line 1 (towards Xinzhuang) for 5 stops to Xujiahui Station, Exit 16, then walk to campus. 

乘坐 1 号线（莘庄方向）5 站至徐家汇站 16 号口，步行入校。 

✓ By Taxi (40-50 mins, 50-60 RMB)  

From Shanghai South Railway Station 从上海南站出发 

✓ By Metro line 1 (20 mins, 3RMB)  

Take Metro Line 1 (towards Fujin Road) for 3 stops to Xujiahui Station, Exit 16, then walk to campus. 

乘坐 1 号线（富锦路方向）3 站直达徐家汇站 16 号口，步行入校。 

✓ By Taxi (30-40 mins, 40-55 RMB)  

Oral Presentation Tips  

✓ The duration of a presentation slot is 15 minutes. Please prepare your presentation for about12 minutes 

plus about 3 minutes for questions from the audience; 

✓ An LCD projector & computer will be available in every session room for regular presentations; 

✓ Presentations MUST be uploaded at the computer at least 15 minutes before the session start.  

Poster Presentation Tips 

✓ We expect that at least one author stands by the poster for (most of the time of) the duration of the poster 

session. This is essential to present your work to anyone interest into it. 

✓ If you wish to leave your poster to attend a lecture, please leave a message on the board to inform 

visitors. 

✓ Posters should be set-up at least 15 minutes before the session starts and removed at the end of the 

session. Left behind posters at the end of the session will be disposed of. 

✓ The size of poster is A1 (594 mm × 841 mm), Posters must be in portrait format(height>width). This 

cannot be modified. 

✓ Materials to hang the poster will be made available on-site. Our staff will be available onsite to assist 

you. 

Dress Code 

✓ All participants are kindly requested to dress formally, as casual wear is discouraged. National formal 

dress is welcome. 

Emergency  

✓ Ambulance: 120  |  Police: 110 

Attention Please  

✓ Please ensure the safety of your belongings in public areas. For personal and property security, delegates 

are advised to wear their identification badges during the conference and refrain from lending them to 

unauthorized individuals. The conference cannot be held responsible for the loss of personal items. 

✓ Scan the QR code and send “PRAI 2026-Paper ID” to add conference assistant Wechat. 
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Online Conference Information   

 

Passcode for all ZOOM Room: 081416 

 

Zoom Link Date Arrangement 

Room A  

Room ID: 850 9857 3458 

https://us02web.zoom.us/j/85098

573458 

August 14 

Zoom Test  

 

Committee / Online Session Chairs / Invited 

Speakers;  

  

Online Session 1,2,3,4,5,6 

August 16 

Presentation 

 

Online Session 1 & Online Session 5 & Online 

Session 9 

Room B 

Room ID: 827 6961 1562 

https://us02web.zoom.us/j/82769

611562 

August 14 

Zoom Test  

 

Committee / Online Session Chairs / Invited 

Speakers;  

  

Online Session 7,8,9,10,11,12 

August 16 

Presentation 

 

Online Session 2 & Online Session 6 & Online 

Session 10 

Room C 

Room ID: 851 9571 1039 

https://us02web.zoom.us/j/85195

711039 

August 14 Online Workshop 

August 16 

Presentation 

 

Online Session 3 & Online Session 7 & Online 

Session 11 

Room D 

Room ID: 860 8150 8935 

https://us02web.zoom.us/j/86081

508935 

August 16 

Presentation 

 

Online Session 4 & Online Session 8 & Online 

Session 12 

 
Time Zone  

China Standard Time (CST), UTC/GMT+8 

please make sure that both the clock and the time zone on your computer are set to the correct China standard 

time. 

 

Platform: Zoom 

✓ https://zoom.us/download (Oversea) 

✓ https://zoom.com.cn/download (Author in China) 

 

Sign in and Join 

✓ Join a meeting without signing in: A Zoom account is not required if you join a meeting as a participant, 
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but you cannot change the virtual background or edit the profile picture. 

✓ Sign in with a Zoom account: All the functions are available. 

 
 

Additional Suggestions 

✓ A computer with an internet connection (wired connection recommended) 

✓ USB plug-in headset with a microphone (recommended for optimal audio quality) 

✓ Webcam (optional): built-in or USB plug-in 

✓ Stable Internet Connection 

✓ Quiet environment 

✓ Proper lighting 

 

Presentation Tips  

✓ Each presentation slot is 15 minutes. Please prepare to speak for around 12 minutes, allowing 3 minutes 

for audience questions. 

✓ Join the meeting room at least 15 minutes before the session begins. 

 

 

扫码下载会议通知 扫码观看会议照片 扫码添加会议秘书 

Scan to Download PRAI 2026 

Conference Notice 

Scan to View PRAI 2026 Event 

Photos 

Scan to Add PRAI 2026 

Conference Secretary 
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Daily Schedule   

 
Friday, August 14, 2026 <UTC+8> 

 
Onsite Arrangement 

10:00-17:00 

Registration & Sign-in & Collecting Materials  

Venue: 1st Floor, School of Artificial Intelligence 

签到处：人工智能学院 1 楼大厅 

14:30-15:30 

Lab Visiting 

Venue: Shanghai Innovation Institute | 上海创智学院 

Add: No. 3, Lane 699, Huafa Road, Xuhui District, Shanghai City 

地址：上海市徐汇区华发路 699 弄 3 号 

Online Arrangement 

10:00-12:00 

Zoom Test - Room A | Room ID: 850 9857 3458 | Password: 081416 

Committee / Online Session Chairs / Invited Speakers; 

  

Online Session 1,2,3,4,5,6 

RA4329, RA4258, RA3155, RA3126, RA4263, RA1026, RA4294, R01, RA3240 

RA4357, RA4292, RA3187, RA4265, RA3213, RA3220, RA3210, RA3151, RA3192 

RA4349, RA4345, RA4348, RA4282, RA2095, RA3209, RA2100, RA3221, RA4287 

RA4291, RA4355, RA4318, RA3178, RA2101, RA2060, RA4315, RA1045, RA3181 

RA3234, RA2117, RA3237, RA4321, RA3232, RA2054, RA3173, RA3193 

RA4256, RA3148, RA3200, RA4278, RA3157-A, RA1028, RA4296, RA4268, RA4295 

10:00-12:00 

Zoom Test - Room B | Room ID: 827 6961 1562 | Password: 081416 

Committee / Online Session Chairs / Invited Speakers;  

Online Session 7,8,9,10,11,12 

RA3229, RA4273, RA4261-A, RA2118, RA4267, RA1037, RA4350, RA1008 

RA4341, RA4271, RA1003, RA2086, RA3226, RA3169, RA4302, RA4274 

RA4333, RA4323, RA3177, RA3141, RA3199, RA3219, RA3196 

RA4358, RA4316, RA4314, RA4313, RA3239, RA2092, RA2061, RA3201, RA2059 

RA4257, RA1013, RA1043, RA1004, RA1038, RA2072, RA2071, RA1024, RA2110 

RA3137, RA4283, RA3242, RA3215, RA2094, RA2119, RA1030, RA1006 

14:00-15:00 

Online Workshop - Room C | Room ID: 851 9571 1039 | Password: 081416 

 

Edge Multimodal Intelligence for Networked Embodied Robots 

Invited Speaker: Shijing Yuan, Gang Liu 

Paper: RA4266 
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Saturday, August 15, 2026 <UTC+8> 

 

 

Opening Ceremony & Keynote Speeches 

Venue: Lecture Hall 101 | 101 报告厅 

08:00 - 09:00 Sign-in & Collecting Materials 

   Host: Xue Yang, Shanghai Jiao Tong University, China 

  Opening Ceremony 

09:00 - 09:05 
Opening Remarks 

Wei Zhang, East China Normal University, China 

09:05 - 09:10 
Welcome Message 

Junchi Yan, Shanghai Jiao Tong University, China 

09:10 - 09:15 
TPC Message 

Liangliang Shi, SIMIS, China 

   Keynote Speeches 

09:15 - 09:55 

Keynote Speech 1  

Title: Next-Generation Perception and Recognition Driven by Physics and Brain-

Inspired Intelligence 

Speaker: Licheng Jiao, Xidian University, China  

09:55 - 10:35 

Keynote Speech 2 

Title: Towards Trustworthy Embodied AI: Uncertainty Quantification, Safe Robot 

Learning, and Foundation Models 

Speaker: Fei Miao, Zhejiang University, China  

Coffee Break | 10:35 – 10:50 | Venue: 1st Floor Exhibition Hall | 1 楼展厅 

10:50 - 11:30 

Keynote Speech 3 

Title: Agentic World Models: The Foundation of Physical AI 

Speaker: Wenlong Liao, COOWA Technology, China   

11:30 – 12:10 

Keynote Speech 4 

Title:  From Multimodal Intelligence to World Models: Progress and Trends 

Speaker: Yu Qiao, Shanghai Innovation Institute, China 

Lunch Time | 12:10 - 14:00 

Venue: 1st Floor, Faculty Activity Center | 教师活动中心一楼 
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14:00 - 15:45 

Room: 202 

Onsite Session 1 - Artificial Intelligence for Aerospace Applications 

Session Chair: Zhong Ma, Xi'an Microelectronics Technology Institute, China 

RA1046, RA4330, RA4286, RA1047, RA2085, RA2099, RA1048 

14:00 - 15:50 

Room: 308 

Onsite Session 2 - Global Frontiers in AI-Driven Intelligent Image/Video Processing 

and Related Innovation 

Session Chair: Zhipan Wu, Huizhou University, China 

Invited Speaker: Kazuya Ueki 

Papers: RA3171, RA2091, RA3125, RA4347, RA2090, RA2082 

14:00 - 15:45 

Room: 320 

Onsite Session 3 - Data-Driven Domain AI Systems: Models, Architectures, and 

Applications 

Session Chairs: Shaoning Zeng, University of Electronic Science and Technology of 

China, China 

Jianhang Zhou, Shanghai University, China 

RA4342, RA3120, RA4250, RA3014, RA3212, RA1044, RA3142 

14:00 - 15:50 

Room: Exhibition 

Hall, 1st Floor 

1 楼展厅 

Poster Session 1 - Intelligent Perception, Computer Vision, and Robotics 

Session Chair: Mingwei Cao, Anhui University, China 

RA2084, RA3134, RA2087, RA4301, RA4312, RA3202, RA4311, RA4356, RA4317, 

RA2056, RA4359, RA4324, RA4255, RA3172, RA4284, RA3188, RA3139, RA3184, 

RA3211, RA3168, RA2115, RA3223, RA2058, RA1035, RA1049, RA4327 

Coffee Break | 15:50 – 16:10 

Venue: Exhibition Hall, 1st Floor and the corridor outside Room 320 

1 楼展厅和 320 门口过道 

16:10 - 18:05 

Room: 202  

Onsite Session 4 - Application of Artificial Intelligence in Astrophysics 

Session Chair: Yongfeng Huang, Nanjing University, China 

Invited Speakers: Yong-Liang Ma, Maria Giovanna Dainotti 

Papers: RA4247, RA1020-A, RA4331, RA3162, RA3224 

16:10 - 17:55 

Room: 308 

Onsite Session 5 - Pattern Recognition and AI for Security, Forensics, and Anomaly 

Detection 

Session Chair: Rize Jin, Tiangong University, China 

RA3154, RA3180, RA2113, RA3183, RA1039, RA3243-A, RA4281 

16:10 - 18:10 

Room: 320 

Onsite Session 6 - Pattern Recognition and Machine Learning for Healthcare and 

Life Sciences 

Session Chair: Lianmeng Jiao, Northwestern Polytechnical University, China 

RA2096, RA2097, RA1042, RA4328, RA4325, RA4260, RA4320, RA4319 
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16:10 - 18:10 

Room: Exhibition 

Hall, 1st Floor 

1 楼展厅 

Poster Session 2 - Machine Learning, Intelligent Agents, and Decision-Making   

Session Chair: Zhen Zhang, Huizhou University, China 

RA2102, RA2103, RA2104, RA2105, RA4353, RA4326, RA4354, RA2106, RA3228, 

RA1027, RA4299, RA3218, RA2111, RA4334, RA4337, RA1010, RA1023, RA2083, 

RA4270, RA4307, RA3158, RA3186, RA4277, RA3135, RA4288 

Dinner | 18:30 - 20:30 

Venue: 1st Floor, Faculty Activity Center | 教师活中心一楼 
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Sunday, August 16, 2026 <UTC+8> 

 

Online Sessions 

09:30-11:45 

Room A 

Zoom ID: 850 9857 3458 

Password: 081416 

Online Session 1 - Intelligent Data Analysis and Cyber Security 

Session Chair: Yanli Liu, Hainan Normal University, China 

RA4329, RA4258, RA3155, RA3126, RA4263, RA1026, RA4294, R01, 

RA3240 

09:30-11:45 

Room B 

Zoom ID: 827 6961 1562 

Password: 081416 

Online Session 2 - Global Frontiers in AI Visual Detection and Industrial 

Image Analysis Innovation 

Session Chair: Xi He, the University of Texas at Dallas, USA 

RA4357, RA4292, RA3187, RA4265, RA3213, RA3220, RA3210, RA3151, 

RA3192 

09:30-11:45 

Room C 

Zoom ID: 851 9571 1039 

Password: 081416 

Online Session 3 - Image Analysis and Smart Healthcare 

Session Chair: Kehui Song, Tiangong University, China 

RA4349, RA4345, RA4348, RA4282, RA2095, RA3209, RA2100, RA3221, 

RA4287 

09:30-11:45 

Room D 

Zoom ID: 860 8150 8935 

Password: 081416 

Online Session 4 - Machine Learning, Privacy Computing and Federated 

Learning 

Session Chair: Zhongqiang Luo, Sichuan University of Science & 

Engineering, China 

RA4291, RA4355, RA4318, RA3178, RA2101, RA2060, RA4315, RA1045, 

RA3181 

Break | 12:00 - 13:30 

13:30-15:30 

Room A 

Zoom ID: 850 9857 3458 

Password: 081416 

Online Session 5 - AI for Astronomy, Aerospace, and Remote Sensing 

Session Chair: Yuyu Zhao, Civil Aviation University of China 

RA3234, RA2117, RA3237, RA4321, RA3232, RA2054, RA3173, RA3193 

13:30-15:45 

Room B 

Zoom ID: 827 6961 1562 

Password: 081416 

Online Session 6 - Intelligent Transportation and Autonomous Systems 

Session Chair: Ibragim E Suleimenov, National Engineering Academy of 

The Republic of Kazakhstan 

RA4256, RA3148, RA3200, RA4278, RA3157-A, RA1028, RA4296, 

RA4268, RA4295 

13:30-15:50 

Room C 

Zoom ID: 851 9571 1039 

Online Session 7 - Human-Centered AI: Education, Communication, and 

Social Applications 

Session Chair: Julie Anne Angeles-Crystal, National University - Manila, 

Philippines 
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Password: 081416 Invited Speaker: Julie Anne Angeles 

Papers: RA3229, RA4273, RA4261-A, RA2118, RA4267, RA1037, RA4350, 

RA1008 

13:30-15:45 

Room D 

Zoom ID: 860 8150 8935 

Password: 081416 

Online Session 8 - AI for Biomedicine, Health, and Wellbeing 

Session Chair: Muhammad Aamir, Huanggang Normal University, China 

RA4341, RA4271, RA1003, RA2086, RA3226, RA3169, RA4302, RA4274 

Break | 15:45 - 16:10 

16:10-17:55 

Room A 

Zoom ID: 850 9857 3458 

Password: 081416 

Online Session 9 - Intelligent Monitoring, Diagnosis, and Control for 

Industry and Agriculture 

Session Chair: Dekai Li, Hainan University, China 

RA4333, RA4323, RA3177, RA3141, RA3199, RA3219, RA3196 

16:10-18:25 

Room B 

Zoom ID: 827 6961 1562 

Password: 081416 

Online Session 10 - Visual Recognition and Multimedia Understanding 

Session Chair: Yuelong Li, Tiangong University, China 

RA4358, RA4316, RA4314, RA4313, RA3239, RA2092, RA2061, RA3201, 

RA2059 

16:10-18:25 

Room C 

Zoom ID: 851 9571 1039 

Password: 081416 

Online Session 11 - Image Processing, Generation, and Learning Methods 

Session Chair: Chuanlin Liu, Southwest Petroleum University, China 

RA4257, RA1013, RA1043, RA1004, RA1038, RA2072, RA2071, RA1024, 

RA2110 

16:10-18:30 

Room D 

Zoom ID: 860 8150 8935 

Password: 081416 

Online Session 12 - Intelligent Recommendation and Text Analysis 

Session Chair: Shaomin Wu, University of Kent, UK 

Invited Speaker: Shaomin Wu 

Papers: RA3137, RA4283, RA3242, RA3215, RA2094, RA2119, RA1030, 

RA1006 
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Keynote Speaker 
  

 

 

Licheng Jiao 
Director of the Faculty, Xidian University, China     

Speech Time: 09:15 - 09:55, Saturday, August 15, 2026 

Venue: Lecture Hall 101 | 101报告厅    

 

Bio: Licheng Jiao, Member of Academia Europaea, IEEE Life Fellow, currently serves as Huashan 

Distinguished Professor at Xidian University, Director of the Artificial Intelligence Research Institute, 

Director of the Key Laboratory of Intelligent Perception and Image Understanding of the Ministry of 

Education, Director of the International Joint Research Center for Intelligent Perception and Computing, 

Director of the International Cooperation Joint Laboratory for Intelligent Perception and Computing, Director 

of the National Innovation and Intelligence Base for Intelligent Information Processing Science and 

Technology, Member of the Academic Division of the Ministry of Education's Science and Technology 

Committee, Expert of the Ministry of Education's Artificial Intelligence Science and Technology Innovation 

Expert Group, among the first batch of national leading talents, Leader of the Innovation Team under the 

Chang Jiang Scholars Program of the Ministry of Education, Chairman of the "Belt and Road" Artificial 

Intelligence Innovation Alliance, Chairman of the Shaanxi Artificial Intelligence Industry Technology 

Innovation Strategic Alliance, Vice Chairman of the 6th-7th Chinese Association for Artificial Intelligence, 

Vice Chairman of the National University Artificial Intelligence and Big Data Innovation Alliance, Chairman 

of the Asian Society of Computational Intelligence, and Fellow of  IEEE / IET / CAAI / CAA / CIE / CCF / 

CSIG / AAIA / ACIS / AIIA. He has been consecutively listed in the Elsevier Highly Cited Researchers list for 

ten years. His main research areas include intelligent perception and image understanding, deep learning and 

brain-like computing, evolutionary optimization and remote sensing interpretation.  

Speech Title: Next-Generation Perception and Recognition Driven by Physics and Brain-Inspired 

Intelligence 

 

Abstract: Current data-driven artificial intelligence, represented by large-scale models, still faces significant 

challenges in complex-environment perception, logical reasoning, interpretability, and energy efficiency. This 

talk explores the scientific foundations and emerging paradigms of next-generation perception and recognition 

jointly driven by physical principles and brain-inspired intelligence. It reviews recent advances in physics-

inspired and brain-inspired approaches, including neural network architectures, physics-constrained learning, 

multiscale geometric analysis, neuromorphic perception, and efficient learning mechanisms. Drawing on our 

team's long-term research in physically interpretable deep-network theory, brain-inspired learning algorithms, 

and complex-environment perception, the talk will also present several representative achievements. Finally, it 

will discuss future directions for integrating physical laws, brain-inspired mechanisms, and data intelligence to 

build more efficient, robust, and interpretable architectures for next-generation perception and recognition. 
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Keynote Speaker 
  

 

 

Fei Miao 

Distinguished Professor, Zhejiang University, China     

Speech Time: 09:55 - 10:35, Saturday, August 15, 2026 

Venue: Lecture Hall 101 | 101报告厅    

 
Bio: Fei Miao is a Qiushi Distinguished Professor of the College of Control Science and Engineering, 

Zhejiang University. Previously, she was Pratt & Whitney Endowed Associate Professor at School of 

Computing, University of Connecticut. She received Ph.D. degree and the Best Doctoral Dissertation Award 

in Electrical and Systems Engineering, with a dual M.S. degree in Statistics from the University of 

Pennsylvania in 2016. She was a postdoc researcher at the GRASP Lab and the PRECISE Lab of Upenn in 

2016-2017. Her research focuses on safe and robust reinforcement learning, multi-agent reinforcement 

learning, uncertainty quantification, and robust optimization, to address safety, efficiency, robustness, and 

security challenges of Embodied AI and Cyber-Physical Systems. Dr. Miao is a recipient of the NSF CAREER 

award and a couple of other grants from NSF, a Nominee of NSF Alan T. Walterman Award. She received Best 

Paper Awards at ACM/IEEE ICCPS (2021), AAAI DCAA (2023), and IJCAI AI4TS (2024). She serves as an 

Associate Editor for IEEE RAL and IEEE OJ-CSYS and multiple conferences in robotics and control. 

 

Speech Title: Towards Trustworthy Embodied AI: Uncertainty Quantification, Safe Robot Learning, and 

Foundation Models 

 

Abstract: Embodied AI promises to endow robots with intelligence in the open physical world, yet safety, 

robustness, and trustworthiness remain the key barriers to deploying learning-based systems in dynamic, 

unstructured, and safety-critical environments. This report presents a unified research agenda toward safe and 

trustworthy embodied AI, built on three pillars. First, we develop uncertainty quantification methods for 

2D/3D perception and trajectory prediction, delivering calibrated uncertainty estimates that enable risk-aware 

planning and control. Second, we advance safe and robust multi-agent reinforcement learning, integrating 

control theory-based safety shield for deep reinforcement learning. We validate zero-shot, collision-free 

coordination of the trained policies on physical robot platforms. Third, in the era of foundation models, we 

introduce efficient fine-tuning via dynamic routing of LoRA experts, low-rank adaptation for scalable 

reinforcement learning, and hallucination mitigation for multimodal LLMs. Together, these works chart a path 

toward embodied systems that perceive honestly, decide safely, and act reliably in the complex and ever-

changing physical world. 

 

  



 
 

20 
 

  

Keynote Speaker 
  

 

 
 

Wenlong Liao 
Founder and CTO of COOWA Technology, China 

Speech Time: 10:50 – 11:30, Saturday, August 15, 2026 

Venue: Lecture Hall 101 | 101报告厅    

 

Bio: Dr. Liao is a technology entrepreneur and researcher in robotics, autonomous driving, and Physical AI. 

He received his Ph.D. from Shanghai Jiao Tong University. He is the Founder and Chief Technology Officer 

of COOWA Technology, which integrates AI algorithms, software platforms, intelligent hardware, and 

manufacturing to develop robotic systems commercially deployed across dozens of cities. Dr. Liao holds more 

than 200 granted invention patents. His research has appeared in leading venues, including CVPR, AAAI, 

ACM Multimedia, and the IEEE journals TPAMI and TIP. His current research focuses on Agentic World 

Models, embodied intelligence, and AI-native robotic systems integrating foundation models, robot operating 

systems, and large-scale data infrastructure. His vision is to advance Physical AI from research prototypes to 

scalable systems that create real-world value. 

 

Speech Title: Agentic World Models: The Foundation of Physical AI 

Abstract: Foundation models have advanced robotic perception, reasoning, and action, but real-world 

deployment requires robots to understand physical dynamics, human intentions, social rules, and task value. 

This report presents the concept of the Agentic World Model, a unified framework for enabling robots to 

perceive, reason, plan, and act as autonomous physical agents. Drawing on commercial deployments across 

dozens of cities, Dr. Liao will discuss how world models, foundation models, robotic systems, and data 

infrastructure can be integrated into a scalable Physical AI architecture. He will also share his perspective on 

the path from embodied intelligence to intelligent robots operating in everyday life and industrial production. 
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Keynote Speaker 
  

 

 

Yu Qiao  
Vice Dean and Professor of Shanghai Innovation Institute, China 

Lead Scientist at Shanghai AI Laboratory, China 

Speech Time: 11:30 - 12:10, Saturday, August 15, 2026 

Venue: Lecture Hall 101 | 101报告厅    

 

Bio: Qiao Yu, Vice Dean and Professor of Shanghai Innovation Institute; Lead Scientist at Shanghai AI 

Laboratory. He has long-term research expertise in computer vision, multimodal large models, and world 

models. He led the development of China’s first general vision large model with broad coverage of diverse 

visual tasks, as well as InternVL series, the multimodal large models with state-of-the-art performance in 

the open-source community. 

He has published more than 300 papers, with over 140 000 total citations and an H-index of above 160. He 

holds more than 100 authorized invention patents. 

His honours include the Wang Xuan Distinguished Young Scholar Award, CVPR 2023 Best Paper Award, 

AAAI 2021 Distinguished Paper Award, and ACL 2024 Distinguished Paper Award. As the first principal 

completer, he was awarded the First-class Prize of Guangdong Provincial Technological Invention Award. 

 

Speech Title: From Multimodal Intelligence to World Models: Progress and Trends 

 

Abstract: Foundation models represented by large language models have become a core driving force in 

the advancement of AGI. In particular, systems such as coding agents have made important progress in 

complex task decomposition, tool use, and autonomous execution. This talk begins with two fundamental 

questions: “What is the nature of intelligence?” and “Where does intelligence come from?” It compares the 

mechanisms underlying biological and artificial intelligence and, drawing on our work in general vision, 

InternVL, and other multimodal large models, examines the roles of language and multimodal intelligence 

in knowledge abstraction, physical perception, and long-horizon tasks. Building on this discussion, the talk 

explores how world models can organize multimodal observations into internal representations that support 

prediction and intervention, enabling a transition from perceiving the environment to predicting the world, 

and argues that this is a critical path toward AGI. Finally, the talk offers an outlook: language provides the 

foundation of knowledge, multimodality connects intelligence to reality, world models make predictions, 

agents plan actions, and open-ended learning uses feedback from action to continuously create new 

experience. 
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Workshop 
  

 
Edge Multimodal Intelligence for Networked Embodied Robots  

➢ Chair: Shijing Yuan, Chinatelecom Research Institute, China 
➢ Time: 14:00-15:00, August 14, 2026 

➢ Room C: Zoom ID: 851 9571 1039 | Password: 081416  

 

Workshop Summary 

This workshop focuses on edge multimodal intelligence for networked embodied robots, a compact 

intersection of pattern recognition, machine learning, IoT, and robotics. It targets robots that must perceive, 

reason, and interact in real time under limited computing, energy, privacy, and connectivity conditions. The 

workshop will discuss lightweight multimodal foundation models, on-device and edge inference, 

federated/continual learning for robot agents, real-time perception-action loops, and trustworthy embodied AI. 

The goal is to connect PRAI communities in robot perception, IoT applications, and privacy-aware machine 

learning, and to promote deployable robotic AI systems with measurable perception accuracy, interaction 

quality, robustness, and resource efficiency. 

 
 

 
Invited Speech 

14:00-14:20 

Transformer-based Scalable Multi-Agent Reinforcement Learning for Joint Resource 

Optimization in Cloud–Edge–End Video Streaming Systems  

Speaker: Shijing Yuan, Chinatelecom Research Institute, China 

 

Abstact: Cloud-edge-end (CEE) collaboration has demonstrated significant potential in 

video streaming analysis. However, dynamic wireless environments, lack of incentive 

mechanisms, and constrained resources (e.g., transmission power, bandwidth, and 

computing resources) remain the primary bottlenecks for achieving efficient CEE-based 

video processing. To address these challenges, this paper focuses on a multi-user CEE 

scenario with dynamic wireless channels and investigates the joint optimization of adaptive 

incentives, cooperative offloading, and resource allocation. We propose a novel 

framework, called JROC, to motivate edge devices (EDs) to participate in collaborative 

computation within CEE, thereby enhancing system utility. Specifically, JROC 

encompasses a smart contract-based adaptive incentive mechanism and an Adaptive 

Transformer-based multi-agent reinforcement Learning Algorithm (ATLA). The incentive 

mechanism leverages blockchain to ensure trustworthy and automated incentive 

distribution, while ATLA captures long-term dependencies and global state features among 

agents to guide video tasks in dynamic environments through adaptive compression, 

cooperative offloading, and resource allocation. Moreover, we discuss key steps for 

deploying the proposed algorithm in a real CEE prototype, including lightweight actor 

inference at the terminal side and training at the edge. Experimental results based on a real-

world operator dataset show that, compared to existing methods, JROC achieves higher 

long-term system utility while maintaining favorable scalability, thereby validating its 

effectiveness in resource-constrained and under-incentivized CEE video streaming 

scenarios. 



 
 

23 
 

 
Invited Speech 

14:20-14:40 

Eavesdropping-Resilient Multimodal Data Transmission for Networked Embodied Robots 

Using Programmable Data Planes 

Speaker: Gang Liu, China Telecom Research Institute, China 

 

Abstract: Networked embodied robots rely on continuous transmission of multimodal data, 

including visual observations, sensor information, voice, and control commands. Such data 

may traverse heterogeneous and untrusted networks, creating substantial risks of 

eavesdropping and privacy leakage. This talk explores how programmable data planes can 

provide flexible and efficient protection for embodied-intelligence data transmission. This 

talk introduces a network-immunity approach that combines dynamic multipath and 

multiprotocol forwarding, packet-header protection, and conventional payload encryption. 

It will discuss how in-network programmability can increase interception difficulty while 

balancing security, latency, and throughput. Finally, the talk will highlight open challenges 

and future directions for building secure, adaptive, and resource-efficient communication 

infrastructures for networked embodied robots. 

RA4266 

14:40-14:55 

EdgeAI-based Fault Diagnosis for Video Perception Systems in Networked Embodied 

Robots 

Author (s): Xiaokang Song, Yi Wang, Longru Chen, Haoran Zou, Baoqing Gao, Qifan 

Zhang, Yuliang Wang 

Presenter: Xiaokang Song, E-surfing Vision Technology Co., Ltd. China 

 

Abstract: Networked embodied robots increasingly rely on video perception for scene 

understanding and perception-action loops in public service scenarios. However, practical 

deployments often suffer from video degradation and platform anomalies, which can reduce 

perception accuracy and weaken robot task robustness. Traditional rule-based maintenance 

methods usually rely on isolated alarms or manual experience, making it difficult to identify 

root causes in a timely and interpretable manner. To address this problem, this paper 

proposes an edge-assisted multi-source fault diagnosis method, named EMFD, for video 

perception systems in networked embodied robots. EMFD collects operational data from 

robot states, video streams, network links, edge nodes, and cloud platforms, and constructs a 

unified feature representation for lightweight edge-side diagnosis. A softmax-based classifier 

is adopted to identify typical fault categories, while a feature-deviation and knowledge-

mapping mechanism is used to recommend possible root causes. A reproducible controlled-

fault experiment with 6,800 diagnosis windows shows that EMFD achieves 0.913 accuracy 

and 0.922 macro-F1, improving over rule-based and single-source baselines while reducing 

emulated diagnosis latency compared with cloud-only fusion. 
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Onsite Oral Sessions 
  

Onsite Session 1: Artificial Intelligence for Aerospace Applications  
➢ Session Chair: Zhong Ma, Xi'an Microelectronics Technology Institute, China 
➢ Time: 14:00-15:45, August 15, 2026 

➢ Venue: Room 202, School of Artificial Intelligence 

➢ Papers: RA1046, RA4330, RA4286, RA1047, RA2085, RA2099, RA1048 

RA1046 

14:00-14:15 

Path Planning for Detachable-Combined Rotor-Disk Compound Aircraft Based on SPSO 

Algorithm 

Author (s): Yuanyuan Jiang, Shuangqi Liu, Zebo Li, Xianghua Jiang, Haocun Yin, Ruoxi 

Peng, Yinke Lai 

Presenter: Ruoxi Peng, Beihang University, China 

 

Abstract: As the low-altitude economy grows into a strategic emerging industry, electric 

Vertical Take-Off and Landing (eVTOL) aircraft have become a key part of future urban air 

mobility. However, current eVTOL designs still face challenges in aerodynamic efficiency, 

payload adaptability, and mission flexibility. This paper presents a new type of detachable-

combined rotor-disk compound eVTOL aircraft. It uses a modular structure with three parts: 

a flight rotor-disk module, a cabin module, and a skateboard chassis. The design also 

includes a new type of compound rotor-disk—three rotors placed at the tips of a large disk. 

The rotors spin in the same direction, and their combined counter-torques make the disk spin 

in the opposite direction. This creates torque self-balancing and, through the compound 

rotational flow field, greatly improves aerodynamic efficiency. For path planning in complex 

urban environments under this detachable-combined flight mode, the Spherical Particle 

Swarm Optimization (SPSO) algorithm is used. A multi-constraint fitness function is built, 

considering path length, threat cost, altitude cost, and smoothness cost. Simulation 

experiments based on a 3D-reconstructed urban environment show that the SPSO algorithm 

can effectively find optimal paths that avoid obstacles, with fast convergence and good 

stability. This study may provide an innovative technical solution for future urban air 

mobility. 

RA4330 

14:15-14:30 

SATO: Shape-Augmented Tracking Cost for Robust Infrared UAV Tracking under Camera 

Shake and Rapid Motion 

Author (s): Sheng Wang, Zhiyu Wang, Zeen Yuan, Jie Fu, Bin Huang, Tong Qin 

Presenter: Sheng Wang, Beijing Institute of Technology, China 

 

Abstract: High-speed maneuvering and camera or platform shake create large inter-frame 

displacements in infrared unmanned aerial vehicle (UAV) tracking. When the correct boxes 

no longer overlap, a cost dominated by intersection over union (IoU) provides little evidence 

for preserving the track. SATO (Shape-Augmented Tracking cOst) supplements this cost 

with normalized bounding-box shape differences. Its association rule gives more weight to 

shape when at most one confirmed track is present and to distance-IoU (DIoU) when several 

tracks compete; Kanade–Lucas–Tomasi (KLT) flow provides short-term recovery for 

unmatched tracks. Relative to BoT-SORT, SATO reduces predicted tracklets from 3398 to 

413 (87.8%) on 25 single-target sequences and improves macro-averaged multiple object 

tracking accuracy (MOTA) from 0.7924 to 0.8618 and identification F1 score (IDF1) from 

0.3834 to 0.8656. On a 14-sequence detectorreliable multi-target subset, it obtains 0.9795 

MOTA while reducing BoT-SORT’s mean identity switches from 21 to 11 and false 

negatives from 367 to 324. An expanded 58-sequence comparison gives fewer identity 

switches and higher IDF1 than BoT-SORT, with a 2.0-percentage-point macro-averaged 

MOTA decrease driven mainly by flow drift on MultiUAV-067. 
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RA4286 

14:30-14:45 

Wavelet-Enhanced Multi-Graph Learning for Hyperspectral Image Classification 

Author (s): Dawei Wu, Chunbo Cheng 

Presenter: Dawei Wu, Yangtze University, China 

 

Abstract: Hyperspectral image classification is challenging because hyperspectral images 

contain high-dimensional spectral information and complex spatial structures, while labeled 

samples are often limited. To address this problem, this paper proposes a wavelet-enhanced 

multi-graph learning framework for hyperspectral image classification. The proposed method 

first constructs a spectral-spatial representation by combining original spectral features, 

texture features, and unsupervised wavelet convolutional features. Then, multiple anchor 

graphs are built from different feature subspaces, and graph regularization is used to 

propagate label information from labeled samples to unlabeled samples. The final 

classification result is obtained by averaging the prediction scores from multiple graphs. 

Experiments on benchmark hyperspectral datasets are conducted to evaluate the proposed 

method. In addition, an ablation study is designed to verify the effectiveness of the multi-

graph learning strategy. 

RA1047 

14:45-15:00 

A Novel Collaborative Representation Hyperspectral Anomaly Detection Method Based on 

Background Purification 

Author (s): Jiaxin Li, Fang He, Weimin Jia, Jianwei Zhao, Haojie Hu, Fenggan Zhang 

Presenter: Jiaxin Li, Rocket Force University of Engineering, China 

 

Abstract: Hyperspectral anomaly detection (HAD) is an important branch of remote sensing 

image processing and plays a significant role in many fields. All detectors face the problem 

that targets are easily interfered by adjacent ground objects in complex scenes. To address 

this issue, we have constructed a detector based on background purification and random 

collaborative representation (RXCRD). This method, which first employs the RX detector to 

realize rapid background purification of the image while eliminating pixels that are more 

prone to be anomalies, can be well adapted to various datasets by adjusting a parameter. 

Thereafter, we adopt random subsampling and ensemble learning to generate the ultimate 

detection outcomes, with experimental results acquired across four datasets further 

substantiating the state-of-the-art performance of our proposed method and the non-

negligible contribution of the purification module embedded in the algorithm. 

RA2085 

15:00-15:15 

Plane Feature Based Voxel Segmentation and Scan Based Geometric Feature Extraction for 

Maglev Irregularity Measurement 

Author (s): Guochen Shen, Lei Zhang, Wei Duan, Yi Tian, Ming Zhai 

Presenter: Guochen Shen, Tongji University, China 

 

Abstract: Track irregularities affect the train’s suspension stability, operational smoothness, 

and safety. In high-speed electromagnetic suspension (EMS) systems, chord measurement 

and inertial reference are two commonly used methods to measure track irregularities. 

However, chord measurement has to overcome the missing and amplifying of irregularities, 

and inertial reference measurement can be affected by the accumulated error of integral and 

suspension gap measurement error. Moreover, chord measurement can only be applied in the 

time of maintenance. LiDAR point cloud data, which was widely used for environmental 

perception, digital modeling, and navigation etc., could also be used to measure the 

irregularities of the track. In this paper, a point cloud voxel segmentation method based on 

voxel plane feature extraction was proposed to distinguish the track points and background. 

And a scan-simulation-based method on track point cloud for track geometric features 

extraction was proposed. In the experiments conducted on the maglev test line in Tongji 

University, Shanghai, the voxel segmentation method eliminated up to 97.3\% voxel of 

background. And the irregularities were then measured by the scan simulation method. 
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RA2099 

15:15-15:30 

Enhanced Self-Supervised Monocular Depth Estimation with Global Context Aggregation 

and Gated Skip Fusion 

Author (s): Zetao Lin, Dan Zhang, Huiling Xue, Yitao Mai, Mingshen Huang, Chenjun Bi 

Presenter: Zetao Lin, Huizhou University, China 

 

Abstract: Self-supervised monocular depth estimation has achieved remarkable progress by 

leveraging photometric consistency across adjacent frames without ground-truth annotations. 

However, existing methods still suffer from inaccurate predictions in textureless regions and 

blurred depth discontinuities, mainly due to insufficient global context modeling and noisy 

feature propagation through skip connections.To address these issues, we propose an 

enhanced framework with Global Context Aggregation (GCA) and Gated Skip Fusion 

(GSF). The GCA module, placed at the decoder bottleneck, combines multi-scale dilated 

convolutions with global average pooling to capture both local details and long-range 

dependencies, improving consistency in homogeneous regions. Meanwhile, GSF performs 

adaptive prefusion filtering of encoder features to suppress noise and preserve structural 

details, producing sharper depth boundaries.On KITTI, under identical settings, our method 

outperforms a reproduced Monodepth2 baseline, reducing Abs Rel from 0.124 to 0.119 and 

RMSE from 4.883 to 4.737, while improving accuracy from 0.862 to 0.870. Notably, in 

cross-dataset evaluation on Make3D without fine-tuning, it achieves larger gains (Abs Rel: 

0.322 → 0.302, RMSE: 7.417 → 6.785), demonstrating strong robustness to domain shifts. 

These results indicate improved global consistency and local detail reconstruction, especially 

in challenging scenarios. 

RA1048 

15:30-15:45 

Fast Spatial-Spectral Collaborative Representation Detector 

Author (s): Rui Hu, Lei Pan, Fang He, Yiwei Wei, Jing Gao, Kun Wu 

Presenter: Rui Hu, Rocket Force University of Engineering, China 

 

Abstract: Traditional anomaly detection methods mostly rely on spectral information. When 

different ground objects have similar spectral features, spectral analysis alone is prone to 

confusion and fails to correctly identify anomaly information, leading to a high false alarm 

rate. Therefore, this research focuses on the unique spatial features (shape, texture, size and 

other spatial attributes) of ground objects and proposes a hyperspectral anomaly detection 

method based on fast spatial-spectral collaborative representation with feature fusion: Fast 

Spatial-Spectral Collaborative Representation Detector (FSSCRD). The aim is to effectively 

enhance the algorithm's discrimination ability and detection accuracy for anomalous targets 

by fusing the dual information of spectral and spatial features. Firstly, the algorithm adopts 

the ERCRD algorithm to perform spectral feature detection on hyperspectral images and 

obtain the anomaly score of spectral detection. Secondly, EMAP technology is used to 

extract multi-attribute spatial features of the image, establish an EMAP feature dataset, and 

perform ERCRD anomaly detection again on this feature set to obtain the anomaly score of 

spatial detection. Finally, through decision-level fusion, different fusion parameters are set to 

weight and combine the spectral detection score and the spatial detection score to improve 

detection accuracy. Simulation results on real hyperspectral datasets show that the FSSCRD 

algorithm proposed in this paper can effectively suppress background interference and 

enhance the detection accuracy of anomalous targets, and has better detection performance 

compared with anomaly detection algorithms such as CRD, CBAD and LSMAD. 
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Onsite Session 2: Global Frontiers in AI-Driven Intelligent Image/Video 

Processing and Related Innovation 
➢ Session Chair: Zhipan Wu, Huizhou University, China 
➢ Time: 14:00-15:50, August 15, 2026 

➢ Venue: Room 308, School of Artificial Intelligence 

➢ Invited Speaker: Kazuya Ueki 

➢ Papers: RA3171, RA2091, RA3125, RA4347, RA2090, RA2082 

 

Invited Speech 

14:00-14:20 

Video Retrieval over the Years: Lessons from a Decade of the Ad-hoc Video Search Task 

in the TRECVID Benchmark 

Speaker: Kazuya Ueki, Meisei University, Japan 

 

Abstract: Over the past decade, the Ad-hoc Video Search (AVS) task in the TRECVID 

benchmark has driven the evolution of video retrieval. Early methods relied on predefined 

visual concepts. CLIP-style embeddings then enabled direct text-video matching in a 

shared semantic space. Today, vision-language models (VLMs) reframe retrieval as a 

broader task of multimodal understanding. They interpret user intent, reason about visual 

content, and support interactive exploration. 

This talk traces that trajectory through several approaches developed along the way. Query 

expansion using large language models and image generation enriches user queries and 

improves retrieval robustness. Caption-driven adaptation customizes retrieval models to 

new domains without manual annotation. VLM-based semantic verification uses visual 

question answering to re-rank results and better align them with user intent. 

The talk also shares experimental findings and practical experiences gained through years 

of participation in TRECVID, along with challenges that remain for future work. 

RA3171 

14:20-14:35 

Deep Learning Models in Image Dehazing 

Author (s): Wenbin Deng, Zhonghua Xie, Lingjun Liu 

Presenter: Zhuo Yue, Huizhou University, China 

 

Abstract: Haze images are critically important in areas such as outdoor transportation, 

autonomous driving, and security surveillance. However, the scattering effects caused by 

fog often lead to blurred images, reduced contrast, loss of detail and other issues, which 

severely limit the extraction of useful information. This study explores deep learning-based 

image dehazing methods by conducting systematic analyses and comparative experiments 

on several representative dehazing models, including U-Net-like, encoder-decoder-based, 

and attention-based architectures. The deep learning models are trained on the RESIDE 

dataset and evaluated on the SOTS dataset, while the traditional DCP method is included as 

a non-learning baseline for comparison. Model performance is measured using two key 

metrics: the SSIM and the PSNR. In addition, the complexity of the model is considered by  

parameter counts. Experimental results show that C2PNet achieves the highest SSIM and 

PSNR metrics, demonstrating strong performance in both dehazing and structural 

preservation. In comparison, DEA-Net delivers excellent overall dehazing results and 

adapts well to images with varying haze densities. This study reveals notable differences 

among models in both quantitative and qualitative assessments, such as DeHamer, which 

has the largest number of parameters but is less effective than DEA-Net in restoring details 

in complex outdoor haze scenes. This study provides valuable references for the 

development of image dehazing technology and points out limitations in model selection, 

dataset diversity, and evaluation metrics. 

RA2091 

14:35-14:50 

BeyondFaces: A Real-World Dataset for Human Skin Appearance 

Author (s): Boqi Wu, Markus Tokas, Ulrich Jung 

Presenter: Boqi Wu, University of Wuppertal, Germany 

 

Abstract: The study of skin appearance in images is often constrained by datasets 
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dominated by facial regions or limited in demographic diversity. These constraints hinder 

the development of robust models for real-world applications. We present a highquality 

skin appearance dataset that shifts the focus from facecentric representation to images 

containing substantial visible skin regions across multiple body areas. The dataset consists 

of 7,115 curated images covering diverse human subjects and variations in lighting, pose, 

and skin color. Our collection methodology prioritizes image quality, skin visibility, and 

appearance diversity. Through comparative analysis, we show that the proposed dataset 

provides broader coverage of skin appearance than existing datasets, particularly by 

including large visible skin regions beyond the face. 

RA3125 

14:50-15:05 

Controllable Facial Expression Synthesis for Social Human-Robot Interaction via  Dense 

Landmark Detection and Hybrid Mesh Warping 

Author (s): Tan Chen, Jiang Shangle, Zhao Fang, Dai Guoyong 

Presenter: TanChen, Zhejiang Shuren University, China 

 

Abstract: Affective facial expression synthesis is a foundational capability for socially 

intelligent robots and natural human-robot interaction (HRI). This paper proposes HEMW 

(Hybrid Expression Mesh Warping), a CPU-compatible framework based on dense 

MediaPipe landmark detection and Delaunay mesh warping. HEMW models expression 

intensity as a continuous, anatomically informed displacement field over 478 landmarks 

and supports four expression states: smile, sadness, eye opening, and eye closure. Its dual-

mode design combines controllable geometric morphing for HRI prototyping with optional 

AI-enhanced editing for higher-fidelity offline results. Experiments confirm 478-landmark 

detection on 5/5 real portraits, SSIM above 0.97 for α ≤ 0.8, and a CPU mesh-warping 

bottleneck of 1236.7 ms per 512×512 image. A 25-participant formative study further 

supports usability, positioning HEMW as a practical prototype with a clear renderer-

optimization path. 

RA4347 

15:05-15:20 

FUSE: Frame-Unified Stress Estimation from Facial Video 

Author (s): Stefanos Gkikas, Thomas Kassiotis, Yang Guo, Guangliang Li, Giorgos 

Giannakakis 

Presenter: Yang Guo, Ocean University of China, China 

 

Abstract: Automatic stress detection from facial video offers a practical path to non-

intrusive affect monitoring, yet existing video-based approaches commonly decompose full 

recordings into short temporal windows before classification. This design introduces 

additional choices regarding window length, overlap, and aggregation, while limiting direct 

analysis of temporal information across the entire recording. In this study, we present 

FUSE (Frame-Unified Stress Estimation), a facial-video stress detection framework that 

processes complete recordings as a single input without temporal windowing or external 

segmentation. The name reflects the defining operation of the method: rather than dividing 

a recording into short clips, all frames are fused into one unified two-dimensional 

representation from which the stress state is estimated. This unification is realized by 

folding the temporal dimension into the channel dimension of the spatial representation, 

and the resulting high-dimensional input is processed using a unified asymmetric-attention 

architecture. At a temporal stride of τ = 1, FUSE retains the full 120-second recording as 

one input, corresponding to 3,600 frames at 30 fps. Experiments on a 58-subject stress 

dataset using a stratified subject-level protocol evaluate seven temporal-stride 

configurations, ranging from full-frame input to sparse subsampling. FUSE achieves the 

highest test accuracy of 69.44% at τ = 15, while the full- frame configuration remains 

competitive at 69.03%. Across the stride range, computational cost varies from 12.48 to 

348.78 GFLOPs, showing the trade-off between temporal density and efficiency. These 

results demonstrate that temporal windowing is not required for effective facial-video stress 

detection in this setting, and that complete-recording inference can be achieved within a 

single unified architecture. 
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RA2090 

15:20-15:35 

Contrast-Aware Hybrid Context Fusion Network for Underwater Obiect Detection 

Author (s): Yitao Mai, Dan Zhang, Guishun Cai, Zetao Lin, Wenjie Huang, Jiafu Zhang 

Presenter: Yitao Mai, Huizhou University, China 

 

Abstract: Influenced by underwater light scattering and nonuniform propagation 

characteristics, underwater images often exhibit low contrast, significant scale variations, 

and blurred boundaries, which pose substantial challenges for object detection. To address 

these issues, this paper proposes a ContrastAware Fusion Network for underwater object 

detection (CAFNet).Specifically, a Hybrid Context Fusion Block is introduced into the 

backbone network, which employs a dual-branch structure to collaboratively model large 

receptive field contextual information and local structural features, thereby enhancing 

multi-scale feature representation. In addition, a Contrast-Aware Block is designed to 

adaptively select convolution operations with different receptive fields based on local 

image contrast, enabling dynamic enhancement of salient regions. Experimental results 

demonstrate that the proposed method effectively improves the detection performance of 

small and low-saliency objects in complex underwater environments. On the URPC2019 

dataset, the proposed method achieves 83.8% mAP@0.5 and 50.8% mAP@0.5:0.95, 

outperforming the baseline model by approximately 1% in both metrics, which validates 

that CAFNet achieves a favorable ba 

RA2082 

15:35-15:50 

RICG: Real-time and Interaction Collision-aware Graphs for Neural Cloth Simulation 

Author (s): Pengpeng Liu, Chengshi Zheng, Qisheng Wang, Andong Li 

Presenter: Chengshi Zheng, Institute of Acoustics, Chinese Academy of Sciences, China 

 

Abstract: We propose RICG, a novel self-supervised graph-based method which simulates 

realistic cloth dynamics in real time. Despite significant progress in state-of-the-art graph-

based neural cloth simulation, there remain two critical challenges: the efficiency 

bottleneck and cloth-body interaction collision. To address the efficiency bottleneck, we 

propose a coarse-to-fine network with an efficient physics-aware wrinkle deformer, aiming 

to efficiently process the high-resolution input without compromising performance. For 

inference, we propose a boundary-aware serial-parallel inference framework, enabling 

inter-clip parallel-computing with multi-GPUs. Besides, we propose a collision-aware 

rendering which converts the two-stage processing, collision-handling and rendering, into 

an efficient one-stage depth-culling rendering operation, also enabling multi-layer clothing. 

To solve the interaction collision problem, we incorporate  category-aware constraints into 

the graph neural network, which effectively eliminates the excessive cloth stretching 

artifact caused by cloth collision interactions. Experiments and results demonstrate that our 

method significantly outperforms the graph-based state-of-the-art methods in speed and 

solving interaction collision. 
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Onsite Session 3: Data-Driven Domain AI Systems: Models, Architectures, and 

Applications 
➢ Session Chairs: Shaoning Zeng, University of Electronic Science and Technology of China, 

China 

Jianhang Zhou, Shanghai University, China 
➢ Time: 14:00-15:45, August 15, 2026 

➢ Venue: Room 320, School of Artificial Intelligence 

➢ Papers: RA4342, RA3120, RA4250, RA3014, RA3212, RA1044, RA3142 

RA4342 

14:00-14:15 

A Fall Detection System Based on Dual-Modal Gated Decision Fusion 

Author (s): Yiran Liao, Hewen Lu, Zhetao Yang, Jinhang Liu, Ruicheng Guo, Zhen Zhang 

Presenter: Hewen Lu, Huizhou University, China 

 

Abstract: Single-modality fall detection has inherent limitations: inertial measurement units 

(IMUs) capture motion impacts but lack postural context, whereas vision sensors provide 

body-configuration semantics but respond less reliably to rapid motion transients. Existing 

fusion methods often emphasize complex feature-level architectures, while overlooking the 

possibility that a simple decision-level strategy can already exploit the natural 

complementarity between the two modalities. This paper systematically verifies that the 

failure patterns of IMU and camera models are nearly non-overlapping, and proposes a zero-

parameter fusion method based on dual-threshold logical gating. Under 6-fold leave-one-

subject-out (LOSO) validation with 15 random seeds, the logical gate consistently 

outperforms both single modalities in F1 score, recall, and precision (p<0.001), achieving 

F1=0.94±0.02, with +4.67 percentage points over IMU and +2.32 percentage points over 

camera. Fine-grained error analysis shows that the gate recovers nearly 3,000 false-negative 

frames at the cost of a controllable increase in false positives. 

RA3120 

14:15-14:30 

Recurrence Prediction of Differentiated Thyroid Cancer Using Machine Learning 

Techniques 

Author (s): Yutong Tao, Xiekun Chen, Congdong Jiang, Zhen Zhang 

Presenter: Yutong Tao, Beijing Normal-Hong Kong Baptist University, China 

 

Abstract: Differentiated thyroid cancer (DTC), a common subtype of thyroid cancer, has a 

high postoperative recurrence rate, making accurate recurrence prediction crucial for 

treatment and prognosis. Leveraging machine learning’s ability to analyze clinical data and 

build prediction models, this study aims to assess DTC recurrence risk.In this study, a 

clinical dataset involving 383 patients with DTC was utilized, which comprised 16 feature 

variables, with all categorical features numerically labeled. Ten machine learning models 

were constructed, including AdaBoost, XGBoost and a proposed Stacking ensemble model. 

The Hold-Out Method, 5-fold cross-validation and 10-fold cross-validation were adopted to 

evaluate the performance of the models.The results show that in the ten fold cross validation, 

the accuracy rates of AdaBoost, XGBoost and the proposed Stacking model are 92.68%, 

92.15% and 92.70%, respectively, and the AUC values are 97.77%, 99.47% and 94.35%, 

respectively.This demonstrates these models effectively predict differentiated thyroid cancer 

recurrence risk and support clinical decision-making. 

RA4250 

14:30-14:45 

Transformer-Based Visual Risk Pattern Recognition with Expert Knowledge Integration: An 

Application of the AEGIS Framework in Hospitality Safety 

Author (s): Lezhou Lin, Haiwei Zhang, Ge Zhan, Kuowei Zhao, Jingbo Huang, Zhenyu 

Dang 

Presenter: Ge Zhan, Longsou GAI Technology R&D Centre, China 

 

Abstract: Risk management in hospitality environments remains largely manual, subjective, 

and reactive, limiting scalability and real-time responsiveness. While recent advances in 

transformer-based computer vision enable robust object detection, object-level perception 

alone is insufficient for contextual safety assessment. This paper presents AEGIS 
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(Augmented Expert and Global Intelligence Shield), a hybrid neuro-symbolic framework 

that integrates Vision Transformer-based object detection with expert-guided risk reasoning 

for structured hotel safety evaluation. The perception layer employs YOLOS-base to detect 

objects and generate confidence scores from hotel imagery. The reasoning layer translates 

these detections into multi-dimensional risk scores through an expert-defined ontology and 

pattern-based amplification rules across five categories: fire, injury, hygiene, security, and 

environmental risk. Risk levels are classified into Low, Medium, High, and Critical. 

Experimental evaluation against expert-labeled ground truth demonstrates strong predictive 

performance, with precision exceeding 0.90 for most categories. Risk distribution analysis 

reveals that most hotel images fall within Low and Medium levels, with injury and fire risks 

contributing the highest average scores. Pattern frequency analysis indicates that contextual 

configurations such as vehicle–person co-occurrence and unattended luggage significantly 

influence risk amplification. The results demonstrate that integrating transformer-based 

perception with expert relational reasoning enables explainable and context-aware safety 

intelligence. AEGIS provides a scalable, interpretable framework for AI-augmented 

hospitality risk management. 

RA3014 

14:45-15:00 

A Novel Filter Feature Selection Approach for Non-Invasive Disease Detection Using Facial 

and Tongue Features 

Author (s): Yi Li, Chi Xu, Shuqiong Wu, Bob Zhang, Jianhang Zhou 

Presenter: Yi Li, Shanghai University, China 

 

Abstract: Nowadays millions of people are suffering from diseases such as diabetes, fatty 

liver and breast diseases, which not only causes hardship, but brings about a large amount of 

economic loss. Recently, non-invasive diagnostic methods have been proposed producing 

effective results. By merely observing a patient's face and tongue regions, diseases can be 

diagnosed without extracting bodily fluids. However, there currently does not exist any 

methods to detect diabetes, fatty liver and breast diseases simultaneously in an efficient way. 

In this paper, we propose a novel feature selection method by combining Relief-F and PCA, 

termed Relief-FPCA, to select key features in representing an entire disease dataset. 

Specifically, we collected both facial and tongue images from patients with diabetes, fatty 

liver and breast diseases, respectively using our non-invasive capture devices. Experimental 

results show the proposed method only requires 15.6ms and achieves a competitive detection 

accuracy of 76.51 percent in multi-disease classification, indicating the potential value of the 

proposed method as a real-world application. 

RA3212 

15:00-15:15 

Debiased What-If Simulation for Mixed-Type Data via Copula Mixture Models 

Author (s): Yu Zhao 

Presenter: Yu Zhao, Tokyo University of Science, Japan 

 

Abstract: Generative models of mixed-type tabular data are usually asked to do one thing: 

emit faithful synthetic rows. We show that a mixed-copula mixture model (MCMM), fitted 

once, supports considerably more. Its closed-form conditional laws provide an exact 

conditional sampler for what-if simulation and, read from the very same fitted object, the 

generalized propensity score that debiases the simulated effect through doubly robust 

(AIPW/TMLE) estimation. No separate propensity classifier is trained; the generator and the 

nuisance are one object. We formalize the distinction between exogenous (ceteris paribus) 

and conditional-shift interventions and characterize when each coincides with a causal effect; 

we prove a fidelity-to-bias bound showing that generative fidelity enters the effect bias 

linearly, weighted by the outcome’s oscillation; and we show that the model-derived 

propensity satisfies the product-rate condition for √n-efficient estimation. Every estimate 

travels with a low-density positivity diagnostic, omitted-variable sensitivity statistics, and a 

full-pipeline bootstrap. On synthetic ground truth, the estimator recovers true effects and 

reproduces the omitted-variable bias of a hidden confounder exactly; a generator benchmark 

shows the MCMM matching vine copulas and dominating deep tabular generators (CTGAN, 

TVAE), while uniquely supplying the closed-form conditional distribution required by the 
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causal layer. An end-to-end case study on a large mixed-type survey (n = 10,604) illustrates 

the method: about 62% of a raw association proves to be confounding, leaving a modest, 

age-concentrated debiased effect (approximately 0.6 points, 95% CI [0.38, 0.85]). 

RA1044 

15:15-15:30 

Benchmarking Dimension-Inverted Transformers for High-Precision Forward Kinematics of 

Industrial Manipulators 

Author (s): Xiaoyu You, Yang Liu, Pengjing Xu, Hejia Qiu 

Presenter: Xiaoyu You, Xi’an Jiaotong-Liverpool University, China 

 

Abstract: High-precision forward kinematics (FK) modelling is pivotal for efficient control 

and calibration of industrial manipulators. Conventional Denavit–Hartenberg (D-H) 

parameter-based analytical methods are widely applied, yet they fail to capture critical 

nonlinearities induced by mechanical tolerances and joint backlash, restricting modelling 

accuracy. Existing data-driven methods, including gradient boosting models, commonly treat 

joint angles as isolated inputs, neglecting inherent system correlations and hindering precise 

kinematic fitting; raw data utilisation alone cannot bypass complex mechanical structural 

intricacies. This paper proposes an FK modelling approach for 6-degree-of-freedom (6-DOF) 

robotic kinematic chains based on the iTransformer architecture, bypassing traditional 

frameworks that ignore spatial coupling. Via dimension-inverted attention, the model 

encodes each kinematic variable as an independent token, enabling direct Neural Jacobian 

learning from joint-space datasets. Validation was conducted on a 300,000-sample dataset 

from an ABB IRB 2400 robot using 10-fold cross-validation, with an optimised XGBoost 

model integrated with trigonometric feature engineering as the competitive baseline. 

Experimental results show the iTransformer achieves a Mean Absolute Error (MAE) of 

0.8500 mm, a 30.21% accuracy boost over the baseline XGBoost (MAE=1.2180 mm). This 

verifies that multivariate attention effectively captures industrial robot geometric 

dependencies, delivering a more robust inductive bias for kinematic approximation tasks. 

RA3142 

15:30-15:45 

Decision-Oriented Market Structure Learning for Monthly Export Forecasting and 

Opportunity Ranking 

Author (s): Yiming Chen, Junting Zou 

Presenter: Yiming Chen, Universiti Sains Malaysia, Malaysia 

 

Abstract: Monthly export forecasting supports trade monitoring, market planning, and 

partner--product prioritization. However, conventional forecasting models mainly focus on 

point-value prediction and provide limited support for identifying near-term market 

opportunities. This paper proposes OMW-LightGBM, a market structure weighted learning 

framework for monthly export forecasting and opportunity ranking. The framework 

reformulates export prediction as a log-growth forecasting task, incorporates lagged market-

structure features such as market share, category share, rank variation, trend, and volatility, 

and applies opportunity-aware sample weighting to emphasize upward movements and 

structural changes. Beyond point forecasts, the framework further generates upward 

probabilities and volatility-adjusted opportunity scores for next-month decision support. 

Experiments are conducted on China's monthly export panel from 2014 to 2024, covering 

five trading partners, six HS2 categories, and 3,960 observations. On the 2024 test set, 

OMW-LightGBM achieves an MAE of 0.056 billion U.S. dollars, an RMSE of 0.128 billion 

U.S. dollars, a MAPE of 3.55%, and a directional accuracy of 92.50%. The results show 

lower forecasting errors and higher directional accuracy than the compared machine learning 

and sequence-learning baselines. Decision-layer analysis further indicates that upward 

probability and volatility-aware scoring improve top-ranked opportunity identification. 

These findings suggest that market-structure-aware weighted learning can provide useful 

forecasting and ranking signals for export decision support. 
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Onsite Poster Session 
  

Poster Session 1: Intelligent Perception, Computer Vision, and Robotics 
➢ Session Chair: Mingwei Cao, Anhui University, China 
➢ Time: 14:00-15:50 August 15, 2026 | Venue: 1st Floor Exhibition Hall, School of Artificial Intelligence 

#1 

RA2084 

A Two-Stage UAV Power Line Inspection System with Post-Detection Verification 

Author (s): Riting Cai, Runnan Diao, Renyu Tao, Yuchen Yang 

Presenter: Riting Cai, State Grid Shanghai Municipal Electric Power Company, China 

#2 

RA3134 

Autonomous Navigation for Power Line Inspection UAVs via Spatio-Temporal Enhanced Soft 

Actor-Critic 

Author (s): Yang Xue, Zhigang Yao and Qiuhong Lu 

Presenter: Zhigang Yao, Shanghai University of Electric Power, China 

#3 

RA2087 

Distributed MultiScale GAN with Differentiable Sorting for UAV Power Inspection Image 

Deblurring 

Author (s): Riting Cai, Runnan Diao, Renyu Tao, Yuchen Yang 

Presenter: Riting Cai, State Grid Shanghai Municipal Electric Power Company, China 

#4 

RA4301 

Scene-Matching-Enhanced Monocular Visual Odometry for Joint UAV and Ground Localization 

in GNSS-Denied Environments 

Author (s): Sen Li, Yulong Hu 

Presenter: Sen Li, Xi’an Microelectronics Technology Institute, China 

#5 

RA4312 

RCD: Road crack detection based on YOLO26 

Author (s): Zihao Yang, Chenxi Gao 

Presenter: Zihao Yang, Anhui University, China 

#6 

RA3202 

Diffusion Transformer with Spectral Prior for Hyperspectral Data Augmentation 

Author (s): Haijun Jiang, Xianyue Wang, Lin Lei, Hao Sun 

Presenter: Haijun Jiang, National University of Defense Technology，China 

#7 

RA4311 

PVStitch: A High-Precision Image Stitching Method for Photovoltaic Scenes 

Author (s): Jingxi Huang, Yuhan Yang, Wenxuan Jin 

Presenter: Jingxi Huang, Anhui University, China 

#8 

RA4356 

FastPano: Very Fast Image Stitching for Creating Panoramas 

Author (s): Ning Li, Haifeng Zhao, Mingwei Cao 

Presenter: Ning Li, Anhui University, China 

#9 

RA4317 

HybridHerbNet: Coordinate-Aware Multi-Label Classification of Chinese Herbal Flavors from 

EEM Fluorescence Spectral Images 

Author (s): Mingyi Zhang, Guohui Wei 

Presenter: Mingyi Zhang, Shandong University of Traditional Chinese Medicine, China 

#10 

RA2056 

MCGS: Multi-Scale Consistency-Based Gaussian Splatting for Scene Rendering 

Author (s): Zicheng Deng, Mingwei Cao 

Presenter: Mingwei Cao, Anhui University, China 

#11 

RA4359 

Stabilizing CNN–RNN Interfaces via Context-Conditioned Residual Recalibration for Noise-

Robust Sound Event Detection 

Author (s): Xiaojie Liu, Hankiz Yilahun, Mijit Ablimit, Askar Hamdulla 

Presenter: Xiaojie Liu, Xinjiang University, China 

#12 

RA4324 

APDNet: Adaptive Period Discovery Network for Human Activity Recognition 

Author (s): Shengyuan Huang, Boyuan Gai, Xiaoyan Sun 

Presenter: Shengyuan Huang, Hangzhou Normal University, China 

#13 

RA4255 

An Evidence-Driven Closed-Loop Control Framework for Difficult Object Detection Cases 

Author (s): Jianjun Huang, Li Kang 

Presenter: Lixing Pan, Shenzhen University, China 



 

34 
 

#14 

RA3172 

Task-Oriented Controller Recommendation for Tendon-Driven Grippers Using Physical Features 

and Supervised Learning 

Author (s): Siqi Lei, Guowei Liu, Jun Cai, Jiaxiang Li 

Presenter: Siqi Lei, Anhui University of Science and Technology, China 

#15 

RA4284 

LMSFNet: Enhancing Camouflaged Object Detection via Lightweight Multi-Scale Structural and 

Semantic Fusion 

Author (s): Jiabao Wu, Pan Wang, Bochuan Zheng 

Presenter: Bochuan Zheng, China west Normal University, China 

#16 

RA3188 

Cross-Modal Pedestrian Re-Identification with SpaCy-Based Attribute Parsing and Bidirectional 

Masking Alignment 

Author (s): Li Zhen, Hui Yan, Hu Xiu Hua 

Presenter: Yan Hui, Xi’an Technological University, China 

#17 

RA3139 

A Traffic Signal Detection Algorithm Based on Multidimensional Collaborative Attention 

Author (s): Peng Shi, Zhenghua Zhang 

Presenter: Peng Shi, Yangzhou University, China 

#18 

RA3184 

DiffCM: Feature-Level Conditional Diffusion and Cross-Modal Guidance for Generalized Few-

Shot Object Detection 

Author (s): Jianan Zhou, Xiuhua Hu, Chao Shen 

Presenter: Xiuhua Hu, Xi’an Technological University, China 

#19 

RA3211 

Robust Star Extraction and Centroiding in Noisy and Motion-Blurred Star Images 

Author (s): Ruihuan Wang, Zhiqiang Zhou, Fulin Xie 

Presenter: Ruihuan Wang, Beijing Institute of Technology, China 

#20 

RA3168 

NCASparse4D: KNN-Guided Neighbour Cross-Attention for Sparse Multi-View 3D Object 

Detection 

Author (s): Jia Liu, Xinghua Xiao, Yu Qin, Chenghai Mao, Xiaomao Li 

Presenter: Jia Liu, Shanghai University, China 

#21 

RA2115 

From B-Mode Images to Canonical Echo-Intensity Representations for Robust Thyroid 

Ultrasound Segmentation 

Author (s): Zi Fang, Letian Li, Bang Liu, Jianfeng Yao, Fei Jing, Zhuang Fu, Jian Fei, Rongli Xie 

Presenter: Zi Fang, Shanghai Jiao Tong University, China 

#22 

RA3223 

Deep Learning and Multi-Modal Advancements in Echocardiographic Analysis: A 

Comprehensive Review 

Author (s): Wenyi Liang, Hao Ren, Weibin Cheng 

Presenter: Wenyi Liang, City University of Macau, Macao SAR, China 

#23 

RA2058 

A Cross-Modal Fusion Framework for Robust Robot Perception in Dynamic Environments 

Author (s): Chuan Xie 

Presenter: Chuan Xie, Swan College Central South University of Forestry and Technology, China 

#24 

RA1035 

Learnable Illumination Prior based Residual Network for Low-light Image Enhancement in 

Stages 

Author (s): Chengwan You, Jiyuan Liu, Pan Wang and Bochuan Zheng 

Presenter: Pan Wang, China West Normal University, China 

#25 

RA1049 

Fire Target Detection System for Aerospace Storage Environments 

Author (s): Chenyu Lin, Xinzhe Ni, Jianlin Li, Haoyu Guo, Hao Li, Yuqi Zhao 

Presenter: Chenyu Lin, Hangzhou Dianzi University, China 

#26 

RA4327 

CAGM-SimpleNet: Channel Attention and Calibrated Global Memory Augmented SimpleNet for 

Visual Anomaly Detection 

Author (s): Xiang Weng 

Presenter: Xiang Weng, Xiamen Institute of Technology, China 
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Onsite Oral Sessions 
  

Onsite Session 4: Application of Artificial Intelligence in Astrophysics 
➢ Session Chair: Yongfeng Huang, Nanjing University, China 
➢ Time: 16:10-18:05, August 15, 2026 

➢ Venue: Room 202, School of Artificial Intelligence 

➢ Invited Speakers: Yong-Liang Ma, Maria Giovanna Dainotti 

Papers: RA4247, RA1020-A, RA4331, RA3162, RA3224 

 

Invited Speech 

16:10-16:30 

NNStar: An End-to-End AI Agent for Nuclear Matter and Neutron Star Physics 

Speaker: Yong-Liang Ma, Nanjing University, China 

 

Abstract: Constraining the equation of state of dense matter requires confronting effective 

models with massive data that spans many orders of magnitude in scale, from sub-

saturation nuclear matter properties to the masses, radii, and tidal deformabilities of 

neutron stars. Exploring the highdimensional coupling space of such a model and fine 

tuning it against all of these constraints is a labor- and time-intensive task. We present 

NNStar, an end-to-end artificial-intelligence agent that automates this workflow. Rather 

than a bespoke application, NNStar is delivered as a portable skill for an open large-

language-model (LLM) agent platform—a self-describing module that pairs worked usage 

conventions with symbolic and numerical physics engines that (i) build a relativistic 

meanfield model directly from a Lagrangian, (ii) solve the mean-field equations of motion 

and evaluate the saturation properties, (iii) construct the β-equilibrium equation of state, 

splice it to a crust, and integrate the Tolman–Oppenheimer–Volkoff equations, and (iv) 

score the resulting predictions through a Bayesian joint analysis against nuclear matter and 

astrophysical observations. The agent can read a model, fit its parameters, and report the 

full set of nuclear matter and neutron star observables without human intervention. NNStar 

therefore provides a new, AI-driven framework for analyzing nuclear matter and neutron-

star observations. 

 

Invited Speech 

16:30-16:50 

Inferring the Redshift of More than 150 GRBs with a Machine-learning Ensemble Model 

Speaker: Maria Giovanna Dainotti, National Astronomical Observatory, Japan 

 

Abstract: Gamma-ray bursts (GRBs), due to their high luminosities, are detected up to a 

redshift of 10, and thus have the potential to be vital cosmological probes of early 

processes in the Universe. Fulfilling this potential requires a large sample of GRBs with 

known redshifts, but due to observational limitations, only 11% have known redshifts (z). 

There have been numerous attempts to estimate redshifts via correlation studies, most of 

which have led to inaccurate predictions. To overcome this, we estimated GRB redshift via 

an ensemble-supervised machine-learning (ML) model that uses X-ray afterglows of long-

duration GRBs observed by the Neil Gehrels Swift Observatory. The estimated redshifts 

are strongly correlated (a Pearson coefficient of 0.93) and have an rms error, namely, the 

square root of the average squared error <∆z 2>, of 0.46 with the observed redshifts 

showing the reliability of this method. The addition of GRB afterglow parameters improves 

the predictions considerably by 63% compared to previous results in peer-reviewed 

literature. Finally, we use our ML model to infer the redshifts of 154 GRBs, which increase 

the known redshifts of long GRBs with plateaus by 94%, a significant milestone for 

enhancing GRB population studies that require large samples with redshift. 

RA4247 

16:50-17:05 

Exploring Unknown Types of Radio Transient Sources using Foundation-Model 

Representations 

Author (s): Jinhuang Cao, Yongkun Zhang, Pei Wang 

Presenter: Jinhuang Cao, National Astronomical Observatories, Chinese Academy of 

Sciences, China 
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Abstract: Radio transient searches commonly rely on pipelines designed for known signal 

behavior, such as dispersion, periodicity, pulse width, and excess signal power. These 

methods are effective for known signal types, but they may miss morphologically unusual 

events that do not match predefined search assumptions. A key challenge for future radio 

surveys is therefore to detect known signals efficiently while developing data-analysis 

methods that support the discovery of unknown signal types. Here we investigate whether 

an audio-pretrained foundation model can provide a morphology-based latent 

representation for radio time-frequency data. Using simulated signal injections in real 

FAST background data, we show that the pre-trained Audio Spectrogram Transformer 

(AST) already captures non-random structure in radio dynamic spectra. After Low-Rank 

Adaptation (LoRA), the latent-space organization becomes more compact and better 

separated. Importantly, FRB-like samples excluded from training can still be recovered as 

distinct burst-like candidates, especially at moderate SNR. These results support AST-

LoRA as a complementary representation-learning framework for candidate triage, 

anomaly inspection, and future searches for unknown radio transient signals. 

RA1020-A 

17:05-17:20 

A Missing Tool for the Nonuniform Sampling Dilemma in Astronomy 

Author (s): Chen-Ran Hu, Yong-Feng Huang, Jin-Jun Geng, Orkash Amat, Ze-Cheng Zou, 

Chen Deng, Fan Xu, Xiao-Fei Dong, Chen Du, Nurimangul Nurmamat, Pei Wang, Lang 

Cui, Cheng-Ming Li 

Presenter: Chen-Ran Hu, Nanjing University, China 

 

Abstract: Nonuniform sampling presents a fundamental, long-standing challenge in 

astrophysical time-domain analysis, invalidating the standard autocorrelation (ACF) and 

cross-correlation (CCF) functions and forcing researchers to adopt ad-hoc methods like 

interpolation or binning, which introduce unquantified biases and lack rigorous error 

estimation. This work introduces the nonuniform autocorrelation function (NUACF) and 

nonuniform cross-correlation function (NUCCF), a novel analytic framework for 

performing correlation analysis directly on irregularly sampled time series. The framework 

eschews interpolation, naturally generalizing the standard definitions by incorporating 

time-interval weights and misalignment penalties. Its key strengths are an intrinsic, Monte 

Carlo-based significance confidence band and a complete time-delay error budget 

synthesizing contributions from both flux measurement uncertainties and the sampling 

irregularity itself. Through extensive simulations, we demonstrate the superiority of 

NUACF/NUCCF over traditional methods across diverse scenarios, from strictly periodic 

to complex aperiodic variability patterns. We successfully demonstrate its utility on real 

astrophysical data: extracting repetitive variability from stellar light curves in the LEAVES 

dataset (which homogenizes data from ASAS-SN, Gaia, and ZTF), measuring time delays 

for multi-band disc reverberation in the AGN Fairall 9, and providing model-independent 

validation of time delays for the gravitationally lensed quasar HE 0435-1223. Future 

integration with deep learning emulators trained on simulated light curves could bypass 

computationally expensive Monte Carlo simulations, enabling instantaneous error 

prediction and enhancing scalability for next-generation surveys. The NUACF/NUCCF 

framework provides a rigorous, general, and extensible solution to the ubiquitous problem 

of nonuniform sampling, positioning it as a foundational tool for future large-scale time-

domain survey data analysis. 

RA4331 

17:20-17:35 

TasteFuse-LT: A Framework for Molecular Taste Prediction via SMILES Augmentation and 

Long-Tail Learning 

Author (s): Yufeng Chen 

Presenter: Yufeng Chen, Chengdu University of Technology, China 

 

Abstract: Molecular taste prediction plays an important role in food science and drug 

discovery but is hindered by limited annotations, non-canonical SMILES representations, 

and severe long-tailed label distributions. We present TasteFuse-LT, a lightweight 
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framework that improves molecular representation learning without increasing model 

complexity. The key idea is to exploit SMILES diversity through randomized augmentation 

during both training and inference, while decoupling representation learning from class-

imbalance correction via a two-stage optimization strategy. This combination enhances 

structural invariance and minority-class discrimination simultaneously.  Experiments on the 

FartDB benchmark demonstrate that TasteFuse-LT achieves 87.45% accuracy and 75.07% 

Macro-F1, with a substantial improvement in the minority Pungent class.  Extensive 

ablation studies confirm the complementary contributions of each component, establishing 

TasteFuse-LT as an effective and practical solution for long-tailed molecular taste 

prediction. 

RA3162 

17:35-17:50 

LFF-MGAN: A Cross-Stage Layer-wise Feature Fusion Network for Time-Domain Speech 

Enhancement 

Author (s): Zhenyu Ye, Qingchun Chen, Xiaohui Cai, Yong Liu, Bingpeng Zhou 

Presenter: Qingchun Chen, Guangzhou University, China 

 

Abstract: Speech enhancement is an important front-end speech signal processing task that 

aims to improve speech quality and intelligibility. Multi-stage learning strategies have 

become an effective approach for improving speech enhancement performance by 

progressively refining enhanced speech signals. However, existing methods still fail to 

fully exploit multi-level features across different stages. To address this issue, this paper 

proposes a time-domain two-stage generative adversarial network with a Layer-wise 

Feature Fusion Mechanism (LFF-MGAN). Both generators adopt a symmetric encoder–

decoder architecture, where intermediate features from each layer of the first-stage 

generator are progressively transferred to the corresponding layers of the second-stage 

generator, allowing multi-level features learned in the first stage to directly participate in 

the subsequent enhancement process. Furthermore, a Multi-Scale Fusion Gate (MSFG) is 

designed in the second stage to adaptively select and fuse cross-stage features, enabling the 

network to fully exploit complementary information from different feature levels and 

thereby improve speech detail restoration. In addition, a metric discriminator is introduced 

to impose perceptual constraints on both generators, enhancing the perceptual 

representation capability of cross-stage features and further facilitating refined 

enhancement in the second stage. Experimental results on the VoiceBank+DEMAND 

dataset demonstrate that the proposed method outperforms existing mainstream time-

domain speech enhancement approaches while requiring a relatively small number of 

parameters 

RA3224 

17:50-18:05 

Energy Modeling and Prediction for Deep Learning Accelerators 

Author (s): Yi-An Chen, Guan-Ming Lai, Rong-Guey Chang 

Presenter: Yi-An Chen, National Chung Cheng University 

 

Abstract: The rapid proliferation of edge AI applications has underscored the critical 

importance of efficient model deployment on edge devices constrained by limited 

computational resources and power budgets. While Deep Learning Accelerators (DLAs) 

dedicated to inference tasks enhance energy efficiency, the use of TensorRT layer fusion 

modifies the execution structure of the original computational graph during practical 

deployment. Consequently, traditional layer-level analytical approaches fail to accurately 

capture the actual hardware execution behavior. Moreover, on the Jetson AGX Orin 

platform employed in this study, the CPU and DLA share a common power rail, 

complicating the direct measurement of DLA-specific power consumption. To overcome 

these challenges, this research introduces a block-level energy modeling and prediction 

framework tailored for DLA execution. The framework leverages TensorRT-compiled 

execution blocks as fundamental units for energy analysis and prediction. Through block 

partitioning, it mitigates the granularity issues arising from extensive layer fusion. 

Additionally, the framework integrates a CPU power prediction model to disentangle DLA 

power consumption from the shared power rail, thereby enabling accurate estimation of 
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DLA energy usage. Structural features, tensor shape characteristics, layer-level 

computational parameters, and workload-related metrics are extracted from each execution 

block to construct a block-level energy prediction model utilizing XGBoost. Experimental 

evaluations, conducted under Leave-One-Block-Out (LOBO) validation, demonstrate that 

the prediction model achieves robust predictive performance on most previously unseen 

blocks within VGG19 and MobileNetV2 architectures. These findings suggest that the 

extracted block-level features effectively capture the energy consumption variability of 

DLA execution blocks and exhibit a notable degree of generalizability. 
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Onsite Session 5: Pattern Recognition and AI for Security, Forensics, and 

Anomaly Detection  
➢ Session Chair: Rize Jin, Tiangong University, China 
➢ Time: 16:10-17:55, August 15, 2026 

➢ Venue: Room 308, School of Artificial Intelligence 

➢ Papers: RA3154, RA3180, RA2113, RA3183, RA1039, RA3243-A, RA4281 

RA3154 

16:10-16:25 

Bayesian Human–AI Coordination for Lateral Movement Containment in Security 

Operations Centers: A Stochastic Game Framework 

Author (s): Yiyang Li, Chaolu Shi 

Presenter: Chaolu Shi, Hainan Bielefeld University of Applied Sciences, China 

 

Abstract: Security Operations Centers (SOCs) face an asymmetric defensive challenge: 

analysts possess global situational awareness but limited intervention capacity, while 

automated tooling operates at scale under partial telemetry - a fog-of-war over unmonitored 

segments. We model lateral-movement containment as a finite two-player zero-sum 

stochastic game on a graph in which humans act globally with full visibility while agents act 

locally under bounded observability, coupled by a launchpad mechanism that lets a human 

injection extend the agent's reach within the same round. A lightweight belief update 

propagates threat-presence estimates into unobserved segments. We do not solve the game; 

we study interpretable heuristic pairs and quantify, on a tractable instance, how far they sit 

from equilibrium play. Across five topologies at 200 trials per matchup, effectiveness is 

governed by structure: on scale-free networks belief-aware frontier expansion guided by 

human support-seeding leads (29.3% vs 23.7%, p=0.026), while on degree-homogeneous 

networks it is indistinguishable from a hub-greedy baseline (34.8% vs 34.8%). An ablation of 

the belief term yields a sharper result than anticipated: it is inert on small-diameter 

topologies, where a three-hop radius already observes 99-100% of the network, and worth 

+16.7 percentage points (p<0.001) on the spatially extended Grid. The propagation ratio R = 

kA/kD is the dominant control parameter, with a threshold R* of about 1.5 that survives 

replication and partial edge orientation. Effective SOC defence is a coordination problem - 

provided there is genuine uncertainty for that coordination to resolve. 

RA3180 

16:25-16:40 

OTPFloodGuard: A Public-Evidence-Constrained Benchmark for Lightweight OTP Flooding 

Detection 

Author (s): Wenche An, Kamran Aziz 

Presenter: Wenche An, Hainan Bielefeld University of Applied Sciences, China 

 

Abstract: One-time password (OTP) services can be abused through OTP flooding and SMS 

pumping, but public, incident-labeled OTP request-window datasets remain limited because 

such logs may contain sensitive authentication metadata. This paper presents 

OTPFloodGuard, a public-evidence-constrained simulated benchmark whose construction 

procedure maps public OTP/SMS abuse evidence to threat assumptions, window-level 

features, difficulty controls, and evaluation diagnostics. As a baseline use case, Random 

Forest achieves 0.9617 F1 on the Overlap benchmark, 0.9514 ± 0.0052 mean F1 across 

seven stratified splits, and 0.9496 ± 0.0057 mean F1 across five separately regenerated 

benchmark instances. Performance decreases from 0.9876 F1 on Easy to 0.8967 on Adaptive, 

and generator-shift testing reduces Random Forest F1 to 0.8806. These results position 

OTPFloodGuard as an early-warning risk-scoring benchmark under simulated assumptions, 

not as a proxy for production accuracy. 

RA2113 

16:40-16:55 

Learning State-Aware Visual Prompts for Weakly-Supervised Anomaly Identification. 

Author (s): Yini Zhang, Lei Yu, Mingyang Li, Yilong Zhang, Zheng Wei, Rui Min 

Presenter: Yini Zhang, E-surfing Vision Technology Co., China 

 

Abstract: Anomaly identification in complex industrial environments remains a challenging 

task due to the requirement for fine-grained state perception rather than simple object 
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category recognition. However, a major bottleneck lies in the fact that the available training 

labels typically only provide coarse-grained, object-level annotations, lacking fine-grained 

local state deviations that are essential for perceiving the intrinsic anomalies of the target. In 

this paper, we propose State-Aware Visual Prompting (SAVP), which reformulates anomaly 

identification as a state-aware visual prompt paradigm. Leveraging the powerful 

representation capabilities of the CLIP encoder, we introduce a Dual-Prototypical Head 

consisting of learnable positive and negative slots. These slots serve as explicit visual 

prompts that represent the states of normality and anomaly within the CLIP latent space. To 

accomplish the task in a weakly-supervised manner without relying on labor-intensive fine-

grained annotations, we design a Dual-Max Saliency Aggregation strategy to extract the 

most discriminative state features, followed by a scaled contrastive logit for final 

classification. Extensive experiments demonstrate that our method achieves excellent 

performance in fine-grained anomaly identification. Additionally, the learned visual prompts 

offer inherent interpretability, enabling the localization of anomalous regions through 

attention heatmaps. The lightweight design of the trainable components further ensures the 

high efficiency of SAVP. 

RA3183 

16:55-17:10 

Detecting OTP Flooding Abuse in Authentication Logs: A Controlled Behavioral Risk Study 

Author (s): Zifeng Deng, Kamran Aziz 

Presenter: Zifeng Deng, Hainan Bielefeld University of Applied Sciences, China 

 

Abstract: One-time-password (OTP) flooding and SMS pumping can harass users, degrade 

authentication services, and inflate messaging costs. Public event-level OTP request, resend, 

delivery, verification, and cost telemetry is scarce; consequently, this paper reports-controlled 

evidence of detectability rather than production validation. Public risk-based authentication 

(RBA) logs provide a realistic behavioral background. After a chronological split, four 

separately seeded OTP-abuse variants are injected into training and future holdout periods, 

and 19 interpretable temporal, velocity, and diversity features are extracted without exposing 

raw identifiers to the classifier. On the RBA temporal holdout, Random Forest achieves 

90.16% precision, 95.68% recall, 92.84% F1, 97.47% PR-AUC, and 1.04% false-positive 

rate. Tenseed confidence intervals, paired tests, prevalence and ablation analyses, locked-

threshold calibration, adaptive-adversary stress tests, and a second LANL authentication 

baseline strengthen the evaluation. Velocity is the dominant signal, but recall falls sharply 

when attackers slow or mimic legitimate behavior. The results therefore establish controlled 

separation of plausible rate-driven flooding from authentication background events, not 

confirmed performance on naturally labeled operational OTP attacks. Index Terms—OTP 

flooding, SMS pumping, authentication logs, behavioral detection, risk-based authentication 

RA1039 

17:10-17:25 

Submersible Pump Impeller Product Anomaly Detection Using an Advanced Deep Learning 

Model ─ EfficientNetV2 

Author (s): Yang Liu, Pengjing Xu, Hongseng Gan and Hejia Qiu 

Presenter: Yang Liu, Xi’an Jiaotong-Liverpool University, China 

 

Abstract: Manufacturing industry has been facing inaccurate anomaly detection issue 

because the number of anomaly samples is very limited in training using a deep learning or 

machine learning model. Even though one-class classification algorithms such as one-class 

support vector machine (one-class SVM) and one-class Nearest Neighbour (one-class NN) 

and machine learning model like XGBoost using weight parameter for imbalanced class 

samples have been developed to improve anomaly detection performance, the anomaly 

detection performance and model performance stability still need to be further improved with 

advanced algorithms. Advanced deep learning model ─ EfficientNetV2 has been developed 

to maximally improve a classification or regression performance and the model algorithm is 

based on transformer model’s self-attention mechanism which can enhance details of an 

object in an image. This could be used to maximally improve anomaly detection 

performance with a very small number of anomaly samples. In this paper, we studied the 

EfficientNetV2 for industry casting image (submersible pump impeller) anomaly detection. 
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One-class SVM model, one-class NN and XGBoost model with the weight function were 

used as benchmark models for comparison. The test results showed that the EfficientNetV2 

model with self-attention mechanism performed best among these models for industry 

casting image anomaly detection. In addition, we studied how the number of anomaly 

samples in training affected the industry casting image anomaly detection performance in 

testing using the four models. The EfficientNetV2 model consistently achieved the best 

anomaly detection performances. 

RA3243-A 

17:25-17:40 

Estimating the Impact of Recommendation Concentration on Creator Attrition: Evidence 

from Twitch Using Causal Machine Learning 

Author (s): Yingrui Ruan 

Presenter: Yingrui Ruan, Zhejiang University, China 

 

Abstract: Algorithmic recommendation systems play a central role in allocating user 

attention across various creators on digital platforms. While concentrated recommendation 

patterns may improve short-term engagement efficiency and returns, they can also reduce 

visibility for long-tail creators and undermine the long-run stability of the entire platform 

ecosystem.  Despite increasing interest in recommendation fairness and diversity, there is 

limited evidence regarding the causal relationship between recommendation concentration 

and creator attrition.  This study estimates the causal effect of recommendation concentration 

on creator attrition using a large-scale longitudinal dataset from Stanford Stanford Large 

Network Dataset Collection (Twitch), comprising over 168,000 creators and approximately 

6.8 million user–creator interaction records. We measure recommendation concentration 

using a user-level Herfindahl–Hirschman Index (HHI) and examine its impact on subsequent 

creator exit behavior.  Methodologically, we develop an integrated causal machine learning 

pipeline that embeds a Heckman two-stage selection model embedded in a Neyman-

orthogonal Double Machine Learning (DML) framework, using generalized causal forests to 

estimate heterogeneous treatment effects (HTEs). 

RA4281 

17:40-17:55 

Cross-Modal Attention Fusion Market Views for Volatility-Regime Forecasting 

Author (s): Jing Li, He Liu 

Presenter: Li Jing, Tsinghua University, China 

 

Abstract: A human trader reads a market in more than one language at once: a stream of 

technical numbers, the shape of a price chart, and a spoken narrative of the situation. Most 

quantitative models collapse this to a single numeric tensor and discard the visual and 

linguistic structure that experts rely on. We revisit short-horizon volatility-regime 

forecasting, a risk-management task that, unlike return direction, carries genuine and 

persistent signal, and ask whether fusing these three views improves prediction. We present 

MoMEnt-Fin, a lightweight multimodal model that represents every trading day as three 

complementary views of the same real market state, namely a numeric technical time series, 

a rendered candlestick chart image, and an automatically generated analyst-style narrative, 

and combines them with a cross-modal attention fuser whose per-sample weights expose 

how much each view is used. On eleven years of real data for fifteen large-capitalization US 

equities, the ten-year Treasury yield and a broad benchmark, cross-modal fusion lifts the area 

under the ROC curve to \fullauc, a gain of \aucgain\  points over the strongest single 

modality, and the improvement is robust across early, late and attention-based fusion. A 

volatility-managed strategy that acts on the forecasts raises the Sharpe ratio above buy and 

hold, \fullsharpe\ versus \bhsharpe, while cutting annualized portfolio volatility by roughly 

\volcut\ percent over a test period that spans both a bear and a bull market. Ablations isolate 

the contribution of every modality and every fusion rule, and per-sample modality attention 

makes the model's reliance on each view legible. 
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Onsite Session 6: Pattern Recognition and Machine Learning for Healthcare and 

Life Sciences 
➢ Session Chair: Lianmeng Jiao, Northwestern Polytechnical University, China 
➢ Time: 16:10-18:10, August 15, 2026 

➢ Venue: Room 320, School of Artificial Intelligence 

➢ Papers: RA2096, RA2097, RA1042, RA4328, RA4325, RA4260, RA4320, RA4319 

RA2096 

16:10-16:25 

YOLO13 IADH DT Instance Aware Dynamic Hypergraph Detector with Dynamic Tanh 

Activation for Brain Tumor MRI 

Author (s): Huiling Xue, Dan Zhang, Zetao Lin, Guishun Cai, Fengmin Peng, Zhenyu Chen 

Presenter: Huiling Xue, Huizhou University, China 

 

Abstract: To address the issues of missed detection and false detection of small targets and 

weakly significant areas caused by uneven gray-scale distribution, blurred boundaries, and 

highly similar texture between tumor lesions and normal tissues in brain tumor MRI, this 

paper proposes a brain tumor MRI target detection method named YOLO13-IADH-DT, 

which integrates instance-aware dynamic hypergraph and DynamicTanh activation. 

Specifically, an instance-aware hypergraph convolution module (IASHG) is designed to 

model the high-order relationships among multi-scale features through dynamically 

constructing hyperedges prototypes. Meanwhile, a parameterized activation mechanism 

named DynamicTanh is introduced, and a learnable scaling factor is used to adjust the 

nonlinear response. Experimental results show that this method achieves an mAP@0.5 of 

83.8% on the brain tumor MRI dataset, this network has improved the detection accuracy of 

brain tumors while maintaining the same computational complexity, effectively reducing the 

missed detections and false detections of small lesion areas. In summary, the proposed 

network enhances the feature interaction ability and model stability, achieving more accurate 

detection of brain tumor MRI. 

RA2097 

16:25-16:40 

Improved TransUNet-based Algorithm for Cardiac Image Segmentation in Low-contrast 

MRI 

Author (s): Guishun Cai, Yitao Mai, Dan Zhang, Huiling Xue, Guojin Xiao, Shuhong Zeng 

Presenter: Guishun Cai, Huizhou University, China 

 

Abstract: In cardiac magnetic resonance (CMR) imaging, limitations in equipment, breath-

holding conditions, and motion artifacts often result in blurred boundaries and low contrast, 

leading to poor segmentation performance of existing models for cardiac structures (e.g., 

right ventricle, myocardium, left ventricle). To address this, we propose an improved 

Dynamic Multi-scale Attention Gate (DMAG) and Multi-scale Enhancement Module 

(MSEM) based on the TransUNet framework, applied to decoder feature enhancement. 

While maintaining computational efficiency comparable to the baseline, our method 

improves segmentation accuracy in low-contrast CMR images. Specifically, the multi-scale 

enhancement module employs three parallel branches to capture features at varying receptive 

fields, combined with a dynamic attention gate using depthwise separable convolution to 

generate scale-adaptive attention coefficients. The two modules are cascaded in an “enhance-

then-attend” strategy. Experimental results on the ACDC dataset show that our algorithm 

improves the average Dice Similarity Coefficient (DSC) by 0.73% over TransUNet, 

demonstrating its effectiveness for cardiac segmentation in low-contrast MRI environments. 

RA1042 

16:40-16:55 

Geometric Reliability Metrics for Cardiovascular Risk Prediction: Decision-Boundary vs 

Convex Hull Approaches 

Author (s): Teresa Rocha; Simão Paredes; Jorge Henriques, Lino Gonçalves 

Presenter: Teresa Raquel Corga Teixeira da Rocha, University of Coimbra, Portugal 

 

Abstract: Reliable predictions are critical in cardiovascular risk modeling, where clinical 

decision-making depends on the robustness and consistency of model outputs. This study 

compares two geometric formulations for assessing the reliability of individual predictions: a 
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convex hull–based distribution metric and a decision-boundary metric derived from the 

logistic regression margin. Using a real-world dataset of patients with myocardial infarction, 

convex hull geometry was used to quantify extrapolation beyond observed data regions 

through signed distances to class-specific convex sets. However, this metric showed only a 

weak association with prediction correctness. In contrast, the decision-boundary reliability 

score, defined as the standardized distance to the linear decision function, showed a stronger 

and statistically significant association with correct classification (r_pb ≈ 0.27, p < 10⁻⁸). 

These results highlight an important difference between distribution-based and decision-

boundary geometric reliability measures. In this dataset, prediction reliability is more closely 

related to proximity to the decision boundary than to convex extrapolation. 

RA4328 

16:55-17:10 

Public Sentiment Toward HIV Pre-Exposure Prophylaxis (PrEP) on Weibo: A Machine 

Learning-Based Sentiment Analysis Study 

Author (s): Songlin Xie, Boxia Huang, Xiaofeng Li, Yi Zhou, Chaocheng He, Fengshi Jing 

Presenter: Songlin Xie, City University of Macau, Macao SAR, China 

 

Abstract: Pre-exposure prophylaxis (PrEP) is an effective HIV prevention strategy, but open 

social-media retrieval and generic sentiment tools may not represent PrEP-specific attitudes 

accurately. We characterized selected public Weibo posts published from January 1, 2023, to 

June 22, 2026, using a machine-learning-assisted and manually reviewed workflow. Initial 

rule-based filtering yielded 1,160 candidate posts. An author-guided relevance quality audit 

retained 683 HIV PrEP-related posts; 459 irrelevant and 18 uncertain records were excluded. 

SnowNLP produced initial polarity labels, after which one author manually reviewed all 683 

retained posts while blinded to model predictions and assigned PrEP-specific positive, 

neutral/informational, or negative labels. SnowNLP showed limited agreement with these 

labels (accuracy = 0.359; macro-F1 = 0.256; weighted F1 = 0.291), so manual labels were 

used for primary estimates. Neutral/informational posts were most common (443, 64.9%), 

followed by positive posts (231, 33.8%; Wilson 95% CI, 30.4%–37.5%) and negative posts 

(9, 1.3%). Sentiment distributions differed across half-year intervals (χ²(12) = 35.66; fixed-

margin Monte Carlo p < 0.001; Cramér's V = 0.162), with a modest effect size; the result 

remained after excluding the incomplete 2026H1 interval. These findings characterize the 

selected Weibo corpus, not population-level attitudes or PrEP uptake. 

RA4325 

17:10-17:25 

Low-Age Mandarin Child Speech Recognition Based on Whisper Adaptation 

Author (s): Jiaxin Hong, Shengyuan Huang, Xiaoyan Sun 

Presenter: Jiaxin Hong, Hangzhou Normal University, China 

 

Abstract: Preschool Mandarin automatic speech recognition (ASR) has important application 

value in early childhood education, intelligent interaction, and language assessment. 

However, compared with adult speech, preschool children’s speech exhibits higher acoustic 

variability, unstable pronunciation patterns, and more frequent pauses, which significantly 

increase the difficulty of speech recognition. In addition, the limited availability of Mandarin 

child speech datasets further restricts the performance of existing ASR systems in preschool 

speech scenarios. This paper investigates preschool Mandarin ASR using the ChildMandarin 

dataset, focusing on automatic transcription for children aged 3–5 years. A Conformer-based 

ASR system implemented with WeNet is first adopted as the baseline model. We further 

investigate Whisper-small with LoRA-based fine-tuning for low-resource preschool 

Mandarin speech recognition. SpecAugment and speed perturbation are additionally 

introduced to improve robustness against pronunciation variability and speaking-rate 

fluctuations. Experimental results demonstrate that Whisper-small with LoRA achieves 

stable recognition performance on the ChildMandarin dataset under low-resource conditions, 

while data augmentation further improves recognition accuracy with additional 

computational cost. Further analysis shows that speech pauses and speaking-rate variability 

remain important factors affecting preschool Mandarin ASR performance. In addition, a 

lightweight visualization interface is developed to display ASR transcription results in 
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preschool Mandarin interaction scenarios. 

RA4320 

17:25-17:40 

A Multi-Scale Temporal Framework with Dynamic Fusion for EEG-Based Emotion 

Recognition 

Author (s): Stefanos Gkikas, Yang Guo, Guangliang Li, Raul Fernandez Rojas, Giorgos 

Giannakakis, Randy Gomez 

Presenter: Yang Guo, Ocean University of China, China 

 

Abstract: Mixed emotions represent a clinically relevant but still underexplored target for 

automatic emotion recognition. EEG provides millisecond-level access to neural activity, yet 

most EEG pipelines analyze the signal through a single temporal window, thereby fixing the 

temporal structure available to the model. This study introduces a multi-scale temporal 

framework for EEG- based emotion recognition. The EEG waveform is decomposed into 

windows of one or several durations, processed by a shared attention-based encoder, and 

integrated through a dynamic fusion module that assigns sample-specific weights across 

temporal scales. The framework is evaluated under a subject-independent protocol in binary 

and three-class settings, with the three-class task including the mixed affective category. The 

best results are 65.22% for the two-class task and 45.43% for the three-class task. Both are 

obtained with three-scale dynamic-fusion configurations and remain substantially above the 

full-signal baseline. The best- performing temporal scales differ between the two tasks. 

Dynamic fusion outperforms concatenation in the highest-scoring two-class configuration 

and slightly exceeds it in the highest-scoring three- class configuration, although these multi-

scale settings require substantially more computation than the full-signal baseline. 

RA4260 

17:40-17:55 

Diagnostic Attribute-Guided Feature Fusion for Fine-Grained Apple Leaf Disease 

Recognition 

Author (s): Shuang Guo, Meili Zhou, Zongwen Bai, Zhijiang Zhang, Dongdong Jia 

Presenter: Shuang Guo, Yan’an University, China 

 

Abstract: Apple leaf disease recognition is a fine-grained classification task that is easily 

affected by visual similarity among disease categories, illumination variation, occlusion, and 

complex backgrounds. Existing image-based methods mainly rely on RGB visual features, 

while disease-related diagnostic attributes are usually not explicitly modeled. To address this 

problem, this paper proposes a diagnostic attribute-guided feature fusion method for fine-

grained apple leaf disease recognition. Swin Transformer is adopted to extract visual 

representations from leaf images, and an 8-dimensional discrete diagnostic attribute vector is 

constructed to describe lesion morphology, edge clarity, lesion color, lesion distribution, 

lesion area, and image-condition-related cues. A diagnostic attribute-guided fusion module is 

then designed to integrate visual features and attribute embeddings for disease classification. 

Experiments on the Apple-main dataset constructed from AppleLeaf9-Enhanced Edition 

(AL9EE) show that the proposed method achieves 99.32% accuracy and 99.26% Macro-F1 

on the test set. Supplementary experiments on PlantVillage further verify the applicability of 

the proposed method. 

RA4319 

17:55-18:10 

Beyond the Raw Waveform: Fusing Visual Representations of EDA for Stress Detection 

Author (s): Stefanos Gkikas, Thomas Kassiotis, Yang Guo, Guangliang Li, Eric Nichols, 

Houshyar Asadi, Nikolaos Smyrnis, Giorgos Giannakakis 

Presenter: Yang Guo, Ocean University of China, China 

 

Abstract: Electrodermal activity (EDA) is widely used in automatic stress detection, yet most 

pipelines treat it only as a raw one-dimensional waveform. This study examines whether 

complementary visual representations of EDA provide useful information for stress 

classification and whether their fusion im- proves recognition performance. Six image-based 

representations are derived from each EDA recording: an unwrapped short-time Fourier 
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transform (STFT) phase spectrogram, an instantaneous- frequency map computed from that 

phase, a power spectral density (PSD) spectrogram, a continuous wavelet transform 

scalogram, a recurrence plot, and a rendered waveform trace. The selected representations 

are stacked as channels of a single multichannel input, together with the raw waveform, and 

processed by a shared asymmetric-attention architecture. Experiments on a 58-subject stress 

dataset show that representation fusion improves over the raw waveform. The best 

configuration, which combines five representations while excluding the unwrapped phase 

spectrogram, reaches 70.97% test accuracy, compared with 67.36% for the raw waveform. 

The single PSD spectrogram achieves 69.44%, remaining close to the best-fused 

configuration at a lower computational cost. The results show that alternative visual forms of 

the same EDA signal can provide useful inductive biases for stress detection, and that a 

compact selection of complementary representations can be more effective than the raw 

waveform alone. 
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Onsite Poster Session 
  

Poster Session 2. Machine Learning, Intelligent Agents, and Decision-Making 
➢ Session Chair: Zhen Zhang, Huizhou University, China 
➢ Time: 16:10-18:10 August 15, 2026 | Venue: 1st Floor Exhibition Hall, School of Artificial Intelligence 

#1 

RA2102 

E-TSWM-Agent: Proactive Risk-Aware Inspection with Spatio-Temporal World Models for 

Power Equipment 

Author (s): Yang Ding, Yi Chen, Xin Yang 

Presenter: Yi Chen, State Grid Shanghai Municipal Electric Power Company, China 

#2 

RA2103 

Crossformer-Based Multi-Task Trader Decision Imitation for TWAP Execution 

Author (s): Yinjie Li, Dongliang Liu, Liuhan Chen, Zitian Gao, Weixiang Ma, Hongpu Fan, 

Jincheng Hu 

Presenter: Gaozi Tian, Fudan University, China 

#3 

RA2104 

ELCDreamer-Agent: Collaborative World Models for Fixed-Camera Power Equipment 

Monitoring 

Author (s): Yi Chen, Shunsheng Gui, Jiaming Qin, Xiaoyin Xu 

Presenter: Jiaming Qin, State Grid Shanghai Municipal Electric Power Company, China 

#4 

RA2105 

A Comprehensive Survey of Time Series Forecasting Models in Finance: From Statistical 

Methods to Foundation Models 

Author (s): Dongliang Liu, Yinjie Li, Zhian Gu, Liang Shi, Hui Zhu, Yicheng Duan, Kang 

Xiahou, Naqi Wang, Zhe Chen 

Presenter: Dongliang Liu, Guotai Haitong Securities Co., Ltd., China 

#5 

RA4353 

GridWorld-VLM: A Lightweight World-Model Agent for Active Substation Inspection 

Author (s): Shunsheng Gui, Yi Chen, Xiaoyin Xu, Yang Ding, Jiaming Qin 

Presenter: Shunsheng Gui, State Grid Shanghai Municipal Electric Power Company, China 

#6 

RA4326 

Horizon-Decay in Machine Learning Return Forecasting: Evidence from 5000+ Chinese A-

Shares 

Author (s): He Liu, Jing Li 

Presenter: He Liu, Tsinghua University, China 

#7 

RA4354 

Agentic Time Series Forecasting for Power Grid Pattern Recognition: Beyond Model-Centric 

Prediction 

Author (s): Chen Sun, Xin Yang, Qian Heng, Yi Chen, Yang Ding 

Presenter: Qian Heng, State Grid Shanghai Municipal Electric Power Company, China 

#8 

RA2106 

A Survey of End-to-End Forecasting and Decision Making 

Author (s): Dongliang Liu, Yinjie Li, Hua Shen, Junzhe Lu, Shi Xu, Xia Wu, Kexue Ma, Zhize 

Zhang, Zihang Zhang 

Presenter: Yinjie Li, Fudan University, China 

#9 

RA3228 

Short-Term Photovoltaic Power Forecasting Based on DBO-SE-CNN-GRU 

Author (s): Yang Xue, Suhui Yang, Fengwei Qian, Zhigang Yao 

Presenter: Suhui Yang, Shanghai University of Electric Power, China 

#10 

RA1027 

FLiTransformer: Frequency Domain Enhanced Inverted Transformer with Flash Attention for 

Long-Term Time Series Forecasting 

Author (s): Jitong Zhao, Qiuyan Wang 

Presenter: Jitong Zhao, Tiangong University, China 

#11 

RA4299 

A Lightweight Hybrid Framework for Budget-Aware Travel Planning with Small Language 

Models 

Author (s): Gulina Azhati 

Presenter: Yiliyaer Jiaermuhamaiti, Yili Normal University, China 

#12 

RA3218 
Can Large Language Models Act as Decision Maker in the Fog of War: using StarCraft II as a 

Testbed 
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Author (s): Shiqi Yao, Yaoyao Miao 

Presenter: Yaoyao Miao, Hunan Institute of Advanced Technology Changsha, China 

#13 

RA2111 

SURE-RAG: Sufficiency and Uncertainty-Aware Evidence Verification for Selective Retrieval-

Augmented Generation 

Author (s): Jingxi Qiu, Zeyu Han, Cheng Huang 

Presenter: Jingxi Qiu, ZenWeave AI, United States of America 

#14 

RA4334 

LU-AffineQuant: Structurally Invertible Affine Transformations for Stable Low-Bit 

Quantization of Large Language Models 

Author (s): Xudong Han, Zhong Ma, Lu Wei, Chaojie Yang 

Presenter: Xudong Han, Xi’an Microelectronics Technology Institute, China 

#15 

RA4337 

MedQFilter: Training Better Medical Multimodal LLMs with Fewer High-Quality Instructions 

Author (s): Hongyu Bai, Genke Yang 

Presenter: Hongyu Bai, China 

#16 

RA1010 

MaBoost: Hybrid Sequence Representation with Gradient Boosted Trees 

Author (s): Yadi Liu, Xiaoli Ma, Jize Li, Zeyu Han, Jingxi Qiu, Ye Aung Moe, Yao Ma, Yilan 

Shen, Cheng Huang 

Presenter: Yadi Liu, Nanyang Technological University, Singapore 

#17 

RA1023 

A Knowledge-Mapping Approach to Studying Information Dissemination Patterns in Public 

Opinion 

Author (s): Jinbao Song, Da Chen, Zhou Li, Shiwen Cui, Di Huang 

Presenter: Jinbao Song, Communication University of China, China 

#18 

RA2083 

DCP: A Discrete Diffusion Codebook Policy for Offline-to-Online Reinforcement Learning 

Author (s): Junyan Ren, Yuanyuan Zou, Shaoyuan Li 

Presenter: Junyan Ren, Shanghai Jiao Tong University, China 

#19 

RA4270 

NPU Inference Performance Prediction by Coupling Operator Characteristics with 

Microarchitectures 

Author (s): Chi Zhang, Feng Jiao, Siying Bi, Tianxing Wang, Zhong Ma, Shu Wang, Mian Lou 

Presenter: Chi Zhang, Xi'an Microelectronis Technology Institute (of CASA), China 

#20 

RA4307 

Verifiable Secure Domain Adaptation Learning 

Author (s): Mingyun Bian, Chen Meng 

Presenter: Chen Meng, Qufu Normal University, China 

#21 

RA3158 

Node-Adaptive Defense for Graph Neural Networks via Risk-Aware Prototype Calibration 

Author (s): Jiaxing Zuo, Mingjian Guang 

Presenter: Jiaxing Zuo, Donghua University, China 

#22 

RA3186 

HEBFL: Privacy-Preserving Blockchain-Based Federated Learning via Homomorphic 

Encryption 

Author (s): Huizhong Bai, Xuebin Ma 

Presenter: Baihuizhong, Inner Mongolia University, China 

#23 

RA4277 

Layered Reinforcement Learning Control of Solid Divert and Attitude Control Motor 

Author (s): Zuohao Hua, Zhuang Fu, Lu Niu, Bang Liu 

Presenter: Zuohao Hua, Shanghai Jiao Tong University, China 

#24 

RA3135 

Multi-objective Optimization of Satellite Orbit Planning Based on Dynamic Threshold Spiking 

Neural Network and Nash Equilibrium 

Author (s): Chenhui Zhao, Pengfei Guo, Xueqin Lei, Sizhao Li 

Presenter: Chenhui Zhao, Xiamen City University, China 

#25 

RA4288 

Probabilistic Stellar Age Estimation for Gaia XP Stars with NGBoost 

Author (s): Xiaokun Hou, Wenbo Wu, Gang Zhao, Haining Li, Jingkun Zhao 

Presenter: Xiaokun Hou, Inner Mongolia University, China 
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Online Sessions 
  

Online Session 1: Intelligent Data Analysis and Cyber Security 
➢ Session Chair: Yanli Liu, Hainan Normal University, China 
➢ Time: 09:30-11:45, August 16, 2026 

➢ Room A: Zoom ID: 850 9857 3458 | Password: 081416 

➢ Papers: RA4329, RA4258, RA3155, RA3126, RA4263, RA1026, RA4294, R01, RA3240 

RA4329 

09:30-09:45 

An Evidence-Driven Multi-Source Fusion Method for APT Attack Attribution in Air Traffic 

Management Information Systems 

Author (s): Yanli Liu, Binhui Tang, Caiyun Li, Shiting Kang 

Presenter: Yanli Liu, Hainan Normal University, China 

 

Abstract: Air traffic management (ATM) information systems integrate communication, 

navigation, surveillance, and automation functions, making them high-value targets for 

advanced persistent threats (APT). APT attacks exhibit multi-stage, long-latency, and cross-

domain collaborative characteristics, rendering single-source detection insufficient to fully 

support tracing and attribution. To address this, we propose WisdomShield, an evidence-

driven multi-source fusion method for APT attack tracing in ATM information systems. The 

method incorporates suspicious files, network traffic, host logs, and threat intelligence into a 

unified analysis pipeline, generating multi-source evidence through malware attribution, 

traffic anomaly detection, log behavior analysis, and threat intelligence–assisted profiling. 

Heterogeneous detection results are mapped to structured evidence items aligned with the 

MITRE ATT&CK framework and the STIX 2.1 standard. An evidence correlation matrix is 

then constructed, integrating temporal proximity, entity overlap, and tactical-technical 

alignment to achieve cross-source evidence correlation, attack phase alignment, and attack 

chain reconstruction. Experimental results show that on a self-built malware corpus covering 

6,777 samples from 20 APT groups, the CBAM-enhanced model achieves 92.14% accuracy; 

on the OpTC, TCE5, and DAPT2020 datasets, the GraphSAGE model attains 94.36% and 

91.76% accuracy in log and traffic detection tasks, respectively. In a simulated multi-source 

tracing scenario, evidence fusion yields an attribution confidence of 96.8% and an attack 

chain coverage of 89.2%. The results demonstrate that the proposed method improves the 

completeness and interpretability of APT tracing results in ATM security scenarios. 

RA4258 

09:45-10:00 

A Hybrid Approach for Domain Knowledge Graph Construction Using LLMs with Self 

Verification and MLP_Boost 

Author (s): Xin Li, Ranni Lei, Xinru Xu, Shuangqing Huang, Ke Wang, Yuanhui Liang 

Presenter: Xin Li, Chengdu Jincheng College, China 

 

Abstract: This paper mainly explores the process of constructing knowledge graph based on 

the fusion of Large Language Models technology and Deep Learning MLP_Boost domain-

specific models. In the knowledge extraction part, a pre-extraction step based on large model 

is introduced, and a weighted fusion method FSP_FT_Weighted_Fusion is proposed, which 

combines Few_Shot Prompting and Model Fine-Tuning. In order to improve the accuracy of 

relation recognition in LLMs, this paper constructed MLP_Boost multiple relation 

classification domain-specific model combining deep learning and boosting algorithm to 

correct and standardize the relation extraction results. In order to reduce the illusion of 

information extraction in LLMs, the matched Few_Shot Prompting is used for self-

verification of entity and relation types. Experiments show that the knowledge graph 

construction method based on the fusion of LLMs and MLP_Boost domain model proposed 

in this paper has advantages in multiple evaluation indicators such as accuracy, precision and 

F1_Score, which further improves the quality of information organization and retrieval, and 

provides reliable data support for achieving more accurate and personalized recommendation 

and service. 
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RA3155 

10:00-10:15 

YOLO11n and AES-128: A Dual-Layer Physical and Communication Security Framework 

for Industrial IoT 

Author (s): Tariqullah Jan, Jalal Saleem, Abdul Majid Jamil, Naveed Ahmad 

Presenter: Jalal Saleem, University of Engineering and Technology, Pakistan 

 

Abstract: The increasing connectivity of Industrial Internet of Things (IIoT) edge nodes has 

significantly expanded the cyber physical attack surface of critical industrial environments. 

This paper presents a secured hybrid AI architecture addressing two complementary security 

challenges in IIoT deployments simultaneously. At the physical layer, a lightweight 

YOLO11n deep learning model running on a consumer-grade Intel Core i3 CPU pro vides 

real-time visual anomaly detection, identifying and rejecting unauthorised objects with a 

94% sorting success rate and 180ms end-to-end latency at 8 to 10 FPS without any GPU. The 

model achieves a mean Average Precision (mAP@0.5) of 0.982, precision of 0.983, and 

recall of 0.974 across three authorised object classes. At the communication layer, the 

USART serial interface between the AI inference host and the embedded STM32F407 

microcontroller is secured with AES-128-CTR encryption and HMAC-SHA256 message 

authentication. Benchmarking against published ARM Cortex-M4 software cryptographic 

performance data confirms that the security layer introduces only 0.009 ms overhead per 

command, less than 0.005% of the 180 ms cycle time, while consuming 5.5 KB Flash and 

416 bytes SRAM on the microcontroller, preventing eavesdropping, command injection, and 

replay attacks. Comparative evaluation across five encryption schemes confirms AES-128-

CTR with HMAC-SHA256 as the optimal choice at 1.38 MB/s throughput and 0.09% 

overhead. The total system cost of $100 to $150 demonstrates that robust, multi-layer IIoT 

security is achievable on affordable hardware. 

RA3126 

10:15-10:30 

Research on Health Prediction and Adaptive Maintenance Strategy for Traditional Chinese 

Medicine Decoction Piece Sorting Equipment Based on a Hybrid-Driven Model 

Author (s): Zhang Guihua, Zhang Hui, Li Jianing 

Presenter: Guihua Zhang, Chengdu Jincheng College Sichuan, China 

 

Abstract: To address the problems of delayed equipment maintenance and high risk of 

unplanned downtime in the intelligent sorting line for Traditional Chinese Medicine (TCM) 

decoction pieces, this paper proposes a predictive maintenance framework that integrates 

Spark streaming processing and a hybrid-driven model. First, multi-type sensors (vibration, 

temperature, current) are deployed to collect real-time equipment status data, which are 

ingested into the Spark Structured Streaming engine via Kafka. Data cleaning, feature 

extraction, and condition normalization are performed within dual sliding windows (a 30-

second fast window and a 10-minute slow window) to eliminate distribution shifts caused by 

different herb batches and operation modes. Second, a physical-data hybrid-driven prediction 

model is constructed. The first stage adopts statistical process control and physical thresholds 

for immediate alarming of abrupt faults. The second stage uses an optimized Long 

ShortTerm Memory network for temporal prediction of health indicators and identifies 

gradual degradation trends through residual analysis. After collaborative decision-making of 

the two stages, the framework outputs a health score and actionable maintenance 

recommendations (including maintenance windows and inspection items), and forms an 

incremental model update closed loop based on maintenance feedback. Experimental results 

show that in real sorting scenarios, the proposed framework achieves an average leading 

prediction time of 15 minutes for typical faults such as “bearing overheating”, a 

comprehensive F1 score of 93.8%, which is significantly superior to traditional models such 

as ARIMA (81.2%) and SVM (84.5%), and a false alarm rate controlled within 4.2%. This 

system provides a complete solution for TCM smart manufacturing, covering real time 

monitoring, intelligent prediction, and adaptive maintenance, effectively reducing the risk of 

unplanned downtime and operation costs. 
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RA4263 

10:30-10:45 

Behavioral Modeling and Explainable Detection of UDS Diagnostic Misuse 

Author (s): Rehana Yasmin 

Presenter: Rehana Yasmin, King Abdullah University of Science and Technology, Saudi 

Arabia 

 

Abstract: Unified Diagnostic Services (UDS) provide critical functions for vehicle 

diagnostics and maintenance, but they also introduce security risks when diagnostic services 

are misused. Existing automotive intrusion detection research mainly focuses on CAN 

message-level attacks and gives limited attention to diagnostic protocol behavior. This paper 

proposes a protocol-aware behavioral modeling approach for the explainable detection of 

UDS misuse. A dataset containing 2,000 diagnostic sessions was generated to represent 

normal diagnostic operations and multiple UDS attack scenarios. The proposed feature set 

captures authentication behavior, protocol transitions, service dependencies, timing 

characteristics, and behavioral uncertainty. Random Forest and XGBoost classifiers were 

trained using the extracted session-level features. Experimental results achieved 99.75% 

accuracy with Random Forest and 99.50% accuracy with XGBoost. SHAP analysis was used 

to explain detection decisions and identify the behavioral characteristics associated with 

malicious activity. The results show that protocol-aware behavioral features provide effective 

and interpretable detection of UDS diagnostic misuse. 

RA1026 

10:45-11:00 

Optimization-Driven Differential Privacy Mechanism for Big-Data Security 

Author (s): Haiqing Zhang, Wenxuan Hou,Y aoyao Chen, Huiyuan Li, Yuting Zhou 

Presenter: Haiqing Zhang, Chengdu Jincheng College, China 

 

Abstract: Traditional differential privacy (DP) mechanisms face practical limitations in big-

data scenarios, including suboptimal privacy-budget allocation, an unfavorable privacy–

utility trade-off, and low efficiency when processing high-dimensional data. This paper 

proposes an improved DP optimization mechanism. First, we design a hierarchical dynamic 

privacy-budget allocation model coupled with feature-importance stratification, enabling 

fine-grained budget adaptation across data dimensions. Second, we introduce an adaptive 

noise-shaping strategy that optimizes the noise distribution with a gradient-driven procedure, 

reducing perturbations on high-value features while preserving rigorous ε-differential 

privacy. Experiments on representative healthcare and financial risk-control datasets, with 

privacy-leakage risk and data-utility assessment implemented in MATLAB, demonstrate that 

the proposed mechanism improves data utility by 24.7% over a classical Laplace DP 

baseline, achieves a 31.2% gain in high-dimensional processing efficiency, and satisfies the 

strict definition of ε-differential privacy. 

RA4294 

11:00-11:15 

A MITRE ATT&CK-Aligned Taxonomy for Machine Learning-Based Detection of 

Malicious Non- Executable Files 

Author (s): Waleed Omar Paracha, Omar Al Jarrah 

Presenter: Waleed Omar Paracha, Arab Open University, Kuwait 

 

Abstract: Document file formats such as Portable Document Format (PDF) and Microsoft 

Office Open XML remain among the most widely abused initial-access vectors, owing to 

their structural complexity and the implicit trust placed in them by end users. This paper 

presents a taxonomy and detection-engineering framework for malicious non-executable 

files, deliberately scoped beyond document files specifically, in step with attacker behavior 

that has shifted toward disk images, polyglot files, and smuggled web content sharing the 

same user-execution trust assumption. The framework spans four contributions: (1) detection 

techniques ranging from classical machine learning through deep learning and adversarial 

machine learning, including a 99.93%-accuracy graph neural network classifier; (2) a 

mapping against the MITRE ATT&CK Enterprise matrix, exposing concentrated coverage in 

the Execution tactic and a gap in Command and Control; (3) a complementary mapping 

against the NIST Cybersecurity Framework, showing detection techniques concentrate 
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almost entirely on the Detect function while Protect, Respond, and Recover remain 

comparatively unaddressed; and (4) coverage of four adjacent non-executable carriers  

ISO/LNK disk images, polyglot files, and HTML/SVG smuggling. We further outline a 

proposed methodology for AI-assisted generation of adversarial training samples using 

extracted features rather than weaponized files, addressing a key ethical constraint in this 

research area. The result is a current, broad-scope detection taxonomy directly usable as a 

detection-engineering reference. Keywords: malicious document detection, non-executable 

file malware, MITRE ATT&CK, NIST Cybersecurity Framework, machine learning, deep 

learning, adversarial machine learning, PDF malware, Office macro malware, detection 

taxonomy 

R01 

11:15-11:30 

Optimized Anomaly Detection for Cybersecurity Data Mining via Dimensionality Reduction 

and Ensemble Learning 

Author (s): Haiqing Zhang,Zihao Yang, Simeng Dan, Zuyue Yang, Yukun Pan, Siqi Dong 

Presenter: Haiqing Zhang, Chengdu Jincheng College, China 

 

Abstract: Traditional anomaly detection in cybersecurity often suffers from high false-alarm 

rates and limited real-time capability when facing high-dimensional and heterogeneous 

traffic features. This paper proposes an optimization method that couples an improved 

locally linear embedding (LLE) dimensionality reduction stage with a multi-model ensemble 

detector. The ensemble integrates Isolation Forest, a robust deep autoencoder, and gradient-

boosted decision trees through an adaptive weighted voting scheme. Experiments on KDD 

Cup 99 and NSL-KDD show that the proposed method improves detection accuracy by 

12.8% over a vanilla Isolation Forest baseline, reduces false positive rate by 9.3%, and 

increases processing efficiency by 41.2%, enabling practical deployment for large-scale, 

streaming intrusion detection. 

RA3240 

11:30-11:45 

Interpretable Conflict-Aware Coordination of Heterogeneous Decision Agents under a 

Global Reference: A Credit-Scoring Study 

Author (s): Gordey S. Smirnov, Vadim S. Tynchenko, Vitaly A. Krasikov 

Presenter: Gordey S. Smirnov, Siberian Federal University, Russia 

 

Abstract: Distributed AI systems increasingly combine several heterogeneous decision 

modules whose local recommendations must be reconciled into a single decision. In high-

stakes domains such as credit scoring, this reconciliation must be not only accurate but also 

structurally valid, robust, and interpretable. We formalize the reconciliation of already-

formed local decisions as a deterministic three-stage coordination operator Phi = Phi_sel o 

Phi_res o Phi_eval that treats inter-agent conflict as a first-class, explicitly measured 

quantity. Its core is a residual coordination cost C_res = D_res + G_regret that separates 

inter-agent disagreement (D_res, reference-invariant for supported candidates) from 

deviation regret with respect to a global reference profile (G_regret). We prove that Phi 

always returns a structurally admissible decision - independently of the data, the random 

seed, or the number of agents - and give conditional regret and marginal-stability guarantees. 

On the Statlog German Credit data, Phi attains the best F1 (0.729) at the lowest false-

negative rate (0.121) among coordination baselines - 2.5-3x lower than majority voting - 

while keeping its coordination cost within 1.2% of an oracle, and it is structurally immune to 

manipulation of self-reported trust fields. We also identify the datasets on which Phi does 

and does not reduce expected cost. An interpretable decision trace is produced as an intrinsic 

by-product, and every reported number is reproduced end-to-end in a pinned environment. 
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Online Session 2: Global Frontiers in AI Visual Detection and Industrial Image 

Analysis Innovation 
➢ Session Chair: Xi He, the University of Texas at Dallas, USA 
➢ Time: Time: 09:30-11:45, August 16, 2026 

➢ Room B: Zoom ID: 827 6961 1562 | Password: 081416 

➢ Papers: RA4357, RA4292, RA3187, RA4265, RA3213, RA3220, RA3210, RA3151, RA3192 

RA4357 

09:30-09:45 

Autonomous Driving Night High-Beam Lamp Detection Base on Abundant Datasets and 

Improved YOLOv12 

Author (s): Xiaohan Liu, Lunman Deng, Xiong Yang, Jiancheng Chen, Ziqi Chen, Huaying 

Du 

Presenter: Liu Xiaohan, Huizhou University, China 

 

Abstract: Abstract-Glare generated by high-beam lamps at night greatly reduces the detection 

success rate of vehicle-mounted sensors for high-beam lamps, making vehicles fail to timely 

detect obstacles or pedestrians obscured by glare from high beams. Existing first-person 

perspective datasets for nighttime high-beam lamp detection are limited and mostly consist 

of static photos, which cannot simulate dynamically moving high-beam lamps in real road 

scenarios. In addition, current YOLOv12 models applied to nighttime high-beam lamp 

detection frequently suffer from missing annotations or incorrect labeling, leading to 

insufficient detection accuracy. This paper constructs abundant dynamic night high-beam 

lamp samples via motion blur kernel data enhancement, and embeds the Coordinate 

Attention module into YOLOv12 to retain spatial location information and suppress 

background noise. Comparative experiments show that the overall mAP@0.5 of the 

improved model is increased by 2.7 percentage points, among which the AP of high-beam 

lamps rises by 4.4 percentage points; the missed detection quantity of high-beam targets is 

significantly reduced, and the model maintains stable detection performance under complex 

interference such as motion blur, wet road reflection and rain-fog environment, with 

lightweight calculation overhead meeting the real-time deployment requirements of vehicle-

mounted edge devices. 

RA4292 

09:45-10:00 

FCDR-YOLOv8n: Flashover Center-Guided Cross-Scale Detail Refinement for Insulator 

Defect Detection 

Author (s): Kaixuan Wang, Chunhui Song, Siyuan Yao 

Presenter: Kaixuan Wang, Hainan Normal University, China 

 

Abstract: Flashover defect detection in aerial insulator inspection is a small-object detection 

problem in which the target occupies only a limited number of pixels and is easily confused 

with complex transmission-line backgrounds.  Standard YOLO detectors can detect the 

insulator body reliably, but their deeper detection layers often lose the fine spatial details 

needed for flashover localization.  This paper proposes FCDR-YOLOv8n, a flashover center-

guided cross-scale detail refinement detector built on YOLOv8n.  The proposed detector 

introduces a P2 high resolution detection branch to preserve shallow details, a feature 

refinement attention module before the P3 detection branch, a cross-scale detail fusion 

module that uses refined P3 semantic cues to enhance P2 detail features, and a training-only 

flashover center auxiliary head.  The final auxiliary design uses only center heatmap 

supervision to avoid the gradient conflict caused by the offset branch.  Experiments on an 

insulator defect dataset with 3000 images show that FCDR-YOLOv8n improves flashover 

recall from 0.669 to 0.765 and flashover mAP50 from 0.769 to 0.834 over YOLOv8n, while 

keeping a compact 2.820M parameter model. 

RA3187 

10:00-10:15 

Noise-Level Adaptive Transformer for Robust Image Denoising 

Author (s): Huaizhi Yang, Minmin Zheng, Lingjun Liu 

Presenter: Huaizhi Yang, Huizhou University, China  
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Abstract: Image denoising is a fundamental computer vision task. Existing Transformer-

based methods like Restormer perform blind denoising without explicit noise intensity 

information, leading to suboptimal restoration under varying noise levels. This paper 

proposes a noise-level adaptive Transformer built on Restormer. We encode noise standard 

deviation σ via a lightweight MLP and inject noise information into self-attention and feed-

forward layers of each Transformer block using FiLM modulation. Our model only adds 

15% parameters yet achieves consistent PSNR gains on Kodak24 across all noise levels, with 

a maximum improvement of +1.55 dB at σ=75. We further build an efficient training 

framework with automatic mixed precision and GPU-native loss functions for consumer 

GPUs. Comprehensive experiments and ablation studies verify the effectiveness of our 

noise-aware modulation design. 

RA4265 

10:15-10:30 

ParkSO-YOLO: A Hierarchical Attention Framework for Distortion-Aware Oriented Object 

Perception in Fisheye Surround-View Images for Autonomous Parking 

Author (s): Liequan Liang, Jiaqi Zheng, Xiang Li, Fang Chen, Wenlong Lv, Xuan Zhou 

Presenter: Jiaqi Zheng, Guangdong University of Finance and Economics, China 

 

Abstract: Fisheye surround-view perception is crucial for autonomous parking systems but 

remains challenging due to radial distortion, illumination variations, and the presence of 

small and arbitrarily oriented objects. Existing detectors often suffer from inaccurate 

localization and reduced robustness under such conditions. To address these issues, this 

paper proposes ParkSO-YOLO, a hierarchical attention-based framework for distortion-

aware oriented object detection in fisheye surround view images. The proposed framework 

enhances distortionaware visual representation through adaptive feature aggregation, 

hierarchical refinement of small and anisotropic targets, and efficient global context 

modeling. Furthermore, a fisheye surround-view parking dataset named ParkSO is 

constructed, containing 17,724 images with oriented bounding-box annotations across eight 

categories. Experimental results show that ParkSOYOLO achieves 91.48% mAP@0.5 and 

73.71% mAP@0.5:0.95, outperforming the YOLOv11 OBB baseline by 1.83% and 3.40%, 

respectively, while maintaining a real-time inference speed of 152 FPS. These results 

demonstrate the effectiveness of the proposed framework for AI-driven distortion-aware 

visual perception and real-time image understanding in autonomous parking scenarios. 

RA3213 

10:30-10:45 

C2f-MC-RTDETR: Improving RT-DETR for PCB Defect Detection via Dual-Path Backbone 

and Dual-Scale Encoder 

Author (s): Junyuan Yan, Shasha Xing, Guanyu Lu, Yifan Zhang, Xiaohuan Zhang 

Presenter: Xiaohuan Zhang, HuiZhou University, China 

 

Abstract: Printed circuit board (PCB) manufacturing quality directly affects product 

reliability. Deep-learning-based automated optical inspection has become the standard 

approach to PCB quality assurance, yet RT-DETR, the first real-time end-to-end DETR-

family detector, carries two limitations relevant to micro-defect inspection. Its HGNetV2 

backbone dilutes fine-grained spatial detail through serial down-sampling, and the restriction 

of attention-based intra-scale feature interaction (AIFI) to the coarsest feature map (P5) 

deprives intermediate-resolution features of global context. We propose C2f-MC-

RTDETR, in which each architectural change is directly motivated by a diagnosed RT-DETR 

failure mode for this task: C2fNet's C3k2 dual-path blocks supply identity shortcuts that 

recover gradient pathways attenuated by HGNetV2's serial downsampling, while SPPF 

suppresses the periodic PCB background textures that mask defect signals; and AIFI is 

extended from P5 to both P4 and P5 to deliver global self-attention at the resolution scale 

where open- and short-circuit defects produce their strongest and most discriminative 

activations. On the PKU-Market PCB dataset (3,326 images, six defect classes), C2f-MC-

RTDETR reaches 92.7% mAP@50 and 47.4% mAP@50:95, gains of 2.2 and 3.5 pp over the 

RT-DETR baseline, at essentially unchanged inference speed of 17.4 FPS. A controlled 

ablation isolates each modification; their mAP@50 contributions prove near-additive. 
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RA3220 

10:45-11:00 

UAV Detection Based on Fast-Contrast-Detector 

Author (s): Peishi Liu, Rui Zhu, Laixian Zhang, Xiaoyun Tong, Mengci Li, Yang Zhao 

Presenter: Peishi Liu, Space Engineering University, China 

 

Abstract: To address the low accuracy of single-stage detectors when detecting small UAV 

targets in complex backgrounds, a novel single-stage detection algorithm, Fast-Contrast-

Detector (FCD), is proposed. First, a novel Differential Attention (DfA) mechanism is 

proposed to enhance the detection capability for small targets in complex backgrounds. 

Second, a Contrast-Aware Detection Head (C-AD Head) is designed, which employs center-

surround feature response difference computation and depthwise separable convolution, 

significantly reducing the number of parameters while improving feature representation. 

Finally, the EfficiCIoU loss function is adopted during training, achieving an efficient 

balance of gradients in bounding box regression. The parameter count of the fast detection 

head is approximately 5.88M, and a single inference on GPU takes only 7 to 8 milliseconds. 

Experimental results on the DUT ANTI-UAV dataset and the ANTI-UAV 410 dataset show 

that the proposed architecture achieves an average FPS of 76.8, while recall is improved by 

19.94% and 9.28%, respectively, compared with the YOLOv8s model; mAP@0.5 reaches 

0.8735 and mAP@0.5:0.95 reaches 0.5906, representing improvements of 3.67% and 1.98% 

over the YOLOv8s model, respectively. 

RA3210 

11:00-11:15 

SuperSimpleNet-S for Long-Range Structure-Aware and Boundary-Constrained Supervised 

Industrial Surface Defect Detection 

Author (s): Jing Chen, Yuyun Zhuang, Zhaoxi Lin, Zihong Huang, Xiaohuan Zhang 

Presenter: Xiaohuan Zhang, HuiZhou University, China 

 

Abstract: In industrial surface defect detection, accurate localisation is still difficult for 

defects such as scratches, weak anomalies, and defects with unclear boundaries. During our 

experiments, we found that existing methods tend to produce fragmented responses for 

continuous defects and often fail to describe defect contours precisely. Based on these 

observations, SuperSimpleNet-S is developed from the SuperSimpleNet framework by 

introducing long-range structural perception and boundary-aware optimisation. The former is 

used to strengthen structural representation, while the latter helps improve contour 

consistency during training. Experiments conducted on the KSDD2 dataset show that 

SuperSimpleNet-S achieves 97.8% AP_det and 86.5% AP_loc. The results suggest that the 

proposed design improves pixel-level localisation without reducing imagelevel detection 

capability. 

RA3151 

11:15-11:30 

Cross-branch Enhanced Attention Method for Fine-grained Detection of Sick Chickens 

Author (s): XingJian Tian, ZiXiang Fei, MinRui Fei 

Presenter: XingJian Tian, Shanghai University, China 

 

Abstract: The automatic identification of diseased poultry is a key prerequisite for automated 

and sustainable poultry production. Faced with weak symptom patterns and chaotic livestock 

scenes, we propose a fine-grained detector based on YOLOv11n. First, a Cross-branch 

Enhanced Multi-scale Attention module (CEMA) is designed, which introduces cross-branch 

interactive convolution and residual connections on the basis of EMA, boosting the 

backbone’s discriminative power over specific local patterns. Second, the Inner-IoU loss 

function is adopted to optimize the bounding box regression process, biasing the regressor 

toward tighter center aligned bounding boxes. Public poultry benchmarks typically annotate 

the entire bird, yet lesionlevel diagnosis demands pixel-accurate local bounding boxes. We 

therefore re-annotate web-collected husbandry imagery into a dedicated fine-grained dataset 

based on publicly available online images and adopts the YOLO format for fine-grained 

annotation of symptomatic regions. Experimental results on the self-built sick chicken 

dataset demonstrate that the proposed method improves mAP50 by 1.76% and mAP50-95 by 

3.18% compared to the baseline YOLOv11n with no extra training overhead, yielding 
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83.52% recall and a markedly lower false-negative rate. Ablation experiments verify the 

effectiveness of each improved module, and the combined solution achieves the optimal 

balance between detection accuracy and training efficiency. 

RA3192 

11:30-11:45 

CornAES: Attention-Enhanced Lightweight Network for Cornfield Weed Detection 

Author (s): Guanyu Lu, Yuyun Zhuang, Shasha Xing, Chongjing Liu, Xiaohuan Zhang 

Presenter: Xiaohuan Zhang, HuiZhou University, China 

 

Abstract: Weeds during the maize seedling stage compete with crops for light, water, 

nutrients, and growing space, affecting the normal growth of maize and increasing field 

management costs.  Accurate weed detection is therefore a key prerequisite for intelligent 

weeding and variable-rate herbicide application.  Traditional machine vision methods rely on 

handcrafted feature design and have limited robustness in complex field environments.  

Although existing deep learning-based detection models have strong feature extraction 

capabilities, they are still prone to missed detections and false detections in scenarios 

involving weak textures, occlusion, and high visual similarity between crops and weeds. To 

address these problems, this paper proposes CornAES, a lightweight maize field weed 

detection model based on YOLOv12. The proposed model introduces an EMA attention 

mechanism to enhance feature representation in key weed regions, adopts an ADown 

downsampling module to reduce the loss of finegrained information during feature 

transmission, and integrates an SPPF module to improve contextual perception for weed 

targets at different scales. Experimental results show that CornAES achieves favorable 

detection accuracy and recall capability in complex maize field scenarios while maintaining 

a low number of parameters and computational complexity.  Therefore, it can provide an 

effective and accurate detection solution for intelligent field weeding and precision herbicide 

application. 



 

56 
 

Online Session 3: Image Analysis and Smart Healthcare 
➢ Session Chair: Kehui Song, Tiangong University, China 
➢ Time: Time: 09:30-11:45, August 16, 2026 

➢ Room C: Zoom ID: 851 9571 1039 | Password: 081416  

➢ Papers: RA4349, RA4345, RA4348, RA4282, RA2095, RA3209, RA2100, RA3221, RA4287 

RA4349 

09:30-09:45 

A Systematic Benchmark of Deep Learning Architectures for CT Image Classification 

Across Multiple Tasks 

Author (s): Shuoshi Zhu, Yimeng Zhao, Liang Bai, Jiani Zou, Yisheng Ruan, Zeming Wang, 

Dianqi Liu, Tianyuan Yu 

Presenter: Shuoshi Zhu, National University of Defense Technology, China 

 

Abstract: The rapid evolution of deep learning, particularly with the advent of Vision 

Transformers (ViTs) and State Space Models (Mamba), has shown considerable potential in 

natural im age processing. However, deploying these advanced architectures in real-world 

clinical Computed Tomography (CT) systems is constrained by data scarcity and 

computational requirements. To address this gap, we conduct a systematic empirical study 

across three CT imaging tasks: brain stroke classification, lung nodule malignancy 

classification, and SARS-CoV-2/COVID-19 CT classification. By shifting model evaluation 

from a single performance benchmark to a deployment-oriented perspective, we analyze the 

capabilities of CNNs, ViTs, and Mamba-based models. Our experiments show that blind 

adoption of recent parameter heavy architectures in data-starved medical environments can 

lead to unstable or degraded performance. We quantify the dependencies of these models on 

ImageNet pre-training and data augmentation, and provide practical selection guidelines for 

resource-constrained clinical computer-aided diagnosis (CAD) systems. 

RA4345 

09:45-10:00 

Revisiting Plug-and-Play Modules for Polyp Segmentation via a Multi-Seed Reproducibility 

Study 

Author (s): Jianhui Xiong, Xinyu Huang, Wenxiong Weng, Zhonghua Zheng 

Presenter: Jianhui Xiong, Concord University College Fujian Normal University, China 

 

Abstract: Plug-and-play modules based on frequency or boundary priors, feature fusion, and 

attention are often reported to improve segmentation accuracy, although such gains are 

commonly based on a single training run. We conduct a controlled three-seed evaluation of 

three selected modules for colonoscopic polyp segmentation under the standard five-dataset 

PraNet protocol. PFG, SMMM, and MSAM are evaluated on a U-Net trained from scratch, 

while only PFG is additionally evaluated on a pretrained Vision-Mamba U-Net. All 

configurations use the same three random seeds and are reported as mean ± standard 

deviation at 352 × 352 resolution; PFG is also evaluated at native mask resolution and under 

additional training regimes. On the pretrained VM-UNet, the observed mean difference for 

PFG is small relative to seed-to-seed variability and changes direction across datasets. On the 

scratch U-Net, none of the three modules improves mean mDice under the specified insertion 

positions and common training protocol. These results apply to the evaluated module–

backbone–insertion combinations and should not be interpreted as evidence about plug-and-

play modules in general. 

RA4348 

10:00-10:15 

Cross-Modal Knowledge Distillation with Dual-Branch Feature Fusion for Myocardial 

Perfusion Defect Detection from CCTA 

Author (s): Shuoshi Zhu, Yimeng Zhao, Yisheng Ruan, Liang Bai, Jiani Zou, Jiangming Zhu, 

Dianqi Liu, Tianyuan Yu 

Presenter: Shuoshi Zhu, National University of Defense Technology, China 

 

Abstract: Coronary computed tomography angiography (CCTA) is routinely used for 

anatomical assessment of coronary artery disease, but inferring myocardial perfusion defects 

from CCTA remains difficult because perfusion is a functional signal, paired CCTA and 
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cardiac magnetic resonance (CMR) data are scarce and imbalanced, and the two modalities 

exhibit substantial domain shift. This study investigates CMR-informed CCTA-only 

perfusion defect detection under a privileged information setting, where CMR is available 

during training but must be removed at deployment. Dual-Branch Cross-Modal Knowledge 

Distillation (DBC-KD) is proposed as a framework with modality-specific dual-path 

encoders for CCTA and CMR. Each encoder combines a multi-scale 3D volumetric branch 

with a frozen ImageNet-pretrained 2D slice-level branch, allowing the model to capture 

cardiac spatial context while exploiting pretrained visual priors in the small-data regime. To 

transfer functional information across modalities, DBC-KD couples the encoders through a 

shared classifier and a multi-level distillation objective consisting of symmetric logit 

distillation, compact feature alignment, intermediate encoder-stage distillation, and 

contrastive embedding alignment. At inference, the CMR encoder and all distillation heads 

are discarded, yielding a deployable CCTA-only model. Experiments on 99 paired CCTA–

CMR cases with 3-fold stratified cross-validation show that DBC-KD achieves the best 

overall performance among seven evaluated methods, with an AUC of 0.837, sensitivity of 

0.944, and NPV of 0.988. 

RA4282 

10:15-10:30 

Medical-Prior Attention-Fusion Swin Network for Four-Class Brain MRI Classification 

Author (s): Chao Liu, Boxi Chen, Cankun Hou, Tingwen Luo, Jianming Zeng, Zhou Fu, 

Feng Chen, Mingshi Liang 

Presenter: Chao Liu, Xiamen Medical College, China 

 

Abstract: Automatic classification of brain magnetic resonance imaging (MRI) can provide 

useful support for computer-aided image analysis. However, distinguishing glioma from 

meningioma remains challenging because these categories may exhibit similar local textures, 

boundary appearances, and intensity distributions in two-dimensional MRI images. This 

paper proposes a Medical-Prior Attention-Fusion Swin network (MPAF-Swin) for four-class 

brain MRI classification, including glioma, meningioma, no tumor, and pituitary tumor. The 

model employs Swin-Tiny and Swin-Base as complementary feature extraction branches. 

Their token features are projected into a shared embedding space, refined by a shared spatial 

attention module, and combined through sample-adaptive branch fusion. To reduce the 

dominant glioma--meningioma confusion, a task-specific optimization strategy integrates 

class-weighted label-smoothed cross-entropy, pairwise margin regularization, supervised 

contrastive learning, pair focal loss, exponential moving average, and hard-example re-

sampling. MPAF-Swin achieves accuracies of 99.77\% on a public validation set containing 

1,311 images and 97.75\% on a held-out private test set containing 800 images. It 

outperforms the evaluated AlexNet, ResNet18, ResNet50, and CNN-Transformer baselines 

on both datasets and reduces the dominant glioma--meningioma classification errors. These 

results demonstrate the potential of combining complementary hierarchical Transformer 

representations with confusion-aware optimization for brain MRI image classification. 

RA2095 

10:30-10:45 

Adversarial Robustness of Medical Image-Text Fusion for Chest X-ray Classification under 

Joint Attacks 

Author (s): Houxuan Zhang, Linshan Guo, Zhiqiang Gao, Meng Xu, Kuan Huang, Belal 

Abuhaija 

Presenter: Houxuan Zhang, Wenzhou-Kean University, China 

 

Abstract: Multimodal medical AI combines imaging and clinical text, but its robustness 

under adversarial perturbations remains insufficiently understood. This paper studies 

adversarial robustness in binary chest X-ray abnormality classification using paired 

frontal/lateral radiographs and report-derived text. We compare image-only and text-only 

baselines with three late-fusion multimodal models using equal, globally weighted, and 

sample dependent dynamic fusion. The models are tested under clean inputs, image 

FGSM/PGD attacks, token-level text perturbations, and joint image-text attacks. We also 

train defended variants with adversarial augmentation. On a cleaned Indiana chest Xray 
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dataset, the image-only model is highly vulnerable to image attacks, while multimodal 

models maintain higher F1 scores under the evaluated single-modality attacks. Joint attacks 

are more difficult, but adversarial training improves multimodal robustness; for example, 

MM-equal improves from 0.8117 to 0.9618 F1 under joint PGD. These results suggest that, 

under the evaluated setting, robust medical image-text fusion benefits from attack-aware 

fusion design and explicit adversarial defense. 

RA3209 

10:45-11:00 

BRM-Voxel2Mesh: Explicit Boundary-Prior Refinement for Pulmonary Nodule Mesh 

Reconstruction and Specificity-Oriented Malignancy Classification 

Author (s): Shasha Xing, Jie Zheng, Guanyu Lu, Xiaohuan Zhang 

Presenter: Xiaohuan Zhang, HuiZhou University, China 

 

Abstract: Pulmonary nodule malignancy assessment depends critically on boundary 

morphology, yet explicit boundary-aware refinement in mesh-based frameworks has received 

limited attention. We propose BRM-Voxel2Mesh, which augments a Voxel2Mesh backbone 

with a Boundary Refinement Module (BRM), a lightweight plug-in inserted at the final 

decoder layer that combines explicit boundary edge prediction, feature-edge fusion, and edge 

supervision derived automatically from voxel annotations. We evaluate BRM-Voxel2Mesh 

on two pulmonary nodule datasets with pathological malignancy confirmation: the internal 

LIDC-PM dataset and the external LUNGx dataset. On the external LUNGx dataset, BRM-

Voxel2Mesh substantially improved mesh reconstruction quality across all three structure 

classes compared to a Voxel2Mesh baseline; on the internal LIDC-PM dataset, 

reconstruction remained comparable. Classification demonstrated a specificity-oriented 

profile achieving the highest specificity among compared methods with competitive F1 

scores at a moderate cost to sensitivity, a trade-off consistent with reducing false-positive 

findings in clinical malignancy assessment. 

RA2100 

11:00-11:15 

RadTRACE: Diagnosing Evidence-Chain Bottlenecks in Medical Vision-Language Models 

under Image-Text Hybrid Attacks 

Author (s): Shuaiwu Dong, Zhiqiang Gao, Kuan Huang, Yue Zhao, Belal Abuhaija, Meng Xu 

Presenter: Shuaiwu Dong, Wenzhou-Kean University, China 

 

Abstract: Medical vision-language models (VLMs) are increasingly deployed for radiology 

visual question answering (VQA), yet their safety under coordinated image-text 

manipulation remains poorly understood. We present RadTRACE, a diagnostic framework 

that audits radiology-specific clinical steering, probes whether a backbone can produce 

parseable image-grounded evidence, and traces which inference path leads to correction, 

refusal, or fallback. A central question is whether Stage 2 evidence-chain collapse is caused 

by format non-compliance rather than medical-reasoning failure. On Qwen3.5-9B with 

VQA-RAD (n = 200 paired), we compare prompt-only JSON (0% schema-valid, 28.0% 

Stage 2 fallback, 33.5% image ASR) against grammar-constrained schema decoding (49.3% 

schemavalid, 0.8% fallback, 14.5% image ASR). The 27.2-percentagepoint fallback 

reduction directly attributes the evidence-chain bottleneck to format compliance. However, 

schema-constrained decoding raises clean refusal to 84.5% and drops clean BA to 1.0%, 

revealing an over-rejection cost. A grounding negative control shows similar evidence-valid 

rates across original, mismatched, and masked images (49.1%, 47.8%, 50.1%), indicating 

that schema-valid evidence is not reliably image-grounded. RadTRACE’s value is 

diagnostic: it makes the format-compliance bottleneck and the grounding gap measurable. 

RA3221 

11:15-11:30 

H-vmunet for Medical Image Segmentation with Dynamic Dual-Branch Edge Enhancement 

Attention and Degradation-Aware Data Augmentation 

Author (s): Deqian Kong, Yuhao Luo, Hao Tan, Le Li, Xintao Yang, Xiaohuan Zhang 

Presenter: Xiaohuan Zhang, HuiZhou University, China 

 

Abstract: Medical Image Segmentation is a typical technology for the Diagnosis and 
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Treatment of Diseases. The state-space-model-based H-vmunet combines global modeling 

capability with a lightweight architecture. As the order of the H-SS2D module increases, the 

stacked SS2D units gradually lose edge information, thereby failing to meet the 

segmentation accuracy requirements for fine-grained boundaries. Imaging degradation in 

clinical scenarios also limits the generalization ability of the model. Due to the problems 

mentioned above, this paper puts forward a two-stage collaborative edge augmentation 

framework, and its two linked parts are Boundary-Aware Feature Enhancement (BAFE) and 

Boundary-Gated Feature Refinement (BGFR). To reduce the edge loss caused by a large 

number of SS2D stacking, BAFE is added at the beginning of the high-order encoder. BGFR 

is used at the output of the decoder to refine boundaries based on structural priors. The two 

modules are used together to reduce the loss of edge information in the whole pipeline, and 

at the same time, a dataset-adaptive degradation-aware data augmentation method is 

employed to enhance robustness. According to the experiments on the two public datasets 

CVC-ClinicDB and Spleen, our method has a DSC of 91.82% and 97.57%, respectively, and 

is higher than the original H-vmunet; it has also improved boundary accuracy. 

RA4287 

11:30-11:45 

Modality Collaboration and Adaptive Fusion for Small-Sample Multimodal MRI 

Segmentation of Prostate Tumor Lesions 

Author (s): Xiaoxiao Wei, Nan Wang, Yingyu Zhang, Binhui Tang, Yuchun Li 

Presenter: Xiaoxiao Wei, Hainan Normal University, China 

 

Abstract: This study presents a systematic investigation of small-sample multimodal 

magnetic resonance imaging (MRI) segmentation for prostate tumor lesions, with a focus on 

modality contribution, fusion stability, and robustness to missing modalities. While 

multimodal MRI provides complementary anatomical and functional information, we 

observe that modality contributions are inherently asymmetric in prostate tumor 

segmentation. In particular, diffusion-related modalities, including apparent diffusion 

coefficient (ADC) maps and diffusion-weighted imaging (DWI), play a dominant role, while 

T2-weighted imaging (T2WI) serves as auxiliary anatomical context. To better exploit this 

property, we develop a unified segmentation framework and study both generic fusion 

strategies and a diffusion-guided hierarchical design. Specifically, we evaluate two 

representative modality-gated fusion methods, namely Global Gate and Spatial Gate. 

Furthermore, we propose a diffusion-guided hierarchical gating mechanism (DGHG), which 

explicitly models the dominant role of diffusion modalities and adaptively incorporates 

anatomical information through global and spatial modulation. In addition, a Modality 

Dropout strategy is employed to assess robustness under incomplete modality conditions. 

Experimental results show that prostate tumor segmentation is highly sensitive to modality 

selection and fusion design under limited-data conditions. Diffusion-related modalities 

consistently dominate lesion identification, while generic fusion strategies do not 

consistently provide stable gains over the simple concatenation baseline. The proposed 

diffusion-guided design achieves improved performance under the evaluated setting and 

shows additional gains when combined with Modality Dropout under modality perturbation 

conditions. However, small-sample prostate tumor segmentation remains challenging due to 

sparse lesions and heterogeneous imaging appearances. 
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Online Session 4: Machine Learning, Privacy Computing and Federated 

Learning 
➢ Session Chair: Zhongqiang Luo, Sichuan University of Science & Engineering, China 
➢ Time: 09:30-11:45, August 16, 2026 

➢ Room D: Zoom ID: 860 8150 8935 | Password: 081416 

➢ Papers: RA4291, RA4355, RA4318, RA3178, RA2101, RA2060, RA4315, RA1045, RA3181 

RA4291 

09:30-09:45 

Balancing Privacy, Utility, and Safety in LLM Alignment through Preference Optimization 

Author (s): Dishu Yang, Jingjing (May) Liu, Jize Li 

Presenter: Dishu Yang, Northeastern University, China 

 

Abstract: Preference optimization is widely used to align large language models with human 

preferences, but preference-data composition may also influence privacy-relevant 

memorization. We examine whether adding synthetic privacy-preference pairs to Direct 

Preference Optimization (DPO) is associated with lower canary-based memorization signals 

without modifying the objective or introducing a formal privacy mechanism. We propose 

Privacy-Pressure Preference Mixing (P3M), a data-composition protocol that varies the 

amount of privacy-preference data while keeping helpfulness and harmlessness preference 

data fixed. We evaluate a non-privacy Baseline and privacy-mixing ratios of 0.5, 1.0, and 2.0 

using Gemma 3 270M-IT across five random seeds and validate the same four conditions 

using 4-bit-quantized Gemma 2 2B-IT across three seeds. Overall, under the tested 

conditions, privacy-preference mixing is associated with lower mean canary suffix log-

likelihood proxy values across both model settings and lower aggregate membership-

inference attack performance relative to the Baseline in the mixed-source 2B evaluation. 

Specifically, across the privacy-aware 2B configurations, the mean area under the receiver 

operating characteristic curve (AUROC) ranges from 0.596 to 0.629, and the mean area 

under the precision-recall curve (AUPRC) ranges from 0.541 to 0.575, compared with 0.804 

and 0.790, respectively, for the Baseline. However, the reduction in membership 

distinguishability does not hold uniformly across data sources. Moreover, the relationship 

between the privacy ratio and harmlessness preference accuracy varies by model setting, 

whereas helpfulness preference accuracy remains broadly stable. These findings suggest that 

P3M should be viewed as a lightweight empirical protocol for examining privacy-utility-

safety trade-offs rather than as a formal privacy guarantee or a defense against extraction 

attacks. 

RA4355 

09:45-10:00 

Proteus: A Mainstream CNN Model Adaptation Framework for Fully Homomorphic 

Encryption 

Author (s): Hang Shao, Songyang Wu, Zhiguo Ding, Yingna Li 

Presenter: Hang Shao, The Third Research Institute of Ministry of Public Security, China 

 

Abstract: Fully Homomorphic Encryption (FHE) enables cloud-based neural network 

inference without decryption, thereby providing rigorous data privacy guarantees. However, 

due to FHE's lack of native support for non-linear operators, directly migrating mainstream 

CNNs to FHE environments poses significant challenges; existing approaches typically rely 

on highly customized FHE-friendly architectures that are difficult to adapt to standard off-

the-shelf models. To address this gap, we propose Proteus, a systematic FHE adaptation 

front-end framework for mainstream CNNs. Proteus innovatively designs a four-stage 

transformation pipeline structural compliance, polynomial substitution, intermediate 

representation normalization, and accuracy compensation enabling automated migration of 

standard deep learning models into the constraint space of FHE compilers. We 

comprehensively evaluate Proteus on VGG-style networks. On CIFAR-10, after replacing 

ReLU with quartic Hermite polynomials and conducting sufficient training, the model 

achieves a peak accuracy of 91.81\%, comparable to the highly customized FHE-friendly 

ReLU baseline, with exceptionally high reproducibility across multiple experiments. In 

engineering implementation, we successfully execute end-to-end CKKS ciphertext inference, 
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and experiments on CIFAR-100 further validate the method's cross-dataset generalization 

capability. Additionally, we incorporate knowledge distillation from a high-performance 

teacher model to further improve the accuracy upper bound, and preliminarily analyze the 

potential pathways for extending Proteus to complex architectures such as Inception and 

SSD, identifying core obstacles including multi-branch deep optimization and non-maximum 

suppression, thereby providing design blueprints for future framework expansion. Through 

complete validation on VGG-style networks, Proteus offers a reproducible and systematic 

engineering deployment pathway for secure machine learning as a service. 

RA4318 

10:00-10:15 

A Method Based on Learnable Feature Enhancement and Adaptive Fusion 

Author (s): Shangneng Tian, Kaixuan Wang 

Presenter: Shangneng Tian, Hainan Normal University School of Artificial Intelligence, 

China 

 

Abstract: Small object detection in complex scenes remains challenging due to limited target 

scale, insufficient feature representation, inefficient cross-scale feature interaction, and 

severe background interference. To address these issues, this paper proposes AESA-YOLO, 

an improved YOLOv8 framework based on learnable feature enhancement and adaptive 

fusion. First, a P2 high-resolution feature extraction branch is introduced into the backbone 

to preserve fine-grained spatial information and enhance the perception of small objects. 

Second, a Learnable Energy-Weighted Attention (LEWA) module is designed to adaptively 

recalibrate feature responses by constructing a unified three-dimensional energy function 

with a learnable scaling factor α, thereby enhancing discriminative target features while 

suppressing background interference. Furthermore, an Adaptive Weighted Fusion (AWF) 

module is proposed to dynamically learn the importance of multi-scale features, enabling 

efficient crosslayer feature aggregation and reducing the influence of shallow background 

noise on deep semantic representations. Experiments conducted on a private sea turtle 

dataset demonstrate that AESA- YOLO achieves an mAP50:95 of 0.433, representing a 6.2% 

improvement over the baseline YOLOv8, while the precision reaches 0.837, an increase of 

5.5%. These results demonstrate that the proposed method effectively improves feature 

representation and detection robustness for small objects in complex scenes while 

significantly reducing false detections. 

RA3178 

10:15-10:30 

Semi-Supervised Hyperspectral Remote Sensing Image Classification Based on Deep 

Reinforcement Active Learning 

Author (s): Zijing Wang, Chunzhao Ma, Lianmeng Jiao 

Presenter: Lianmeng Jiao, Northwestern Polytechnical University, China 

 

Abstract: In the task of hyperspectral remote sensing image classification, obtaining pixel-

level annotations is very costly, and only a small number of annotated samples can be 

obtained, with most samples having no labels. To address this problem, this paper proposes a 

hyperspectral remote sensing image classification method that combines deep reinforcement 

active learning and semi-supervised learning. Firstly, we re-model the sample selection 

process of active learning as a Markov decision process. Then, we train the agent using the 

deep deterministic policy gradient algorithm and incorporate semi-supervised learning based 

on pseudo-labels. We select samples with high confidence levels from the unannotated set 

and train the classifier together with the annotated samples. We conducted experiments on 

three public hyperspectral remote sensing image datasets. The experimental results show that 

the method proposed in this paper achieves good results on all three datasets. On the PU 

dataset, the overall accuracy of the algorithm reaches 95.51%. On the class imbalanced IP 

dataset, the average accuracy of the algorithm is 93.33%. On the SV dataset, the average 

accuracy of the algorithm reaches 97.47%. We also conducted comparative experiments and 

ablation experiments, demonstrating the superiority of the proposed method and the 

improvement effect of semi-supervised learning on the classifier performance. Overall, this 

method can effectively reduce the annotation cost of remote sensing image classification and, 
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even with a small number of annotated samples, the performance of the classifier can reach a 

level close to that of supervised training. 

RA2101 

10:30-10:45 

S-SELECT+: Improved Feature Reduction and Practical Applications 

Author (s): François Kasséné Gomis, Mamadou Samba Camara, François Kaly, Idy Diop 

Presenter: François Kasséné Gomis, Iba Der Thiam University, Sénégal 

 

Abstract: Universal steganalysis aims to detect hidden information regardless of the 

steganographic algorithm used, a task that typically involves high-dimensional feature spaces 

where effective dimensionality reduction is essential. Building on our previously proposed 

feature reduction algorithm, S-SELECT, this paper introduces an enhanced version with 

three key contributions. First, we eliminate the need for an external algorithm (PFA) during 

initialization, thereby increasing autonomy and robustness. Second, we automate the 

determination of two critical parameters—the minimum (*m*) and maximum (*p*) number 

of features—removing the need for empirical user settings and enabling adaptive 

optimization across diverse datasets. Third, we extend the approach to multi-class 

classification, thereby permitting the use of various classification models. While the original 

method has proven highly effective for binary steganalysis, these enhancements position it as 

a promising general-purpose tool for feature reduction in broader data science applications. 

RA2060 

10:45-11:00 

Enhancing Black-Box LLM Watermarking via Positional Encoding and Adaptive Detection 

Author (s): Yinan Ma, Zhonghong Ou, Dachun Ou, Zelei Liu, Yuzhen Yang, Chenyang 

RanRengan Dou, Xin Wang, 

Presenter: Yinan Ma, China United Network Communications Group Corporation Beijing, 

China Limited, China 

 

Abstract: As large language models become ubiquitous via API services, distinguishing 

machine-generated text from human authorship is critical for content provenance. However, 

existing watermarking mechanisms predominantly rely on white-box access to model logits 

or sampling distributions, rendering them inapplicable to private black-box models. Current 

black-box alternatives, which operate via post-hoc lexical substitution, suffer from severe 

serial dependency that hinders parallelization and rigid detection pipelines that force a trade-

off between speed and accuracy. In this paper, we present an enhanced black-box 

watermarking framework that breaks these limitations through a block-level/word-level 

positional encoding scheme and an adaptive two-stage hybrid detection strategy. Specifically, 

we incorporate inter-block position indices and intra-block position indices into the encoding 

function to break serial dependencies and local cyclical patterns, thereby enabling parallel 

embedding and enhancing the diversity of high-quality candidate words. Additionally, our 

detector dynamically switches between fast and precise filtering modes based on confidence 

score, significantly reducing computation overhead. Through extensive experimentation, our 

approach can achieve a 3× ↑ speedup while maintaining the original accuracy. 

RA4315 

11:00-11:15 

DA-PhytoCOS Domain-Adaptive Spectral Representation Learning for Microplastic 

Identification 

Author (s): Guodog Liao, Guocheng Yang, Yuhan Wu, Jianyuan Tang, Peidong Liu, Jiayun 

Li 

Presenter: Guodong Liao, Chengdu University of Technology, China 

 

Abstract: Microplastic monitoring in wastewater is challenged by spectral interference, 

cross-domain distribution shifts, and unreliable quantitative predictions. We introduce DA-

PhytoCOS, a physics-guided domain-adaptive spectral intelligence framework that integrates 

dynamic spectral representation, domain alignment, carbon-aware modeling, and uncertainty 

quantification. By fusing Raman/FTIR spectra with two-dimensional correlation 

spectroscopy (2D-COS), the framework captures molecular response patterns beyond 
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conventional spectral fingerprints. Covariance alignment improves robustness across spectral 

domains, while a total organic carbon (TOC)-guided constraint enforces physically 

consistent concentration estimation. Split conformal prediction provides calibrated 

uncertainty intervals for polymer-specific predictions. Experiments demonstrate improved 

quantitative estimation over spectral-only models, achieving RMSE = 0.178 mg/L, R2 = 

0.912, and 0.924 mean marginal coverage after carbon-aware correction. DA-PhytoCOS 

provides a generalizable and reliable AI framework for sensing under distribution shifts. 

RA1045 

11:15-11:30 

Multi-Feature Adaptive Collaborative Representation Classification for SAR Target 

Recognition 

Author (s): Lvjie Gong, Haojie Hu, Jianwei Zhao, Wei Jin, Xiaowei Shen, Weimin Jia 

Presenter: Lvjie Gong, Rocket Force University of Engineering, China 

 

Abstract: The accuracy and robustness of Synthetic Aperture Radar (SAR) target recognition 

are severely hindered by inherent challenges such as speckle noise, geometric distortion, and 

radiometric coupling as well as the limitations of traditional recognition methods, including 

insufficient single-feature representation and irrational weight allocation in multi-feature 

fusion. To address these issues, this paper proposes a SAR target recognition algorithm based 

on multi-feature adaptive collaborative representation classification. First, an optimal 

complementary combination of Gabor texture features, Histogram of Oriented Gradients 

(HOG) geometric features, and spatial pixel features is identified through multiple sets of 

comparative experiments. Based on this, a multi-dimensional feature system for SAR targets 

is constructed. Secondly, a residual-driven adaptive weight allocation mechanism is designed 

to dynamically optimize the fusion weights of different features based on feature 

reconstruction errors. A joint optimization objective function for multi-feature collaborative 

representation is then established, which is solved through a closed-form solution using an 

alternating iteration strategy. Ultimately, target category discrimination is achieved based on 

the principle of minimum weighted reconstruction residual. Ablation studies and 

comparative tests conducted on the MSTAR benchmark dataset demonstrate that the 

proposed algorithm achieves an average recognition rate of 98.39% under Standard 

Operating Conditions (SOC), representing a 2.10 percentage point improvement over the 

best performing single feature. Under 30% intensity speckle noise interference, the algorithm 

maintains a recognition accuracy of 95.71%, with a performance degradation significantly 

lower than that of traditional machine learning algorithms, while achieving millisecond-level 

inference efficiency. Furthermore, the proposed method exhibits exceptional generalization 

capabilities under Extended Operating Conditions (EOC) with large depression angle 

variations, outperforming conventional representation-based methods and achieving 

performance comparable or superior to baseline deep learning models. The proposed method 

effectively compensates for information loss in single features and addresses the irrational 

weight allocation in conventional multi-feature fusion. Exhibiting superior performance in 

recognition accuracy, anti-interference capability, and computational efficiency, this 

algorithm provides robust support for the engineering application of SAR target recognition. 

RA3181 

11:30-11:45 

Format-Controlled Multi-Scale JPEG Compression Response Analysis for Image-Level 

Compression-History Forgery Screening 

Author (s): Sujith K Mandala 

Presenter: Sujith Kumar Mandala, Commonwealth Bank of Australia, India 

 

Abstract: Image-level screening for JPEG compression-history mismatch is a practical 

subtask in digital image forensics, especially when large image collections must be triaged 

before heavier pixel-level localization or human forensic review. We propose a lightweight, 

interpretable feature engineering pipeline for image-level compression-history forgery 

screening using only CPU computation and gradient boosted trees. Our method introduces 

multi-scale Error Level Analysis (ELA) computed at seven JPEG quality levels, combined 

with novel cross-quality ELA ratio features that capture double-compression artifacts 
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characteristic of spliced regions, augmented by spatial entropy, FFT energy bands, edge 

density, SRM residuals, and DCT blockiness, yielding a 405-dimensional feature vector. 

CASIA v2.0 contains a format confound (60% of tampered images are TIFF while authentic 

images are JPEG/BMP and contain no TIFF samples), enabling a trivial is_tiff classifier to 

reach 0.80 AUC. We address this through rigorous format-controlled evaluation: on the 

JPEG-only subset (9,501 images, eliminating the TIFF/JPEG container confound), our 

method achieves AUC = 0.991 [95% CI: 0.990–0.992] and F1 = 0.915 using 5-fold stratified 

cross-validation. Under a conservative source-aware group split that prevents images sharing 

parsed source identifiers from crossing folds, AUC remains 0.974. An ablation study reveals 

that multi-scale ELA provides the dominant gain (+0.139 AUC over single-quality on the 

format-controlled subset), while cross-quality ratios provide complementary double-

compression detection. These results support that the method detects compression-history 

inconsistencies rather than file-format shortcuts—while offering feature-level 

interpretability, CPU-only deployment, and sub-second inference. External transfer tests on 

Columbia splicing blocks (AUC = 0.640) and CoMoFoD copy-move as a negative control 

(AUC = 0.499, chance level) delimit the method’s operating scope to compression-history 

mismatch detection rather than universal image manipulation detection. The proposed 

method should therefore be interpreted as a JPEG compression-response screening tool, not 

as a universal detector for all image manipulation mechanisms. 
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Online Session 5: AI for Astronomy, Aerospace, and Remote Sensing 
➢ Session Chair: Yuyu Zhao, Civil Aviation University of China, China 
➢ Time: 13:30-15:30, August 16, 2026 

➢ Room A: Zoom ID: 850 9857 3458 | Password: 081416: 

➢ Papers: RA3234, RA2117, RA3237, RA4321, RA3232, RA2054, RA3173, RA3193 

RA3234 

13:30-13:45 

A Large-Generative-Model-Based Agent Framework for Sgr A* Black-Hole Image 

Reconstruction 

Author (s): Fenglin Song, Dubin Chen, Li Zhang, Min Gan 

Presenter: Fenglin Song, Guizhou University, China 

 

Abstract: Owing to sparse u-v sampling, observational noise, interstellar scattering, and other 

factors, Sgr A* black-hole image reconstruction is a highly ill-posed inverse problem. 

Existing methods can recover the dominant structural information of black-hole images; 

however, they still exhibit limitations in reconstructing local details and faint emission 

structures, suppressing artifacts, and often rely heavily on hand-crafted priors. To address 

these limitations, this study proposes a new black-hole image reconstruction method based 

on the synergistic integration of the large generative model FLUX.1-dev and an agent-based 

mechanism. Experimental results show that, compared with traditional imaging algorithms 

and deep learning models, the proposed method achieves superior performance in terms of 

image-domain evaluation metrics, with an average structural similarity index (SSIM) of 

0.9792, an average peak signal-to-noise ratio (PSNR) of 45.36 dB, and an average root mean 

square error (RMSE) of 1.6. Compared with existing general-purpose methods, the proposed 

method improves SSIM by 163.94% and PSNR by 75.68%, while reducing RMSE by 

92.0%. These results indicate that a reconstruction framework integrating the 

representational capability of large generative models with an agent-based multi-level 

evaluation mechanism can provide an effective approach for high-precision black-hole image 

reconstruction. 

RA2117 

13:45-14:00 

Research Progress and Prospect of Star Map Recognition Algorithms from Pattern Matching 

to Intelligent Perception 

Author (s): Weiqing Song 

Presenter: Weiqing Song, University of Chinese Academy of Sciences, China 

 

Abstract: The task of high-precision star sensor star map recognition is to match the observed 

star map with the navigation star catalog, thereby determining the spacecraft's orientation in 

inertial space. This study outlines a clear trajectory from traditional pattern matching based 

on geometric features to data-driven intelligent perception. On the basis of summarizing this 

technological development, this review points out the current research challenges in extreme 

condition adaptability, system resource constraints, algorithm interpretability, and 

coordination with front-end processing. Furthermore, it proposes two forward-looking 

research perspectives: 'constructing a robust recognition framework that deeply integrates 

geometric priors with data intelligence' and 'developing an on-orbit intelligent recognition 

system that adapts to tasks and resources,' aiming to provide core algorithm development 

ideas for the next generation of highly reliable, highly intelligent, and low-power star 

sensors. 

RA3237 

14:00-14:15 

A Physics-Constrained Dynamic Multiscale Super-Resolution Reconstruction Method for 

SKA-Mid Images 

Author (s): Manni Li, Hongkun Yang, Li Zhang, Min Gan 

Presenter: Manni Li, Guizhou University, China 

 

Abstract: The Square Kilometre Array (SKA) radio telescope provides extremely high 

sensitivity, spatial resolution, and observing efficiency, and is one of the leading international 

astronomical facilities. However, physical effects in SKA observations can cause image 
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distortion induced by the coupling between the primary beam and the synthesized beam. 

Conventional correction methods are difficult to apply to the high complexity and dynamic 

variation of SKA systems. Therefore, this paper proposes PIDM-SR, an end-to-end super-

resolution image reconstruction model based on physics-informed constraints and dynamic 

multiscale feature reconstruction. Controlled dirty images are generated from 3000 real 

astronomical images in the Galaxy Zoo dataset and are used for model training and testing. 

In the 4x super-resolution reconstruction task, the restored images achieve a peak signal-to-

noise ratio (PSNR) of 44.65 dB and a structural similarity index (SSIM) of 0.9940. 

Compared with existing general methods, PIDM-SR improves PSNR and SSIM by 

approximately 13.23 dB and 0.3760, respectively. These results show that high-fidelity 

reconstruction can be achieved without high-resolution labels and provide an efficient 

technical solution for high-precision imaging data processing in SKA and next-generation 

radio telescopes. 

RA4321 

14:15-14:30 

Low-Overhead Fault Tolerance for Spaceborne Quantized Convolution: Sensitivity-Guided 

Selective Protection Scheme 

Author (s): Jiale Li, Chen Yang 

Presenter: Jiale Li, Xi’an Jiaotong University, China 

 

Abstract: Onboard convolutional inference is increasingly deployed on spaceborne 

platforms, where single-event upsets (SEUs) can corrupt a prediction or collapse a layer. Full 

redundancy, such as triple modular redundancy (TMR) or blanket error-correcting codes 

(ECC), restores reliability, but its power and area costs are ill-suited to constrained payloads. 

We characterize the SEU sensitivity of INT8-quantized convolution at operand and bit 

granularity, on EuroSAT with ResNet-18. The sensitivity is sharply asymmetric: the fp32 

quantization scale factors are a dominant single point of failure, whereas INT8 weights are 

resilient apart from a marginal early-layer most-significant-bit effect. Guided by this, we 

propose STARQ, a selective protection scheme combining scale-factor ECC, early-layer 

MSB protection, and activation clipping, all at the algorithm level. We evaluate it on ResNet-

18 with per-channel scaling, sweeping the bit-error rate over 10-5–10-2. The scheme raises 

mean retained accuracy from 36.8% to 99.0% and lifts the onset of accuracy collapse a 

hundred-fold, from 10-4 to 10-2, coming within one point of ideal full ECC and TMR 

(100%) at over two orders of magnitude less storage. It adds only 0.03% parameter storage, 

negligible next to full redundancy’s 12.5% (ECC) and 200% (TMR). In Zynq UltraScale+ 

(ZU3EG) HLS it adds no DSP or BRAM; its per-PE logic is about 3.1× the unprotected PE 

(a 207% LUT increase), which is only 1.36% of the device’s LUTs. 

RA3232 

14:30-14:45 

Large Language Model-Based Multi-Observation Effect Elimination for Mid-Frequency 

SKA Imaging 

Author (s): Sha Li, Maozhu Zhao, Min Gan, Li Zhang 

Presenter: Sha Li, Guizhou University, China 

 

Abstract: The Square Kilometre Array (SKA), the world’s largest radio telescope, suffers 

from multiple coupled observation effects caused by wide-field and wide-band observations, 

which significantly degrade imaging quality. Traditional correction methods are often 

constrained by high computational complexity and cumulative error propagation. To address 

these challenges, this study proposes STAR-K (Steerable Top-k Adaptive Restoration), a 

novel restoration framework developed on the basis of the large-scale diffusion model 

SDXL. Experimental results demonstrate that STAR-K achieves an SSIM of 0.9928 and a 

PSNR of 41.8312 dB. Furthermore, the MAE and relative error of the Half-Power Beam 

Width (HPBW) are 0.0717 and 1.5717, respectively. The results verify the effectiveness of 

the proposed model in recovering high-fidelity astronomical images and preserving structural 

information. Therefore, STAR-K provides a feasible and effective solution for high-quality 

SKA image restoration and observational data processing. 
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RA2054 

14:45-15:00 

Radar Signal Recognition Algorithm Based on Mixed Intelligence 

Author (s): Haiyan Zhang, Yutong Zou, Jinhe Ran, Xinyu Tang, Chuqi Che 

Presenter: Yutong Zou, National University of Defense Technology Anhui, China 

 

Abstract: To address the challenges of incomplete feature extraction, rigid model integration, 

insufficient real-time processing capability, and poor interpretability in radar signal 

recognition under complex electromagnetic environments, this paper proposes a radar signal 

classification and recognition algorithm based on a mixed intelligence strategy. First, a multi-

level feature pyramid is employed to extract 16-dimensional features, encompassing time-

domain statistics, frequency-domain structure, attention mechanisms, and dynamic behavior. 

Subsequently, a soft voting integration of random forest and support vector machine is 

constructed as the machine learning branch, while a multi-head self-attention encoding 

network is designed. A confidence-based dynamic weight fusion mechanism is introduced to 

adaptively adjust the contribution weights of each branch in real time according to their 

prediction confidence, enabling complementary advantages. A sliding window streaming 

processing architecture is adopted to support real-time online recognition of continuous radar 

signal streams. On a dataset containing six typical modulation types (CW, Rectangular, LFM, 

BPSK, QPSK, FSK) with various non-ideal effects, the proposed mixed model achieves a 

recognition accuracy of 96.7%, significantly outperforming the single machine learning 

branch (66.1%) and deep learning branch (70.7%). The processing time per window is less 

than 10 ms, meeting real-time requirements and providing a scientific reference for 

electronic reconnaissance systems with high precision and robustness. 

RA3173 

15:00-15:15 

Machine Learning-Based Flight Stability Assessment of Multirotor UAV Using Flight 

Controller Log Data 

Author (s): Muhammad Fa'iz Alfatih, Agus Nurcahyo, Hendriana Helda Pratama 

Presenter: Muhammad Faiz Alfatih, Sekolah Tinggi Teknologi Kedirgantaraan, Indonesia 

 

Abstract: Multirotor unmanned aerial vehicles (UAVs) require reliable flight controllers to 

maintain stable attitude and altitude responses during hover and basic maneuver operations. 

In laboratory-scale UAV testing, instability problems may occur due to improper sensor 

calibration, incorrect motor configuration, excessive vibration, unsuitable controller 

parameters, and mechanical imbalance. This paper proposes a machine learningbased flight 

stability assessment framework using flight controller log data for multirotor UAV 

evaluation. The proposed method extracts several flight performance features, including 

attitude error, root mean square error (RMSE), overshoot, settling time, altitude deviation, 

motor output imbalance, and vibration level. these features are then used to classify flight 

stability conditions into stable response, oscillatory response, yaw drift, high vibration, and 

poor altitude hold. A preliminary simulation-based flight log is used to demonstrate the 

feasibility of the proposed framework before real flight testing. The expected contribution of 

this study is a low-cost, measurable, and replicable ai-supported method for evaluating UAV 

flight controller performance. 

RA3193 

15:15-15:30 

Machine Learning Based Thrust and Power Prediction for Energy Efficient Motor Propeller 

Selection in Electric Unmanned Aerial Vehicles 

Author (s): Erwan Eko Prasetiyo, Rustam Asnawi, Moh Khairudin, Hendriana Helda 

Pratama 

Presenter: Erwan Eko Prasetiyo, Universitas Negeri Yogyakarta, Indonesia 

 

Abstract: Electric unmanned aerial vehicles are strongly constrained by battery capacity, 

making propulsion efficiency a critical factor for flight endurance and operational reliability. 

However, motor propeller selection is often performed through repeated experimental testing 

or trial and error procedures, which can be inefficient when many propulsion configurations 

must be evaluated. This study proposes a machine learning based framework for predicting 

thrust, electrical power, propeller efficiency, and thrust to power ratio in electric unmanned 
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aerial vehicle propulsion systems. An experimental dataset consisting of 120 test conditions 

was collected from three brushless direct current motors and ten propeller types under 

different rotational speeds. Motor speed constant, propeller diameter, propeller pitch, pitch to 

diameter ratio, disk area, and rotational speed were used as input features. Polynomial Ridge 

Regression, Random Forest, Extra Trees, and Gradient Boosting models were evaluated 

using fivefold cross validation. The results show that Polynomial Ridge Regression achieved 

strong prediction performance for thrust and electrical power, with coefficient of 

determination values of 0.952 and 0.925, respectively. Gradient Boosting achieved the best 

performance for propeller efficiency prediction, while Polynomial Ridge Regression 

achieved the best performance for thrust to power ratio prediction. The experimental results 

also indicate that the configuration producing the maximum thrust is not necessarily the most 

energy efficient. These findings demonstrate that a compact machine learning model can 

support energy efficient motor propeller selection for electric unmanned aerial vehicle 

applications. 
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Online Session 6: Intelligent Transportation and Autonomous Systems 
➢ Session Chair: Ibragim E Suleimenov, National Engineering Academy of The Republic of 

Kazakhstan 
➢ Time: 13:30-15:45, August 16, 2026 

➢ Room B: Zoom ID: 827 6961 1562 | Password: 081416  

➢ Papers: RA4256, RA3148, RA3200, RA4278, RA3157-A, RA1028, RA4296, RA4268, RA4295 

RA4256 

13:30-13:45 

Lightweight Object Detection Models for Autonomous Driving in Low-Resource 

Environments 

Author (s): Yan Xu, Qingrong Tang, Siming He, Lanxi Miao 

Presenter: Yan Xu, Chengdu Jincheng College, China 

 

Abstract: Lightweight object detection is critical for real-time perception in autonomous 

driving systems deployed on re-source-constrained edge devices. Deep learning models often 

give high accuracy but are inefficient on embedded platforms with tight memory, latency, 

and power budgets. We analyze and optimize three representative lightweight architectures—

YOLOv5-Nano, Mobile Net-SSD, and Efficient Det-Lite—on KITTI and BDD100K. A 

hybrid pipeline combining structured pruning, post-training quantization, and knowledge 

distillation achieves a balanced accuracy-efficiency trade-off. Experiments on NVIDIA 

Jetson Nano (GPU-accelerated) and Raspberry Pi 4 (CPU-only) show that YOLOv5-Nano 

attains 80.2% mAP and 35 FPS on Jetson Nano, with 680 MB memory and 6.2 W power. 

Mobile Net-SSD has the smallest size (6.9 MB), while Efficient Det-Lite shows balanced 

accuracy but higher latency due to BiFPN. Our findings indicate that hybrid optimization 

enables real-time, efficient operation on edge hardware, advancing feasibility for embedded 

autonomous driving perception. 

RA3148 

13:45-14:00 

MGazeNet: Multimodal Gaze Networks for Driver Gaze Zone Estimation 

Author (s): Jianzhang Zheng, Yi Lu Murphey, Bruno Giordani, Carol Persad, Amanda Maher 

Presenter: Jianzhang Zheng, University of Michigan-Dearborn, USA 

 

Abstract: Driving is a cognitively demanding activity, and the analysis of driver gaze 

behavior provides valuable insights into a driver’s attention, cognitive state, and driving 

performance. Many vision-based gaze zone estimation methods have been proposed, 

however, most only used the facial appearance features without fully exploiting 

complementary cues available from other modalities. To address this limitation, we propose 

Multimodal Gaze Networks (MGazeNet), a novel framework that integrates visual features 

with facial landmark-based features to learn a more comprehensive and discriminative 

multimodal representation for gaze zone estimation. Experimental results on three 

benchmark datasets demonstrate that MGazeNet consistently outperforms conventional 

vision-based approaches. This paper also introduces OCN-Gaze (Older Cognitively Normal 

Gaze), the first driver gaze zone dataset specifically collected from older drivers. The dataset 

comprises naturalistic driving data acquired from a diverse group of cognitively normal 

adults aged 65 years and older driving their personal vehicles.  As a result, OCN-Gaze 

captures realistic challenges rarely represented in existing datasets, providing a more 

rigorous benchmark for gaze zone estimation. Furthermore, the dataset offers a unique 

opportunity to investigate the relationship between gaze behavior and cognitive health in 

older adults, potentially enabling the development of nonintrusive tools for the early 

detection of cognitive decline. 

RA3200 

14:00-14:15 

A Driver Fatigue Detection Model Optimized by Key Region Characterization 

Author (s): Shijie Ji, Shilin Ji, Lei Guo, Yaming Cao, Yanhui Han, Luyang Li 

Presenter: Shijie Ji, North University of China, China 

 

Abstract: Driving fatigue affects attention and reaction time, directly compromising safety. In 

complex driving environments, accurately identifying small areas around the eyes and mouth 
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is challenging, including changes in lighting and obstructions. To tackle these shortcomings, 

we develop KGA-YOLO, a driver fatigue detection model optimized for key region features. 

First, the SPDConv module rearranges spatial information to reduce fine-scale feature loss 

during downsampling. Second, replacing the original C3k2 with C3k2_PPA combines multi-

branch feature extraction with attention mechanisms to better capture the eyes and mouth 

regions. Finally, a high-resolution P2 head is introduced to capture more information from 

the shallow layer, improving the system’s ability to locate and identify small fatigue-related 

targets. On the YawDD dataset, KGA-YOLO attains 96.2% mAP@0.5, 91.3% precision, and 

92.3% recall. It outperforms other methods in complex driving scenarios, supporting fatigue 

driving warnings. 

RA4278 

14:15-14:30 

HAMF: Height-Aware Multi-Sensor Fusion for Multi-Task Perception in Autonomous Mine 

Transportation 

Author (s): Weiwei Zhang, Guizhen Yu, Hongwu Zhou, Junjie Zhang, Bin Zhou, Xudong Ji 

Presenter: Weiwei Zhang, Hefei Innovation Research Institute of Beihang University Hefei, 

China 

 

Abstract: Autonomous mine transportation requires multitask perception that remains 

reliable on long-range unstructured haul roads where single-sensor perception is limited by 

sparse point distributions, weak visual depth, dust, vibration, slopes, and irregular drivable 

boundaries, and this paper proposes HAMF, a height-aware multi-sensor fusion framework 

that integrates a 2.5D BEV LiDAR representation, refined sparse camera LiDAR detection 

fusion, geometry-aware temporal tracking, and LiDAR-guided boundary mapping into a 

unified perception model, with experiments on a self-built mining dataset showing consistent 

improvements in 3D detection, tracking, and drivablearea boundary extraction over a 

camera-only baseline. 

RA3157-A 

14:30-14:45 

Development of an Obstacle Avoidance System for Low-Speed Mobility Aids Based on 

Monocular Vision Geometric Measurement 

Author (s): Hanze Yang, Tsorng-Lin Chia 

Presenter: Hanze Yang, Ming Chuan University 

 

Abstract: Low-speed personal mobility devices navigate sidewalks, ramps, and road edges 

where small curbs, potholes, and surface depressions pose substantial risks to elderly users. 

Unlike conventional traffic objects, these negative or low-profile obstacles exhibit weak 

visual contrast, shadow-dependent appearances, and scale ambiguity when captured by a 

single low-mounted camera. This paper presents a monocular road-defect perception pipeline 

tailored for elderly mobility scooters. The proposed system integrates a Depth Anything 

foundation model, PIDNet-S semantic segmentation, scale-aligned ground-plane estimation, 

Focus of Expansion (FoE) guided adaptive region selection, inverse-depth delta candidate 

generation, temporal support-point fusion, object tracking, and risk-aware event filtering. By 

combining semantic road-area understanding with temporally stabilized geometric cues, the 

pipeline converts dense relative depth into actionable road-surface discontinuity evidence, 

categorizing detected defects into safe, warning, or hazardous events. Evaluation on real-

world scooter-mounted camera sequences demonstrates the framework's effectiveness in 

identifying hazardous surface irregularities. The results suggest that foundation-model-based 

monocular depth, coupled with ground-plane reasoning and temporal risk filtering, offers a 

promising, lightweight perception solution for assistive mobility. 

RA1028 

14:45-15:00 

Potential for the Use of Off-Road Unmanned Vehicles in the Republic of Kazakhstan 

Author (s): Aruzhan Kadyrzhan, Kaisarali Kadyrzhan, Yelizaveta Vitulyova, Ibragim 

Suleimenov 

Presenter: Aruzhan Kadyrzhan, Gumarbek Daukeev Almaty University of Power 

Engineering and Telecommunications, Kazakhstan 
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Abstract: Geographical conditions of the Republic of Kazakhstan determine the need to 

search for non-standard technical solutions to solve the problem of transport connectivity of 

the country. It has an increased social significance, including due to the uneven socio-

economic development of regions, associated, among other things, with an insufficient level 

of development of transport and related infrastructure. To solve this problem, the paper 

proposes the design of a single-axis unmanned ground vehicle with increased cross-country 

ability over steppe terrain, which is a significant part of the territory of Kazakhstan. The 

advantage of the proposed design is the ability to continue to move when falling, falling on 

its side, etc., a high degree of maneuverability, as well as the fact that the diameter of the 

wheels that provide movement of the vehicle is comparable to its height. Possibilities of 

application of this vehicle to improve the quality of life of citizens of Kazakhstan living in 

remote regions are discussed. The possibilities of application of modern approaches to the 

development of control systems to unmanned vehicles of the proposed type and purpose are 

also discussed. 

RA4296 

15:00-15:15 

A Direct Drive Coaxial Force-Controlled Deformable Hybrid Mobile Robot 

Author (s): Zhuocheng Gu, Feiteng Du, Hongya Zhang, Aoqi Li, Xuan Xiao, Kun Wang 

Presenter: Zhuocheng Gu, Tiangong University, China 

 

Abstract: This paper presents RHex-3M, a deformable hexapod robot capable of switching 

among legged, wheeled, and RHex-inspired locomotion modes. The robot uses a coaxial 

actuation module in which a hollow BLDC motor and a geared BLDC motor drive two links 

of a five-bar leg mechanism. This design reduces the spatial footprint of the transmission 

while enabling morphology reconfiguration. A force-control framework combining 

centroidal wrench regulation, quadratic-programbased contact force distribution, and low-

impedance leg control is implemented to improve locomotion stability. Experiments at a 

commanded speed of 0.07 m/s compare the angular velocity fluctuation and vertical CoM 

displacement of the three modes. The results show that the wheeled mode produces the 

smallest angular velocity variation and vertical CoM displacement on flat terrain, while the 

legged and RHex-inspired modes provide more suitable configurations for discontinuous 

contact and roughterrain locomotion. A static load test with a 10 kg payload further evaluates 

the posture regulation capability of the controller. 

RA4268 

15:15-15:30 

Partially Observable Multi-Agent Proximal Policy Optimization for Robust Cooperative 

Control of USV Swarms 

Author (s): Nie Wei, Ren Changhe, Shi Rong, Liu Zuncheng 

Presenter: Nie Wei, Army Engineering Univerdity of PLA, China 

 

Abstract: Unmanned Surface Vehicle (USV) swarms have broad application prospects in 

marine surveillance, search and rescue, and coastal defense. However, in real marine 

environments, limited perception range, ocean current disturbances, and communication 

constraints make the swarm operate in a partially observable state, which severely reduces 

the robustness of cooperative formation control. To address this problem, this paper proposes 

a Partially Observable Multi-Agent Proximal Policy Optimization (PO-MAPPO) algorithm 

under the centralized training with decentralized execution (CTDE) framework. First, the 

cooperative control problem of USV swarms is formulated as a Decentralized Partially 

Observable Markov Decision Process (Dec-POMDP), considering 3-degree-of-freedom USV 

dynamics and time-varying marine disturbances. Second, a gated recurrent unit (GRU) based 

temporal memory module is introduced to encode historical observation sequences and 

compensate for state information loss under partial observability. Third, a neighborhood 

attention fusion mechanism is designed to aggregate neighbor information adaptively to 

enhance swarm coordination. Furthermore, a robust value function correction strategy is 

proposed to suppress the performance degradation caused by environmental disturbances. 

Comparative simulation results show that the proposed algorithm outperforms baseline 

methods in formation accuracy, obstacle avoidance success rate, and anti-disturbance 
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performance under partial observation and dynamic disturbance scenarios. 

RA4295 

15:30-15:45 

Dual-Viewpoint Next Best View Planning for Occlusion Avoidance via Visual-to-Visual 

Chain 

Author (s): Feiteng Du, Lianxiu Gao, Yujia Deng, Rundong Zhuge, Xuan Xiao, Piaoran Mu 

Presenter: Feiteng Du, Tiangong University, China 

 

Abstract: Target occlusion commonly arises in autonomous manipulation and disrupts real-

time state perception. Although adjusting the camera pose via a manipulator can recover 

visual line-of-sight, the Visual-Kinematic Chain (VKC) suffers from cumulative kinematic 

drift due to imperfect joint accuracy. To resolve this issue, we introduce a novel active 

perception framework using a Visual-to-Visual Chain (VVC) to enable robust and continuous 

pose estimation. First, a rigidly coupled dual-camera configuration is developed to track both 

the target and a base-fixed reference synchronously. Such a visual-to-visual chain reduces the 

dependence of online target pose estimation on the observation arm’s forward kinematics 

during viewpoint reconfiguration. Second, a Dual-Viewpoint next-best-view (NBV) planner 

is proposed to actively avoid occlusion while preserving dual-visibility constraints for the 

VVC. Finally, experiments on a mobile manipulation platform show that the proposed 

framework can restore visual feedback during occluded docking and achieve a docking 

success rate of 69.2% under tight-clearance insertion conditions. 
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Online Session 7: Human-Centered AI: Education, Communication, and Social 

Applications 
➢ Session Chair: Julie Anne Angeles-Crystal, National University - Manila, Philippines 
➢ Time: 13:30-15:50, August 16, 2026 

➢ Room C: Zoom ID: 851 9571 1039 | Password: 081416 

➢ Invited Speaker: Julie Anne Angeles-Crystal 

➢ Papers: RA3229, RA4273, RA4261-A, RA2118, RA4267, RA1037, RA4350, RA1008 

 

Invited Speech 

13:30-13:50 

From Classroom to Career: A Human-Centered AI Framework for Internship Readiness, 

Skills Matching, and Industry Linkages 

Speaker: Julie Anne Angeles-Crystal, National University - Manila, Philippines 

 

Abstract: The transition from university education to the workplace often depends on 

fragmented student records, manually reviewed résumés, generalized career preparation 

activities, and placement decisions that may not fully capture the competencies, interests, 

and development needs of individual students. These challenges are particularly evident in 

internship programs, where universities must simultaneously address student readiness, 

industry requirements, placement suitability, monitoring, and continuous program 

improvement. This invited talk proposes a human-centered artificial intelligence framework 

for supporting internship readiness, skills matching, and university–industry linkages. The 

framework combines natural language processing for extracting competencies from student 

résumés, portfolios, academic records, and internship descriptions; semantic matching for 

identifying suitable internship opportunities; skills-gap analysis for generating personalized 

development recommendations; generative AI for résumé enhancement and interview 

preparation; and employer feedback analytics for informing curriculum and internship 

program improvement. Rather than replacing internship coordinators, faculty members, or 

industry supervisors, the proposed framework positions artificial intelligence as a decision-

support mechanism. It emphasizes informed consent, data privacy, explainability, fairness, 

human validation, and opportunities for students to review or challenge automated 

recommendations. The presentation offers a practice-informed conceptual architecture, an 

illustrative decision workflow, responsible AI safeguards, and a phased implementation 

roadmap for higher education institutions. It argues that the value of artificial intelligence 

in internship programs should not be measured solely by faster placement, but by its ability 

to produce more transparent, developmental, inclusive, and meaningful pathways from 

classroom learning to professional practice. 

RA3229 

13:50–14:05 

Metric Dependence in Student–AI Feedback Alignment: A Comparison of TF-IDF, 

Sentence Embeddings, and Cross-Encoder Scores 

Author (s): Renia Lopez-Ozieblo, Paolo Mengoni, Kristen Yuanxi Li, Daniel Jiandong 

Shen, Stephanie Zixin Li 

Presenter: Lopez-Ozieblo, Renia, The Hong Kong Polytechnic University, China 

 

Abstract: This study examines whether conclusions about student–AI feedback alignment 

depend on how alignment is measured. Three families of automated measures were 

compared across the same 967 student–AI exchanges: lexical overlap using Term 

Frequency–Inverse Document Frequency (TF-IDF), dualencoder semantic similarity using 

two Sentence-BERT implementations (MPNet and MiniLM), and joint pair scoring using a 

cross-encoder. Identical regression models tested whether each score was associated with 

student input length, the Lexical Sophistication and Clausal Complexity of the AI response, 

response length, and AI advisor role. TF-IDF and the embeddingbased scores were 

moderately correlated, whereas the crossencoder showed substantially weaker 

correspondence with the other measures. Student input length predicted TF-IDF and both 

embedding-based scores, but not the cross-encoder score. Its standardised coefficient was 

more than twice as large for SBERT MPNet as for TF-IDF (Δβ = +.235). Clausal 
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Complexity was negatively associated with both embedding-based scores but not with TF-

IDF or the cross-encoder. Lexical Sophistication was positively associated with all four 

scores. Advisor role was not significantly associated with TF-IDF or embedding-based 

alignment. These findings demonstrate that automated alignment measures are not 

interchangeable: measurement choice affects which predictors appear important and the 

estimated magnitude of their associations. Studies of AI-generated feedback should 

therefore compare multiple operationalisations rather than rely on a single automated score. 

RA4273 

14:05–14:20 

When Does Help Actually Help? Causal Estimation of Help-Seeking Effects Using Deep 

Knowledge-State Representations for AI Tutoring 

Author (s): Yao Guo, Penggui Peng 

Presenter: Yao Guo, Jiangmen Polytechnic, China 

 

Abstract: Generative AI tutors increasingly decide, in the loop, whether to hand a learner a 

hint or a worked step. Before such policies are trusted at scale, we need evidence on a 

deceptively simple question: does asking for help make the next attempt more likely to 

succeed? Learning logs answer this poorly, because the students who reach for help are 

usually the ones already struggling, so the raw association is badly confounded. We treat 

the confounder as a representation problem. A deep knowledge-tracing model is pretrained 

on interaction sequences, and the recurrent knowledge state read out strictly before each 

decision is used as a high-dimensional adjustment set inside a doubly-robust, cross-fitted 

estimator. Across two public datasets and roughly 132,000 decision points, the naive help-

versus-no-help gap is large and negative, about 0.44 and 0.24 lower in next-item success. 

Adjustment moves it toward zero but does not remove it, leaving a penalty near 0.28 and 

0.23, and the effect is robust: an unmeasured confounder would need an association of 2.2 

to 3.5 on the risk-ratio scale, with both the help decision and the outcome, to explain it 

away. The effect is also strongly heterogeneous and almost always negative. On a semi-

synthetic benchmark with known ground truth, the knowledge-state representation recovers 

individual effects far better than handcrafted features, cutting the error by 41 to 45 percent. 

The practical message is cautionary: immediate hint-on-demand tends to depress short-term 

mastery, so generative tutors should target help rather than dispense it by default. 

RA4261-A 

14:20–14:35 

SignaReady: Learning Assessment and Prediction for Bridging the Communication Gap 

Between Hearing, Deaf, and Hard-of-Hearing Individuals using an Interactive Sign 

Language Mobile Application 

Author (s): Jeremiah delos Santos, Jeremiah delos Santos, Corazon Rebong 

Presenter: Jeremiah Delos Santos, National University, Philippines 

 

Abstract: This paper introduces SignaReady, a Convolutional Neural Network (CNN)-

based mobile learning system designed for sign language recognition, assessment, and real-

time gesture analysis. It aims to help reduce communication barriers between hearing 

individuals and Deaf and Hard-of-Hearing (DHH) communities through an interactive and 

accessible learning platform. The study follows a developmental and descriptive research 

design, involving 265 respondents and a dataset of 2,670 labeled gesture samples used to 

train the model. By combining computer vision and learning analytics, the application 

evaluates user performance based on gesture accuracy, response time, and consistency. The 

CNN model is used to classify user inputs and group learners into three proficiency levels: 

Beginner, Developing, and Proficient. This work contributes three main components: a 

CNN-based real-time gesture recognition model, a learning analytics framework for 

proficiency classification, and an adaptive feedback mechanism that provides personalized 

support for sign language learning. The model is trained using labeled gesture samples and 

assessed through standard classification performance measures. Results show that the 

proposed CNN model achieved an overall accuracy of 93.66%, with a precision of 93.77%, 

recall of 93.66%, and F1-score of 93.63%. These results indicate reliable performance in 

recognizing gestures across different levels of difficulty. The system processes gestures 
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using MediaPipe-based hand landmark features along with computer vision techniques, 

while data augmentation helps improve performance across variations in hand position and 

orientation. In terms of usability and system quality, user evaluation based on ISO 25010 

standards yielded a high overall rating (mean: 4.64), indicating that the application is 

effective, user-friendly, and suitable as a sign language learning assistive tool. Overall, the 

findings suggest that combining machine learning with learning analytics and predictive 

assessment can support more personalized and effective sign language learning. The study 

also demonstrates how AI-driven assistive technologies can contribute to improving 

communication and promoting inclusivity for DHH communities. 

RA2118 

14:35–14:50 

Design and Evaluation of an Augmented Reality (AR) Campus Cultural Guiding System 

Based on Image Recognition 

Author (s): Yuting Zhou, Zeming Chen, Yuting Zhu, Hairong Liang, Shuai Yan 

Presenter: Shan He, Chengdu JinCheng College Chengdu, China 

 

Abstract: Augmented Reality (AR) is a key technology that integrates virtual information 

with the real environment. In recent years, it has been widely applied in the fields of 

education and cultural heritage dissemination. To address the issues of low positioning 

accuracy and single information presentation of traditional Global Positioning System 

(GPS) navigation in campus environments, this paper designs and implements an AR 

campus cultural guiding system based on image recognition. The system is developed using 

Unity and Vuforia, integrating visual positioning, multimodal interaction, and spatial audio 

technologies. Experimental results show that this system achieves statistically significant 

improvements over traditional navigation methods in terms of recognition accuracy, user 

engagement, and learning outcomes. 

RA4267 

14:50–15:05 

When Imputation Is Not Enough: Diffusion-Based Uncertainty Estimation for Robust 

Multimodal Sentiment Analysis under Missing Modalities 

Author (s): Yao Guo, Penggui Peng 

Presenter: Yao Guo, Jiangmen Polytechnic, China 

 

Abstract: Multimodal sentiment analysis must increasingly cope with inputs in which one 

or more modalities are missing, owing to sensor faults, transmission loss, muted cameras, 

or absent transcripts. Most existing solutions treat the problem purely as one of recovery: a 

missing modality is reconstructed and then fed to a classifier as if it were genuine. This 

view overlooks a property that matters greatly in deployment, namely whether a prediction 

made from partially recovered evidence can be trusted at all. We revisit the problem from 

the angle of reliability rather than recovery. We present DiffCMI, a framework that aligns 

the available modalities in a shared latent space through contrastive learning and then 

imputes the missing ones with a conditional latent diffusion process. Because diffusion is 

generative, repeated sampling yields a distribution of plausible completions rather than a 

single point estimate; the spread of the resulting predictions provides an intrinsic, training-

free measure of uncertainty. Experiments on CMU-MOSI, CMU-MOSEI, and CH-SIMS 

v2 show that DiffCMI is competitive with strong imputation baselines on accuracy, while 

its uncertainty estimate is positively correlated with prediction error and supports selective 

prediction: by abstaining on the least confident half of the inputs, binary accuracy rises by 

up to 10.2 points. We also report the conditions under which the uncertainty signal 

weakens, giving a candid account of where the approach helps and where it does not. Our 

code is available at https://github.com/Grace0340/DiffCMI. 

RA1037 

15:05–15:20 

DGD-LLaMA: Dual-Stream Decoupled Adaptation for Multimodal Sentiment Analysis 

under Resource Constraints 

Author (s): Yan Li, Hongtao Deng, Xun Zhu 

Presenter: Yan Li, Jianghan University, China 
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Abstract: Multimodal Sentiment Analysis (MSA) aims to integrate visual modality into 

Large Language Models (LLMs). However, existing early-fusion methods often introduce 

noise, leading to the degradation of LLM’s linguistic capabilities. In this paper, we propose 

an exploratory framework featuring Deep Gated Injection and Dual-Stream Decoupling. 

Specifically, we introduce a Visual Bypass Path to skip frozen bottom layers, combined 

with a Deep Non-linear Projection (DNP) module to refine cross-modal features. A 

learnable gating mechanism (tanh α) and dual-stream adapters are designed to process 

visual and textual features independently before late-stage fusion. To address label 

imbalance, we implement Dynamic Gradient Reweighting (DGR). Extensive experiments 

under strict resource constraints (e.g., a single RTX 4090 GPU) reveal that our architecture 

successfully mitigates catastrophic forgetting while establishing a highly efficient and 

competitive baseline (71.24% Acc-2). This study provides valuable insights into the 

resourceperformance trade-offs in multimodal alignment, demonstrating that robust 

sentiment reasoning can be achieved without highend computing clusters, thereby offering 

a practical path for accessible LLM adaptation. Index Terms—Multimodal Sentiment 

Analysis, Large Language Models, Parameter-Efficient Fine-Tuning 

RA4350 

15:20–15:35 

Research on Hierarchical Occlusion Adaptive OHA-YOLO for Pet Behavior Detection in 

Home Intelligent Monitoring 

Author (s): Hongxia Mao 

Presenter: Hongxia Mao, Chengdu Jincheng College, China 

 

Abstract: Aiming at missed detection and fine-grained category confusion caused by large 

pet scale variation, multi-pet/furniture occlusion and low SNR in home intelligent 

monitoring scenes, this paper proposes a hierarchical occlusion adaptive detection network 

OHA-YOLO based on lightweight YOLOv8n. First, a Hierarchical Feature Fusion Module 

(HFFM) is designed to construct three-parallel HFPN to bridge scale semantic gaps via 

separate detail and semantic channels. Second, an Occlusion-Aware Module (OAM) 

embedded in C2f blocks combines DCNv2 and pixel-level occlusion confidence map to 

suppress invalid occluded features without pixel-wise manual labeling. Third, a dual-

branch DAE module adaptively enhances discriminative features of pet heads and limbs 

according to target scale and occlusion ratio. Finally, IW composite loss integrating Inner 

auxiliary boxes and Wise-IoU is proposed to improve bounding box regression for 

incomplete occluded targets. Comprehensive experiments including ablation study, 

quantitative occlusion evaluation, SOTA comparison and Grad-CAM visualization are 

conducted on self-built multi-condition PHD home pet dataset. Experimental results show 

that compared with vanilla YOLOv8n, the mAP@0.5 of OHA-YOLO rises by 4.7% to 

89.2%, and the accuracy of severely occluded samples increases by 9.3%. With only 3.32M 

parameters and 158 FPS GPU inference speed, the model can be deployed on low-cost 

home embedded cameras, providing a lightweight high-precision visual solution for all-day 

health monitoring and abnormal behavior early warning of solitary pets. 

RA1008 

15:35–15:50 

Predicting First-Choice Academic Program of NU Fairview Applicants Using Random 

Forest Classification on Admissions Data 

Author (s): Corazon Rebong, Herminiño Lagunzad, Warren Panizales, Patricia Kerstin 

Zamora 

Presenter: Herminiño C. Lagunzad, National University, Philippines 

 

Abstract: The increasing availability of admissions data in higher education institutions 

presents opportunities for applying predictive analytics to support data-driven enrollment 

planning and academic decision-making. One critical challenge faced by universities is 

accurately anticipating applicants’ first-choice academic programs, as program selection is 

influenced by complex interactions among demographic, academic, and socio-economic 

factors. This study proposes a machine learning–based approach to predict applicants' first-

choice academic programs at NU Fairview using a Random Forest classification model 
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trained on cleaned admissions data. The dataset includes applicant demographic attributes, 

senior high school background, academic track, school type, and socio-economic 

indicators, with the declared first-choice program serving as the target variable. Model 

performance was evaluated using precision, recall, F1-score, confusion matrices, and 

precision–recall analysis to account for class imbalance across programs. Experimental 

results demonstrate consistently strong, balanced performance across major academic 

programs, with high F1 Scores and average precision, particularly in programs with more 

distinct academic pathways. Misclassifications were found to be largely intra-cluster and 

semantically meaningful, occurring primarily among academically related programs. The 

findings confirm that the proposed Random Forest model is robust, interpretable, and 

suitable as a decision-support tool for admissions analytics, program demand forecasting, 

and data-driven academic advising. 
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Online Session 8: AI for Biomedicine, Health, and Wellbeing 
➢ Session Chair: Muhammad Aamir, Huanggang Normal University, China 
➢ Time: 13:30-15:45, August 16, 2026 

➢ Room D: Zoom ID: 860 8150 8935 | Password: 081416 

➢ Papers: RA4341, RA4271, RA1003, RA2086, RA3226, RA3169, RA4302, RA4274 

RA4341 

13:30-13:45 

Predicting Protein–Drug Binding Sites via Multimodal Dynamic-Graph Iterative Refinement 

Author (s): Jianhui Xiong, Feng Zhang, Yuxin Guo, Xinyu Huang 

Presenter: Jianhui Xiong, Concord University College Fujian Normal University, China 

 

Abstract: Identifying protein residues that bind small-molecule ligands is critical for 

functional annotation and drug discovery. Existing protein-language-model and geometric-

deep-learning methods typically treat protein structure as a static residue contact graph, 

ignoring the dynamic clustering of binding sites and precluding iterative graph revision from 

intermediate predictions. We propose IPGR, a multimodal dynamic-graph framework that 

augments ESM-2 and Cβ/Cα contact graphs with Gaussian-network-model dynamic cross-

correlation and communication scores, and iteratively rewires the graph over T rounds via 

three rules (high-confidence enhancement, low-confidence distal decay, and dynamic-

communication edge addition). Under a strict homology-deduplicated protocol (30% 

sequence identity; trained on PDBbind refined, tested on COACH420 and HOLO243), IPGR 

attains residue-level AUPR 0.306, AUC 0.839, and MCC 0.316. Ablation and diagnosis show 

that, at current thresholds, dynamic refinement yields no statistically significant 

improvement over the static backbone (AUPR +0.002, paired t-test p=0.51 over five seeds): 

the genuinely dynamic rule R3 is largely inactive (no new edges for 77% of 663 test 

proteins), whereas R1/R2 only re-weight existing edges by the model's own confidence, and 

a follow-up threshold sweep that activates R3 still fails to improve. We present this 

reproducible evaluation and diagnosis as work in progress toward incorporating protein-

dynamics priors into residue-level prediction. 

RA4271 

13:45-14:00 

Temporal Respiratory Rhythm Instability as a Portable Screening Biomarker for Early 

Parkinson’s Disease 

Author (s): Phatpitcha Taemkhornburee, Aueaphum Aueawatthanaphisut 

Presenter: Phatpitcha Taemkhornburee, The Newton Sixth Form School, Thailand 

 

Abstract: Based on Early identification of Parkinson’s disease (PD) re- mains challenging 

because non-motor and autonomic symptoms may appear before prominent motor 

impairment. This study presents a portable neuro-respiratory screening framework that 

analyzes temporal instability in spontaneous breathing as a potential indicator of early 

Parkinsonian autonomic dysfunction. A compact sensing prototype integrating airflow-

related differential pressure sensing and metal-oxide volatile organic compound (VOC) 

monitoring was implemented using an embedded microcontroller for synchronized breath-

signal acquisition. Rather than relying on compound-specific chemical identification, the 

proposed method extracts interpretable temporal descriptors, including pressure variability, 

respiratory energy dispersion, instantaneous frequency instability, VOC rate dynamics, and a 

normalized Breath Instability Index (BI). These descriptors are aggregated at the subject 

level and evaluated using a regularized logistic-regression classifier under strict subject-wise 

cross-validation. A pilot study involving 10 early-stage PD participants and 10 age-matched 

healthy controls showed increased respiratory rhythm instability in the PD group. The 

proposed composite model achieved approximately 85% accuracy, 88% sensitivity, 82% 

specificity, and an AUC of approximately 0.89, with bootstrap confidence intervals used to 

quantify pilot-scale uncertainty. These preliminary findings suggest that lightweight 

respiratory signal analysis may provide a practical complementary pathway for community-

based PD screening. However, the results should be interpreted as pilot evidence only, and 

larger clinically validated cohorts are required before diagnostic or clinical deployment.  



 

79 
 

RA1003 

14:00-14:15 

ConvMLP-Net for Binary AD-CN Detection: End-to-End Learning on Raw EEG Signals 

Author (s): Zhengji Li, Xing Chen, Qiujie He, Li Chen, Yiheng Lan, Dan Yang, Wuyi Wang, 

Presenter: Xing Chen, Chengdu Jincheng College, China 

 

Abstract: Alzheimer’s disease (AD) is a neurodegenerative disease that poses significant 

challenges for early diagnosis. Predicting cognitive performance and identifying related 

biomarkers in subjects through electroencephalogram (EEG) technology is currently a 

popular research direction. Although EEG is an inexpensive tool for diagnosing dementia, it 

has not yet met the clinical performance standards in terms of sensitivity and specificity. To 

address the limitations of current EEG diagnostic performance, we adopt ConvMLP-Net, 

which takes EEG timedomain signals as input, for end-to-end processing to accomplish the 

classification task through feature extraction and classification layers, thereby eliminating 

traditional frequency-domain feature processing procedures. First, the proposed method was 

evaluated using the publicly available Open-Neuro dataset. Under a subject-independent 

evaluation protocol, the ConvMLP-Net achieved an accuracy (ACC) of 92% in the 

AD/cognitively normal (CN) binary classification task on artifact-removed EEG datasets. 

RA2086 

14:15-14:30 

Explainable AI for Optimizing Treatment Sequencing in Breast Cancer: A Literature Review 

Author (s): Jawharah Alqahtani, Eman Alqaissi 

Presenter: Jawharah Alqahtani, King Khalid University, Saudi Arabia 

 

Abstract: Deciding on an initial treatment strategy for breast cancer, particularly whether to 

begin with surgery or neoadjuvant therapy, remains a complex clinical challenge. In recent 

years, artificial intelligence (AI) models, including machine learning and deep learning 

approaches, have been widely applied to clinical, imaging, and pathology data to predict 

treatment response, especially pathological complete response. Although many of these 

models demonstrate strong predictive performance, their translation into fully integrated 

clinical decision support systems has been limited. The current explainable AI-based 

prediction models created for the planning of breast cancer treatment are critically examined 

in this paper. The analysis synthesizes evidence across clinical-only models, radiomics-based 

magnetic resonance imaging frameworks, longitudinal ultrasound models, multimodal deep 

learning architectures, and guideline-driven systems. Across studies, variability in validation 

rigor and external testing remains evident, and explainability methods such as nomograms 

and saliency-based visualizations are not consistently evaluated from a clinician-centered 

perspective. The field continues to emphasize outcome prediction more than practical 

decision integration within multidisciplinary workflows. Strengthening methodological 

transparency, validation practices, and clinical interpretability will be essential for 

developing reliable and workflow-integrated decision support systems for personalized 

breast cancer treatment. 

RA3226 

14:30-14:45 

Bimodal Tooth Data Fusion of CBCT and Intraoral Scan Based on Local Boundary 

Deformation 

Author (s): Sheng Li, Renjia Gao, Yibo Yuan, Zonghao Li, Huaming Mai, Zhiqiang Liu, 

Tianran Yuan 

Presenter: Sheng Li, Guilin University of Electronic Technology, China 

 

Abstract: With the development of digital dentistry, orthodontic applications increasingly 

require complete tooth models with high accuracy. CBCT crown-root models can represent 

the whole tooth structure, but metal artifacts and imaging limitations often make the crown 

surface insufficient for clinical precision. In contrast, IOS crowns provide high-accuracy 

crown morphology; however, intraoral scanners cannot penetrate gingival tissue, so root 

information is absent from IOS data. A common solution is to fuse CBCT crown-root data 

with IOS crowns to obtain complete, high-precision tooth models. Nevertheless, because IOS 

and CBCT models differ considerably in initial pose, coordinate position, and local 

morphology, conventional PCA- and FPFH-based coarse registration methods may fail to 
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provide reliable alignment. In addition, the direct fusion of the two modalities often produces 

uneven creases or protrusions at the crown-root junction. To address these problems, this 

paper proposes an improved crown-centroid alignment method for coarse registration, in 

which the centroids of crown regions in CBCT and IOS models are used to estimate the 

initial transformation. Based on this coarse alignment, single-tooth ICP fine registration is 

then performed to place each IOS crown accurately. For fusion optimization, a distance-

weighted local deformation strategy is applied to fit the IOS margin band toward the CBCT 

surface, thereby reducing junction irregularities. The deformed margin band is further refined 

by Laplacian smoothing to obtain a continuous complete tooth model. As high-resolution 

IOS scans substitute low-quality CBCT crown geometries, fine surface morphological 

features of crowns are well retained for downstream orthodontic analysis. 

RA3169 

14:45-15:00 

KAN-KGNN: Enhanced DDI Prediction with KAN Nonlinear Aggregation and Relation 

Aware Attention 

Author (s): Shuhui Xiao, Siling Feng, Lishuai Dai, Weigang Kong 

Presenter: Shuhui Xiao, Hainan University Haikou, China 

 

Abstract: Drug-drug interaction (DDI) prediction is a critical task in new drug development 

and clinical trials. Currently, deep learning and knowledge graph technologies have been 

widely applied in DDI prediction with promising results. However, deep learning methods 

typically focused on molecular structural characteristics of drugs, paying little attention to 

interactions between drugs and other biomedical entities.  To effectively capture latent 

associations between drugs and improve DDI prediction accuracy, we propose a novel 

knowledge graph neural network model that integrates Kolmogorov-Arnold Network (KAN) 

based nonlinear neighborhood aggregation and relation-aware attention mechanisms. We 

construct knowledge graphs as input. After acquiring multi-hop neighborhood information, 

we employ KAN for nonlinear feature transformation. Then, a relation-aware attention 

mechanism is used to aggregate heterogeneous semantic information, and a ResidualKAN 

Adapter is introduced to alleviate over-smoothing in deep layers. Finally, the model outputs 

the interaction probability for each drug pair. Experimental results on the KEGG dataset 

demonstrate that compared with baseline models, our proposed method achieves a 1.4% 

improvement in AUC, a 1.6% increase in AUPR, a 1.3% rise in ACC, and a 1.5% 

enhancement in F1 score, validating its effectiveness in boosting DDI prediction 

performance. 

RA4302 

15:00-15:15 

Performing Data Analysis and Machine Learning Techniques on Health Data 

Author (s): Rachel Tsai, Maryam Khazaei 

Presenter: Rachel Tsai, San Jose State University, United States 

 

Abstract: Heart attacks and brain tumors are serious medical conditions where delayed 

diagnosis can be life-threatening. This thesis evaluates machine learning (ML) approaches 

for two distinct medical tasks to improve diagnostic accuracy and speed. For heart attack risk 

prediction, TabNet was applied to tabular patient data, while EfficientNetB0 with transfer 

learning was used for brain tumor classification. Both models outperformed their baselines, 

demonstrating that ML can enhance diagnostic performance across different medical data 

types. 

RA4274 

15:15-15:30 

AccessWay: A Crowd-AI and GIS-Based Accessible Mobility Platform for Disability-

Centered Routing, Urban Barrier Reporting, and Municipal Response Coordination 

Author (s): Phatpitcha Taemkhornburee, Aueaphum Aueawatthanaphisut 

Presenter: Phatpitcha Taemkhornburee, The Newton Sixth Form School, Thailand 

 

Abstract: Based on Urban navigation systems are typically optimized for distance or travel 

time, but they often fail to represent sidewalk conditions, temporary barriers, ramp 

availability, tactile guidance, municipal repair status, and the different mobility needs of 
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persons with disabilities. This paper presents AccessWay BKK, a Crowd-AI and GIS-based 

accessible mobility platform for addressing disability- inclusive navigation gaps in Bangkok. 

The proposed framework integrates profile-aware accessible routing, crowdsourced photo-

based barrier reporting, AI-assisted issue verification, GIS map matching, dynamic 

accessibility scoring, route ranking, and municipal response coordination into a closed-loop 

mobility intelligence system. Instead of treating accessibility as a static map attribute, 

AccessWay models accessibility as a dynamic operational layer that changes with user 

reports, unresolved barriers, and public-sector repair feedback. Empirical validation was 

conducted using live external datasets from the Traffy Fondue Bangkok Metropolitan 

Administration public complaint stream and OpenStreetMap/Overpass data. From 20,000 

public complaint tickets collected between 2026-06-10 15:33 and 2026-06-28 15:18 ICT, 

15,204 tickets were identified as accessibility-relevant urban-barrier proxies. In addition, the 

Bang Phlat OpenStreetMap query returned 2,892 pedestrian or accessibility-related elements, 

including mapped walkable ways, crossings, wheelchair tags, kerbs, and tactile-paving 

attributes. The results show that sidewalk surface defects, blocked passages, encroachment, 

drainage barriers, lighting issues, crossing problems, and ramp-related issues create 

measurable spatial accessibility risk. AccessWay demonstrates how Crowd-AI, GIS, and 

accessibility-aware algorithms can support safer route recommendations, district-level risk 

zoning, and municipal prioritization for more inclusive urban mobility. 

RA4341 

15:30-15:45 

Predicting Protein–Drug Binding Sites via Multimodal Dynamic-Graph Iterative Refinement 

Author (s): Jianhui Xiong, Feng Zhang, Yuxin Guo, Xinyu Huang 

Presenter: Jianhui Xiong, Concord University College Fujian Normal University, China 

 

Abstract: Identifying protein residues that bind small-molecule ligands is critical for 

functional annotation and drug discovery. Existing protein-language-model and geometric-

deep-learning methods typically treat protein structure as a static residue contact graph, 

ignoring the dynamic clustering of binding sites and precluding iterative graph revision from 

intermediate predictions. We propose IPGR, a multimodal dynamic-graph framework that 

augments ESM-2 and Cβ/Cα contact graphs with Gaussian-network-model dynamic cross-

correlation and communication scores, and iteratively rewires the graph over T rounds via 

three rules (high-confidence enhancement, low-confidence distal decay, and dynamic-

communication edge addition). Under a strict homology-deduplicated protocol (30% 

sequence identity; trained on PDBbind refined, tested on COACH420 and HOLO243), IPGR 

attains residue-level AUPR 0.306, AUC 0.839, and MCC 0.316. Ablation and diagnosis show 

that, at current thresholds, dynamic refinement yields no statistically significant 

improvement over the static backbone (AUPR +0.002, paired t-test p=0.51 over five seeds): 

the genuinely dynamic rule R3 is largely inactive (no new edges for 77% of 663 test 

proteins), whereas R1/R2 only re-weight existing edges by the model's own confidence, and 

a follow-up threshold sweep that activates R3 still fails to improve. We present this 

reproducible evaluation and diagnosis as work in progress toward incorporating protein-

dynamics priors into residue-level prediction. 

 
 

  



 

82 
 

Online Session 9: Intelligent Monitoring, Diagnosis, and Control for Industry and 

Agriculture 
➢ Session Chair: Dekai Li, Hainan University, China 
➢ Time: 16:10-17:55, August 16, 2026 

➢ Room A: Zoom ID: 850 9857 3458 | Password: 081416  

➢ Papers: RA4333, RA4323, RA3177, RA3141, RA3199, RA3219, RA3196 

RA4333 

16:10‑16:25 

Acoustic Anomaly Detection for Motor Using Spectrogram Feature Enhancement and Multi-

Scale Temporal Modeling 

Author (s): Yun Wu, Biyun Ding, Yuxia Xu, Jiankun Peng, Chengli Sun, Feilong Chen, 

Zhibo Rao 

Presenter: Yun Wu, Nanchang Hangkong University, China 

 

Abstract: Acoustic monitoring plays an essential role in industrial motor fault diagnosis, yet 

its reliability is severely constrained by heavy background noise, strong reverberation, and 

the scarcity of labeled fault samples. This paper proposes a two-stage integrated framework 

combining noise-adaptive acoustic enhancement and spectrogram-based anomaly detection. 

In the first stage, a U-Net module suppresses noise and reverberation in the spectrogram 

domain; in the second stage, a detector integrating multi-scale edge convolutional blocks, 

bidirectional LSTM, and attention mechanisms extracts discriminative spatiotemporal fault 

features via spectrogram enhancement. Evaluations on motor acoustic data contaminated by 

factory noise and speech interference across different SNRs prove the superior and balanced 

detection capability of our method in noisy scenarios, with average accuracy and AUC 

reaching 0.721 and 0.825, respectively. The embedded enhancement module brings an 

average SNR improvement of 16.43 dB. This verifies the effectiveness and practicality of the 

integrated enhancement-detection paradigm for motor fault diagnosis. 

RA4323 

16:25‑16:40 

A Controlled Evaluation Methodology for Prototype-Modification Strategies in Source Free 

Domain Adaptation: Evidence from Bearing Fault Diagnosis 

Author (s): Chaoya Sui, Xiaoping Ren 

Presenter: Chaoya Sui, Chongqing Chemical Industry Vocational College, China 

 

Abstract: We present a controlled evaluation methodology for prototype-modification 

strategies in source-free domain adaptation (SFDA): hold all hyperparameters constant and 

vary only the mechanism of interest. Applying this to bearing fault diagnosis yields three 

findings. First, epsilon-based pseudo-label selection systematically excludes the Inner Ring 

fault class (0.008% selection rate)—a pattern with direct safety implications. Second, 

Cohen’s kappa of 0.84 demonstrates that a 12.65 percentage-point aggregate accuracy gap 

masks 90.4% identical per-sample predictions. Third, prototype momentum update provides 

no detectable large advantage over fixed prototypes (gap 0.43 pp, d=0.08; 80% power only at 

d at least 1.0). We contribute: (a) a controlled evaluation methodology applcable beyond the 

mechanism tested; (b) evidence that geometric pseudo-label selection can create systematic 

class exclusion; and (c) a demonstration that aggregate accuracy gaps can mask nearidentical 

per-sample behavior. 

RA3177 

16:40‑16:55 

A Spatio-Temporal Learning Framework for Power System Transient Stability Assessment 

Using GCN and Bi-LSTM 

Author (s): Haiquan Zhao, Liujun Lai, Ruixue Ni 

Presenter: Liujun Lai, Southwest Jiaotong University, China 

 

Abstract: Transient stability assessment (TSA) plays a central role in maintaining the security 

and stability of power systems. Although data-driven methods currently dominate TSA 

research, they often fail to adequately account for the influence of topological relationships 

among grid nodes on transient stability and struggle to model grid topology, resulting in 

limited assessment accuracy. To address this limitation, this paper presents a hybrid TSA 
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model combining the graph convolutional network (GCN) and the bidirectional long short-

term memory network (Bi-LSTM) to achieve efficient joint characterization of 

spatiotemporal features.  This model takes grid topology and electrical measurements as 

inputs. A parallel network structure is utilized to extract spatiotemporal features from these 

inputs, followed by feature fusion through a multi-head attention mechanism, enabling 

accurate stability assessment. In addition, a Wasserstein generative adversarial network (W-

GAN) is used to augment transient-unstable samples, mitigating the class imbalance between 

stable and unstable operating conditions. Simulation experiments conducted on the IEEE 39-

bus system demonstrate that the proposed model achieves significant performance 

improvements. 

RA3141 

16:55‑17:10 

Research on a Data-Driven Intelligent Control Method Based on Deep Reinforcement 

Learning 

Author (s): Kai Cui, Yiran Xing 

Presenter: Kai Cui, University of Edinburgh, United Kingdom 

 

Abstract: Traditional control methods usually rely on accurate mathematical models, ffxed 

parameters, and repeated tuning, so their adaptability is limited under nonlinear dynamics, 

time varying parameters, and external disturbances. This paper proposes a data-driven 

intelligent control method based on deep reinforcement learning. The method builds a 

closed-loop learning framework from interaction data and learns an optimized control policy 

through a DDPG-based actor-critic algorithm. Standard DDPG stabilizers are retained, while 

an energy-aware reward, reproducible data logging, parameter scheduling, and disturbance-

oriented evaluation are designed for the control task. A nonlinear underactuated Cart-Pole 

system with time-varying mass, variable length, and random force-pulse disturbances is used 

for verification. Results show that the proposed method achieves lower steady-state error, 

shorter settling time, smaller overshoot, and stronger disturbance recovery ability than PID, 

model predictive control, and online extreme learning machine control. 

RA3199 

17:10‑17:25 

An Improved AI-Driven Intelligent Agricultural System Security Architecture Based on IoT 

Author (s): Shiliang Luo, Zhipan Wu, Lunman Deng 

Presenter: Shiliang Luo, Huizhou University, China 

 

Abstract: The object is to research an AI-Driven intelligent agricultural system architecture. 

So, it is designed to match the AI-Driven intelligent agricultural system. Firstly, an intelligent 

agricultural system architecture scheme is proposed. Then An AI-Driven intelligent system 

security layer architecture is designed in order to monitor the AI-Driven intelligent 

agricultural system reliably. And the sensor nodes with flexible structure and strong 

versatility are deployed. Finally, a lot of simulation experiment is done to evaluate the 

performances. It is showed that the improved intelligent agricultural system structure is 

effective and safe. And it meets the performance requirements. 

RA3219 

17:25‑17:40 

Lightweight Cucumber Disease Recognition via Knowledge Distillation and Model 

Compression: A Systematic Explainability Analysis 

Author (s): Meixuan Ren, Yaoran Chen 

Presenter: Meixuan Ren, Shanghai University, China 

 

Abstract: This paper presents a systematic explainability study of model compression for 

cucumber disease recognition, focusing on how compression stages affect internal decision 

mechanisms. Using ResNet-50 as the teacher model and MobileNetV3-Small as the student 

model, we construct a three-stage compression pipeline of knowledge distillation → L1 

unstructured pruning (30%) → dynamic INT8 quantization, and adopt the Energy 

Concentration Ratio (ECR@k) as a quantitative metric for evaluating Grad-CAM attention 

concentration.  On a public 8-class cucumber disease dataset (6,400 images) across 5 random 

seeds, the final quantized model achieves 21.3× size reduction (90.03 MB → 4.23 MB) and 
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3.3× CPU inference speedup while maintaining 99.96% accuracy (σ = 0.09%). 

Explainability analysis reveals that knowledge distillation is the primary source of attention 

dispersion (ECR@20: 0.056 → 0.077, +37.5%), while pruning and quantization have 

negligible effects. More importantly, we empirically uncover the “high accuracy≠ high 

explainability” problem-after distillation, the student model’s activation may completely 

deviate from target pathological regions yet maintain near-perfect accuracy. Ablation 

experiments further demonstrate that sufficient offline data augmentation is a necessary 

prerequisite for high accuracy and stability. These findings provide a systematic evaluation 

frame work for trustworthy edge AI deployment in data-constrained agricultural domains. 

RA3196 

17:40‑17:55 

Forest Fire Object Detection Algorithm Based on YOLO-GAT 

Author (s): Zhengji Li, Xinrui Li, Shichao Xiang, Peiyao Wang, Siqi Dai, Lanju Tao 

Presenter: Shichao Xiang, Chengdu Jincheng College, China 

 

Abstract: To address the detection of small objects and com- plex backgrounds in forest fire 

detection, a YOLO-GAT-based algorithm is proposed. This paper enhances model accuracy 

and real-time performance using several optimisations: “Copy-Pasting” small-target 

augmentation, the C3Ghost lightweight module, a coordinate attention mechanism, a C3STR 

small-target detection layer, and an improved loss function. The results show that the YOLO-

GAT model achieves a 5.3% increase in mAP over YOLOv5s, validating these strategies. 

The parameter count was reduced by 24.3% (from 7.0M to 5.3M). The computational load 

(FLOPs) increased from 15.9G to 21.9G, but stayed within an acceptable range. Inference 

speed remains at 69 FPS, close to YOLOv5’s 72 FPS. Thus, the improved model meets real- 

time requirements and offers significant value for engineering applications. 
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Online Session 10: Visual Recognition and Multimedia Understanding 
➢ Session Chair: Yuelong Li, Tiangong University, China 
➢ Time: 16:10-18:25, August 16, 2026 

➢ Room B: Zoom ID: 827 6961 1562 | Password: 081416 

➢ Papers: RA4358, RA4316, RA4314, RA4313, RA3239, RA2092, RA2061, RA3201, RA2059 

RA4358 

16:10‑16:25 

High-Frequency Channel Attention Gating for Temporal Action Detection 

Author (s): Lingjing Li, Xiwen Qu 

Presenter: Lingjing Li, Anhui University of Technology, China 

 

Abstract: Temporal action detection (TAD) aims to identify the temporal boundaries and 

semantic categories of action instances in untrimmed videos. Single-stage detectors built on 

pre-extracted video features have achieved competitive performance. However, standard 

temporal convolutions and self-attention often exhibit low-pass smoothing behavior during 

context aggregation, which may attenuate sharp inter-frame transitions at action boundaries 

and thus constrain localization precision. To address this limitation, we propose the High-

Frequency Channel Attention Gating (HF-CAG) module, which aims to preserve and 

enhance high-frequency boundary cues that may be weakened by temporal aggregation 

operators. Specifically, we design a Laplacian-based high-frequency extractor to capture 

local temporal discontinuities at each pyramid level, together with a dual-path channel 

calibrator that selectively amplifies boundary-sensitive channels while suppressing 

background redundancy. The calibrated responses are then injected back into the FPN 

features through a residual gating mechanism, yielding boundary-aware representations for 

action prediction. Experimental results on the THUMOS14 benchmark show that integrating 

HF-CAG into the ActionFormer baseline brings consistent improvements under both I3D 

and InternVideo2-6B features, indicating the effectiveness of the proposed approach. 

RA4316 

16:25‑16:40 

Pose- and Spatial-Aware Inference-Time Recalibration for Human-Object Interaction 

Detection 

Author (s): Yuan Huang, Zhou Xu, Kun Wang, Yunqian Lai, Honggang Chen, Linbo Qing 

Presenter: Yuan Huang, Sichuan University, China 

 

Abstract: Human-Object Interaction (HOI) detection aims to localize interacting human-

object pairs and recognize their interactions. Recent detectors incorporate CLIP textual priors 

into interaction classification, substantially improving semantic understanding. However, 

their interaction scores are typically computed as similarities between visual and textual 

features, making them insensitive to critical action cues such as human pose and human-

object spatial layout. To address this limitation, we decouple pose reasoning from interaction 

detection and shift it to the inference stage. With the base detector kept frozen, our method 

extracts a pose-spatial descriptor from detected human and object boxes, predicts verb 

probabilities using a lightweight multilayer perceptron, and refines the original HOI scores 

through multiplicative re-scoring. In this design, the structured pose prior serves as an 

independent expert that corrects detector outputs, rather than as an auxiliary branch 

entangled with detector training. Experiments on HICO-DET and V-COCO demonstrate that 

our method consistently improves the GEN-VLKT baseline with a modest increase in 

inference latency, while avoiding the full retraining typically required by pose-aware 

methods. We further interpret the proposed rescoring rule and its scaling coefficient from a 

product-of-experts perspective. 

RA4314 

16:40‑16:55 

Training-Time Prototype-Margin Reweighting for Noise-Robust Facial Expression 

Recognition 

Author (s): Jingwen Ling, Tao Wang, Yong Zhou, Pingyu Wang, Linbo Qing 

Presenter: Jingwen Ling, Sichuan University, China 

 

Abstract: Facial expression recognition (FER) in the wild remains challenging because 
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expression labels are inherently ambiguous and often contain visually plausible annotations. 

Such noise is especially harmful when it follows class-dependent confusion patterns, since 

deep networks may gradually memorize corrupted supervision and produce unreliable 

confidence estimates. Existing noisy-label FER methods commonly improve robustness by 

introducing auxiliary branches, attention modules, landmark-guided components, or co-

training frameworks, making robustness depend on additional components beyond the 

standard backbone-classifier pipeline. In this paper, we propose Prototype-Margin 

Reweighting (PMR), a training-time framework with no PMR-specific learnable parameters 

or inference-time branch. PMR exploits the geometry of class prototypes to identify 

supervision inconsistency. Instead of treating all labeled samples equally, PMR establishes 

reliability-preserving class anchors and uses their relative prototype margins to modulate the 

contribution of each training sample. This design suppresses geometrically inconsistent 

samples while preserving a standard backbone-classifier inference pipeline. Diagnostic 

analysis shows that the prototype-margin signal remains informative for label corruption 

throughout noisy training. Experiments on RAF-DB and FERPlus under controlled 

symmetric and asymmetric noise protocols demonstrate that PMR remains competitive under 

symmetric noise and achieves clearer robustness gains under asymmetric class-conditional 

noise. 

RA4313 

16:55‑17:10 

Strengthening CTC-Based Scene Text Recognition with Frequency- and Alignment-Aware 

Guidance 

Author (s): Yajing Ni, Xiwen Qu 

Presenter: Yajing Ni, Anhui University of Technology, China 

 

Abstract: Connectionist temporal classification (CTC)-based scene text recognizers are 

widely used in scene text recognition due to their simple architecture and efficient non-

autoregressive inference. However, their performance is often limited by two factors: 

standard convolutional encoders may smooth fine-grained character details critical for 

irregular text, and the CTC objective provides only sequence-level supervision without direct 

constraints on character-level contextual relationships. To address these issues, we propose a 

two-stage framework combining Frequency-Aware Differential Enhancement (FADE) and 

Character-level Alignment-aware Masked Sequence Guidance (CAMSG). FADE augments 

the SVTRv2 Conv mixer with a lightweight central-difference residual branch, improving 

the encoder's sensitivity to character strokes and edges with minimal overhead. CAMSG 

constructs alignment-aware character-level slots from frame-level RCTC responses by 

integrating soft alignment scores, non-blank confidence, and positional priors, then applies 

masked character prediction with local order guidance as auxiliary supervision. Since the 

auxiliary branch is removed during inference, CAMSG preserves the original CTC 

prediction pipeline without adding inference-time auxiliary branches. Experiments under a 

unified evaluation protocol demonstrate that the two modules provide complementary 

benefits: FADE improves irregular-text recognition with minor encoder overhead, while 

CAMSG offers targeted contextual regularization on challenging cases without additional 

inference-time branches. 

RA3239 

17:10‑17:25 

HEDB-YOLO: Lightweight Underwater Object Detection via Haar-like Edge-Aware 

Downsampling 

Author (s): Chenjun Bi, Wenjie Huang, DanZhang, Guojin Xiao 

Presenter: Chenjun Bi, Huizhou University, China 

 

Abstract: Underwater photographs often suffer from degradation issues, such as color 

distortion, reduced contrast, and boundary blurring, leading to the loss of object details 

during downsampling. This paper presents HEDB-YOLO, a streamlined network for the 

identification of underwater objects. This approach employs low-pass filtering, Haar-like 

phase sampling, gating modification, and edge residual augmentation techniques in the 

downsampling phase to preserve local structural information and enhance weak edge 
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responses. Moreover, considering the characteristics of underwater environments, we execute 

optimized alterations to the network’s backbone and the detection head fusion component, 

replacing segments of the attention architecture with convolutional modules to reduce model 

complexity and dependence on data. Experiments on the RUOD dataset show that 

HEDBYOLO improves AP50:95 by 1.1 percentage points over the baseline model while 

maintaining 6.3 GFLOPs and 2.56M parameters. These results indicate that HEDBYOLO 

achieves higher detection accuracy with almost no increase in model size or computational 

complexity. 

RA2092 

17:25‑17:40 

MRF-Det: Multi-Residual Forensic Evidence Aggregation for Generalizable Deepfake 

Detection 

Author (s): Jie Zou, Hongrui Zhang, Quanbin Xin, Zixuan Zhu, Mengxing Huang, Yingjie 

Feng, Qingkui Chen and Siling Feng 

Presenter: Jie Zou, Hainan University, China 

 

Abstract: Deepfake content and artificial intelligence-generated content (AIGC) have 

reached photo-realistic quality, raising concerns about the credibility of social media, the 

spread of misinformation, and digital forensics. Detection models based on visual foundation 

models (VFMs) have improved robustness, but their generalization remains limited when 

faced with unseen generators and diverse post-processing operations. We identify two factors 

that may contribute to this limitation. First, many detection models rely on a single type of 

forensic feature. When such cues are suppressed, their performance can be substantially 

deteriorated. Second, simple fine-tuning of VFMs may compress rich semantic 

representations into a few forgery-related directions, reducing representation diversity and 

leading to overfitting to specific manipulation types, thereby harming generalisation. To 

address these issues, a multi-view residual forensic aggregation framework for generalizable 

deepfake detection (MRF-Det) was proposed, which builds an orthogonally regularised 

subspace using a contrastive language-image pre-training (CLIP) encoder. For each input 

frame, the framework extracts multiple forensic views, including the original RGB image, 

RGB residual maps, Noise residual, and Frequency domain residual. These features are 

integrated using a lightweight multi-view fusion module, together with a consistency loss 

across views. We evaluated the method on several public deepfake datasets, including 

FaceForensics++, Celeb-DF v2, and so on. Compared with the model (Effort) based on 

orthogonal subspace decomposition (OSD), it improves the Area Under the Curve (AUC) by 

approximately 2%. The gains are more pronounced in challenging settings with unseen 

generators. 

RA2061 

17:40‑17:55 

Explainable Audio Deepfake Detection via Denoising-Based Signal Enhancement 

Author (s): Zhenzhen Huang 

Presenter: Zhenzhen Huang, University of Electronic Science and Technology of China, 

China 

 

Abstract: Advances in audio generation technology have made it increasingly difficult to 

distinguish forged details in synthesized speech, posing growing risks to privacy and 

security. However, existing audio deepfake detection methods often lack interpretability. To 

address these limitations, we propose an explainable audio deepfake detection model based 

on denoising enhancement. A pretrained speech enhancement model is employed to 

reconstruct a denoised version of the input speech, and the corresponding spectrograms are 

enhanced and compared to enlarge the discrepancy between bona fide and forged signals, 

thereby exposing forgery-related traces. A multi-scale cross-attention mechanism is then used 

to fuse features from the original and reconstructed spectrograms for authenticity 

classification. By exploiting the intrinsic representational properties of the audio data itself, 

the proposed method improves interpretability while maintaining detection performance. 

Experiments on ASVspoof and FakeAVCeleb show that the proposed method outperforms 

baseline models in both detection accuracy and equal error rate (EER), while yielding better 
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interpretability. 

RA3201 

17:55‑18:10 

A Lightweight Multi-Task Human Pose Estimation Method for Real-time Digital Avatar 

Driving 

Author (s): Yuhang Luo, Hu Su, Junyu Pan 

Presenter: Yuhang Luo, Southwest Jiaotong University, China 

 

Abstract: Real-time digital human driving plays an essential role in virtual reality, human-

computer interaction, and metaverse applications. Existing human mesh recovery approaches 

can estimate complete joint rotations but usually rely on high-dimensional parameter 

regression, resulting in considerable computational overhead. In contrast, coordinatebased 

pose estimation methods provide accurate joint localization while lacking reliable rotational 

information. To address these limitations, this paper proposes LitePose-R, a lightweight 

multitask human pose estimation framework for real-time digital human driving. The 

proposed framework employs a shared feature extraction backbone and parallel regression 

heads to jointly estimate 3D joint positions and joint rotations within a unified architecture. A 

lightweight feature extraction network based on CSPNeXt and PAFPN is adopted to improve 

computational efficiency, while a Gated Attention Unit (GAU) is introduced to enhance 

discriminative human pose features. The position branch utilizes the SimCC coordinate 

classification strategy for accurate keypoint localization, whereas the rotation branch directly 

regresses joint rotation parameters, eliminating the need for complex parametric body 

models and inverse kinematics optimization. Furthermore, different rotation representations 

and loss functions are systematically investigated. Experiments conducted on the 3DPW 

dataset demonstrate that LitePose-R achieves an MPJPE of 73.54 mm and an MPJAE of 

11.17° using rotation matrix representation with MSE loss. The proposed method achieves a 

favorable balance between accuracy and computational efficiency, making it suitable for 

real-time digital human driving applications. 

RA2059 

18:10‑18:25 

Density-Aware Pruning of Palm Detection Networks 

Author (s): Guodong Zhao, Xueshuang Li, Penghe Zhao, Zhenhuan Hu, Yanggang Zhou 

Presenter: Penghe Zhao, Saint Deem Technology Incorporated Co., Ltd. Hangzhou Branch, 

China 

 

Abstract: To address the challenges of limited computational resources and high model 

redundancy faced by palm detection models in palm vein recognition systems when 

deployed on edge devices, this paper proposes a structured convolutional kernel pruning 

method based on local density modeling in weight space. This method models the 

relationships between convolutional kernels in weight space, calculates their similarity, and 

utilizes local density functions to characterize their redundancy. Based on density 

distribution features, redundant convolutional kernels located in high-density regions are 

pruned first, thereby preserving critical kernels in sparse regions. This method reduces the 

number of model parameters and computational load while maintaining detection 

performance. Experimental results on a subset of the HaGRID dataset demonstrate that, even 

at pruning rates as high as 80%, mAP50 remains unchanged, and mAP50-95 decreases by 

only 2%. Further testing on a self-built infrared palm dataset also demonstrates that, even 

across different modalities, the method can retain key structural information of the palm and 

minimize accuracy loss in the pruned model. The proposed method achieves a good balance 

between detection accuracy and model complexity, exhibits strong generalization and 

scalability, and provides a reference for optimizing lightweight object detection models. 
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Online Session 11: Image Processing, Generation, and Learning Methods 
➢ Session Chair: Chuanlin Liu, Southwest Petroleum University, China 
➢ Time: 16:10-18:25, August 16, 2026 
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RA4257 

16:10‑16:25 

Leveraging Weather-Specific Experts: A Unified Framework for Adverse-Weather Removal 

with Real-World Data Selection and Progressive Knowledge Distillation 

Author (s): Yalin Wang, Wufei Xie, Junqi Yuan, Cao Song, Yuqing Pan, Chenliang Liu 

Presenter: Cao Song, Central South University Changsha, China 

 

Abstract: Adverse weather removal is essential for many computer vision tasks but suffers 

from a lack of real-world training data, as paired clean-weather images are difficult to obtain. 

Existing models often rely on synthetic datasets, which struggle to generalize. To tackle this, 

we introduce a real-world weather removal dataset, generating pseudo labels from an 

existing model and filtering data using a quality evaluation framework based on metrics like 

quality, information content, and removal effect. We further explore adverse weather removal 

by developing a unified model for multiple weather conditions. Existing models often 

overlook unique features and pattern conditions from weather-specific models. To address 

this, we propose a multistage teacher-student strategy: Knowledge Acquisition (KA), 

Knowledge Integration (KI), and Knowledge Test (KT). In KA, the student learns from 

multiple teachers; in KI, this knowledge is integrated using Encoder-Decoder Knowledge 

Interaction and a Teacher-Student Co-Projector. Finally, KT enables independent training and 

testing. Experiments show our method achieves strong performance across diverse adverse 

weather conditions. 

RA1013 

16:25‑16:40 

Negative Values Are Not Just Noise: Differential Feature Sharpening for Efficient Image 

Restoration 

Author (s): Xiaohui Kou, Kexin Zhang, Yang Yan, Hanning Chen 

Presenter: Xiaohui Kou, Tiangong University, China 

 

Abstract: Despite the remarkable progress achieved by Transformer-based architectures in 

Image Restoration (IR) tasks, the quadratic computational complexity of self-attention can 

limit their applicability in high-resolution scenarios. To alleviate this bottleneck, existing 

efficient designs primarily focus on sparse attention and linear attention. However, these 

methods face several practical limitations. Sparse strategies based on ReLU-like 

sparsification may suppress negative activations, reducing feature diversity in IR tasks. 

Meanwhile, linear attention tends to behave as a low-pass filter, which can over-smooth 

high-frequency textures. Challenging the conventional assumption that low activations 

equate to noise, this paper proposes the Differential Feature Sharpening Network (DFS-Net), 

an efficient architecture with O(N) linear complexity. The core innovation lies in the 

Differential Feature Sharpening Linear Attention (DFSLA) mechanism. It first decouples 

features into a primal flow and a differential flow via orthogonal feature decomposition, 

successfully retrieving the negative information typically discarded by traditional sparse 

methods. Subsequently, an adaptive spectral sharpening module is introduced to dynamically 

enhance high-frequency details through learnable power transformations. Furthermore, we 

design a Dual-Spectrum Gated Feed-Forward Network (DS-GatedFFN) that utilizes both 

positive and negative dual-spectrum signals to address the half-wave rectification loss 

present in traditional gating mechanisms. Extensive experiments on multiple benchmark 

datasets demonstrate that DFS-Net achieves a strong quality-efficiency trade-off while 

maintaining an exceptionally low computational cost. 

RA1043 

16:40‑16:55 

Vector Font Generation with Dynamic Multi-Resolution and Structural Priors Encoding 

Author (s): Hao Zhang, Shizhe Zhou 

Presenter: Hao Zhang, Hunan University, China 
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Abstract: The extensive vocabulary and complex structural combinations of Chinese 

characters pose significant challenges for the generation of small-sample vector fonts. Most 

existing neural vector font methods treat the stroke sequences as flat sequences, lacking 

explicit modeling of Chinese character structure knowledge, and using a fixed resolution to 

process all characters, resulting in low data efficiency, excessive computation, or insufficient 

accuracy. To address these limitations, this paper proposes a Chinese vector font generation 

method that integrates structural prior encoding and dynamic multi-resolution strategies. 

Firstly, a Chinese character structure database is constructed, injecting structural priors into 

the feature representation, and using a gated fusion mechanism to achieve effective 

integration of structural features and original sequence features; Secondly, a font complexity 

evaluation system is designed, dynamically allocating rendering resolutions based on the 

comprehensive score, and applying differentiated weights to optimize the model’s attention. 

Experimental results show that the proposed method outperforms existing baseline methods 

in both generation quality and evaluation metrics, providing a more efficient and accurate 

solution for Chinese vector font generation in the context of small samples. 

RA1004 

16:55‑17:10 

Prompt2Edit: Symbolic Planning for Vision–Language Image Editing 

Author (s): Annicet Razafindratovolahy, Rao Yunbo, Mona Afanga, Jean Clement Tovolahy 

Presenter: Annicet Razafindratovolahy, University of Electronic Science and Technology of 

China, China 

 

Abstract: Recent prompt-based image editing methods rely on direct pixel-level 

manipulation through diffusion or enhancement models, often treating the input image and 

natural-language instruction as conditions for a single monolithic transformation. This 

formulation limits multimodal reasoning over visual entities, editing operations, target 

regions, and operation order. To address these limitations, we propose Prompt2Edit, a 

planning-centric framework that reframes image editing as a multimodal sequential decision-

making problem. Given an input image and a natural-language instruction, Prompt2Edit first 

performs object-level scene parsing, then generates a structured sequence of symbolic editing 

actions---each specifying an operation type, a target object or region, and optional 

parameters---before delegating execution to external editing tools. The core planning module 

employs a lightweight Transformer architecture trained via imitation learning, operating on 

frozen vision–language embeddings and object representations. To circumvent the need for 

costly manual annotation, we introduce a synthetic data generation pipeline that leverages 

rule-based expert heuristics applied to object detections and templated instructions, yielding 

realistic, multi-step editing programs for scalable supervision. Experimental evaluation on a 

62,500-sample synthetic dataset demonstrates high planning accuracy, achieving 86.3\% 

action accuracy, 85.5\% target-selection accuracy, and 83.6\% full-sequence accuracy, 

improving over unimodal and component-removed variants. Qualitative results show that 

explicit planning yields coherent operation ordering and accurate spatial grounding, reducing 

common failure modes of one-shot editing approaches. 

RA1038 

17:10‑17:25 

A New Algorithm for Dynamic-Gradient Regularized Nonlinear Mesh Denoising 

Author (s): Han Yin, Huayan Zhang 

Presenter: Han Yin, Tiangong University Tianjin, China 

 

Abstract: This paper investigates a novel mesh denoising method based on dynamic-gradient 

regularization. By incorporating a dynamic gradient into different differential operators, we 

establish a new dynamic-gradient regularization frame- work. Based on this framework, a 

nonlinear mesh denoising model is developed. To solve the resulting nonlinear and non- 

differentiable optimization problem, we propose an efficient algorithm based on operator 

splitting and the alternating direction method of multipliers (ADMM). Numerical 

experiments demonstrate that the proposed method achieves competitive performance 

compared with state-of-the-art denoising approaches, while maintaining reasonable 
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computational cost. Moreover, the method effectively preserves sharp features, restores fine 

geometric details and structures, and significantly reduces staircase artifacts. Quantitative 

error analysis further confirms the robustness of the proposed algorithm. 

RA1024 

17:25‑17:40 

Budget-Invariant Spectrum- Preserving Rewiring for Over-Squashing Mitigation 

Author (s): Siteng Yang, Yang Yan, Hanning Chen, Yaqi Lu, Kexin Zhang 

Presenter: SitengYang, Tiangong University, China 

 

Abstract: We study long-range graph learning where message-passing GNNs degrade due to 

structural bottlenecks, causing distant signals to be compressed (over-squashing). To isolate 

structural benefits from edge-density confounds, we propose Budget-Invariant Densify-then-

Sparsify Rewiring (BI-DSR), which first performs controlled candidate densification to open 

bottleneck routes and then applies an exact-m spectral sparsification to output a graph with a 

strictly unchanged edge budget |Eo|=|E|. On the rewired graph, we introduce GAMMA, a 

gated multi-hop propagation module that aggregates multi-scale information within shallow 

networks. Experiments on both homophilous and heterophilous node classification 

benchmarks show consistent improvements, while distance-bucket diagnostics reveal slower 

performance decay at larger hop distances. Further analyses indicate reduced effective 

diameter and bridge-edge ratio, along with markedly lower top-5% betweenness 

concentration, supporting that BI-DSR mitigates bottlenecks and load concentration under 

strict budget constraints, with competitive efficiency. Keywords: over-squashing, BI-DSR, 

exact-m spectral sparsification, GAMMA 

RA2071 

17:40‑17:55 

Fabric Defect Detection Algorithm Based on Improved YOLOv8 

Author (s): Lin Songcong, Liu Haolin, Lin Xin, Qin Yuan, Yang Shuangyuan, Huang Chao 

Presenter: Haolin Liu, Xiamen University, China 

 

Abstract: Fabric defect detection is a critical task in industrial quality inspection. Traditional 

manual inspection methods suffer from low efficiency, poor accuracy, and high labor costs. 

To address challenges such as imbalanced class distribution, small object detection, and 

extreme aspect ratios in fabric defect datasets, this paper proposes an improved fabric defect 

detection algorithm named DD-YOLOv8* based on YOLOv8. First, data augmentation 

techniques including image enhancement, Copy-Paste, and Mosaic are employed to expand 

and balance the dataset during preprocessing. Second, a cascaded fusion module (CFM), 

inspired by the cascade fusion idea of CFNet, is introduced to replace the original C2f 

module in the backbone, enhancing multi-scale feature extraction and fusion capabilities. 

Third, the CBAM attention mechanism is embedded into the neck network to improve 

sensitivity to small objects. Finally, the EIoU loss function is adopted to replace the original 

CIoU, improving bounding box regression accuracy and convergence speed. Experimental 

results demonstrate that the improved algorithm achieves an mAP of 83.3\%, precision of 

77.3\%, recall of 82.8\%, and a detection speed of 113.1 FPS on a fabric defect dataset, 

striking a favorable balance between detection accuracy and efficiency. 

RA2110 

17:55‑18:10 

Knowledge Graph Embedding Based on Conditionally Parameterized Convolutional Neural 

Network with Dual-Mode Circular Interaction Mechanism for Link Prediction 

Author (s): Qien Yu, Danilo Vasconcellos Vargas 

Presenter: Qien Yu, Kyushu University, Japan 

 

Abstract: By learning parameterized low-dimensional representations of relations and 

entities, knowledge graph embedding (KGE) models can score and predict incomplete 

triples. Many KGE methods investigate in neural networks, especially convolutional neural 

networks (CNNs), to capture deep, non-linear information. However, the interactions 

between entities and relations have long remained insufficiently rich. In this study, we 

propose a KGE model based on Conditionally Parameterized Convolutional Neural Network 

with Dual-Mode Circular Interaction Mechanism, named as DMC-CondConvE, which 
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applies specific two-dimensional (2D) convolutions to relieve these challenges. Our design 

applies conditionally parameterized convolutions (CondConvs) with different circular 

interaction strategies to foster interactions between relation and entity embeddings, achieving 

robust capture of semantic information.  This module includes two modes, termed standard 

circular interaction and Cross-shifted circular interaction. The former captures regular 

circular boundary interactions, while the latter introduces cross-shifted interaction, allowing 

horizontally wrapped positions to be vertically re-indexed and vertically wrapped positions 

to be horizontally re-indexed, aiming to further strengthen distant feature interactions. This 

dual-mode structure facilitates richer interaction between boundary features and interior 

features. Based on these two modes, we design two branches to separately learn each 

interaction pattern. Subsequently, the feature maps from these two branches are vectorized, 

concatenated and fed into a one-dimensional (1D) atrous convolutional neural network with 

several dilation rates to acquire the deep interaction patterns. Evaluation on four benchmarks 

indicates that theour method surpasses existing state-of-the-art approaches. 

RA2072 

18:10‑18:25 

Research on Fabric Sample Image Retrieval Algorithm Based on Multi-Feature Fusion 

Author (s): Lin Songcong, Liu Haolin, Lin Xin, Zhou Min, Yang Shuangyuan, Huang Chao 

Presenter: Haolin Liu, Xiamen University, China 

 

Abstract: Aiming at the problems of low manual efficiency, difficulty in matching visual 

features, and the inability of traditional keyword-based retrieval to support fine-grained 

queries of texture and material in the textile industry, this paper investigates and implements 

three image-based fabric sample retrieval algorithms: color feature matching based on HSV 

color histogram, texture feature matching based on Gray Level Co-occurrence Matrix 

(GLCM), and material classification matching based on transfer learning optimized 

ResNet50. A lightweight, multi-strategy fabric image retrieval framework is constructed 

through color space quantization, multi-directional statistical texture analysis, and fine-

tuning of deep residual networks. Experimental results show that the color matching error 

rate is below 5\%, texture retrieval consistency reaches 97.3\%, and the Top-1 accuracy of 

material classification is 95.4\%. The retrieval response time is within 2 seconds, meeting the 

real-time requirements of industrial scenarios. The experimental results demonstrate that the 

three retrieval strategies proposed in this paper meet the industrial requirements in terms of 

both accuracy and real-time performance, providing a feasible technical solution for 

intelligent visual retrieval in textiles. 
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➢ Invited Speaker: Shaomin Wu 

➢ Papers: RA3137, RA4283, RA3242, RA3215, RA2094, RA2119, RA1030, RA1006 

 

Invited Speech 

16:10-16:30 

Explaining the Relationships in Recurrent Event Data Analysis 

Speaker: Shaomin Wu, University of Kent, UK 

 

Abstract: This presentation introduces a novel explainable temporal point process (TPP) 

model, Stratified Hawkes Point Process (SHPP), for modelling recurrent event data (RED). 

Unlike existing approaches that treat temporal influence as a black box or rely on post-hoc 

explanations, SHPP structurally decomposes event intensities into semantically meaningful 

components for describing self-, Markovian, and joint influences. This decomposition 

enables direct quantification of how past events contribute to future event risks, termed as 

influence values. We further provide a sufficient condition for mean-square stability based 

on kernel decay, ensuring long-term boundedness of intensities and realistic behavioural 

predictions. Experiments and an e-commerce case study demonstrate SHPP's ability to 

deliver accurate, interpretable, and stable modelling of complex event-driven systems. 

RA3137 

16:30‑16:45 

Regime-Aware News-to-Attention Forecasting for Public Trend Spike Prediction 

Author (s): Jiyanglin Li 

Presenter: Jiyanglin Li, Guizhou University of Finance and Economics, China 

 

Abstract: Public attention on the Web often changes abruptly after news coverage, but the 

usefulness of news signals is not uniform across topics. Some topics are preceded by media 

coverage, some move together with news, and others show weak or unstable coupling. In 

this paper, we formulate public trend spike prediction as a temporal pattern recognition 

problem over heterogeneous news and attention signals. We construct a reproducible 104-

topic benchmark from GDELT news coverage and English Wikipedia pageviews, covering 

technology, health, disasters, economy, public events, science, energy, culture, and social-

policy domains in 2025. We estimate regimes only from the training window, then evaluate 

attention-only, news-only, combined, and regime-aware predictors for 1-, 3-, and 7-day 

spike prediction. Results show that historical attention is a strong baseline and that news-

only prediction is insufficient. However, news and regime information provide modest and 

statistically stable incremental value at longer horizons. The study offers an interpretable 

AI-based early-warning framework for identifying when news coverage can support public 

trend monitoring. 

RA4283 

16:45‑17:00 

Intelligent Compliance Review of Standards Based on a Parallel Large Language Model 

Architecture 

Author (s): Zhenpeng An 

Presenter: Zhenpeng An, Shenyang Fire Science and Technology Research Institute of 

MEM, China 

 

Abstract: Standard review constitutes a critical component in ensuring the quality of 

standard formulation and revision. To address the limitations of manual review modes-

namely protracted review cycles and elevated false-positive rates-as well as the inherent 

challenges of single large language models (LLMs), including high output stochasticity and 

insufficient domain adaptability, this study proposes a multi-agent collaborative review 

architecture driven by parallel large language models. First, a constraint set for standard 

drafting guidelines was constructed to enable fine-grained modeling of unstructured 

provisions. Second, a multi-branch parallel agent cluster was designed to broaden the rule 

boundary and facilitate parallel parsing of multi-dimensional compliance tasks. Finally, 
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validation experiments were conducted through random sampling of standard specimens. 

Experimental results demonstrate that the proposed architecture achieves high precision 

(96.55%) and high recall in the identification of formatting errors, invalid references, and 

logical conflicts. Consistent with findings in multi-agent systems research, collective 

collaboration enables complementary advantages among multiple parties, effectively 

enhancing the accuracy and quality of problem-solving. The architecture exhibits 

significant performance improvements over single-model baselines. This research provides 

technical support for the digital transformation of standardization governance in fire 

protection and related domains. 

RA3242 

17:00‑17:15 

A Confidence-Calibrated Multimodal Knowledge Graph for Explainable Drug 

Recommendation 

Author (s): Yichen Song, Siling Feng 

Presenter: Yichen Song, Hainan University, China 

 

Abstract: Heterogeneous biomedical databases provide complementary evidence for 

biomedical knowledge graph fusion and drug-related recommendation. DrugBank provides 

drug, target, and indication information, whereas PubChem contains molecular structures, 

molecular properties, and BioAssay records. However, reliable fusion is not 

straightforward because the same drug or compound may appear across databases with 

different names, identifiers, salt forms, stereoisomeric descriptions, or incomplete structure 

records. Direct rule-based linkage may therefore introduce noisy mappings into the fused 

graph and further affect downstream analysis. To address this issue, this paper presents a 

confidence-calibrated bioactivity-aware multimodal knowledge graph framework for 

explainable drug-related recommendation. A probability-calibrated gradient boosting 

decision tree model estimates DrugBank--PubChem matching probabilities by combining 

textual, identifier-based, and RDKit-derived structural evidence. High- and mid-confidence 

alignments are then used to construct a fused multimodal drug knowledge graph with Drug, 

Compound, Gene, Indication, and BioAssay nodes. Based on the fused graph, a 

downstream explainable Top-K recommendation module integrates molecular structure 

similarity, molecular property similarity, relational and metadata similarity, PubChem 

BioAssay similarity, and alignment confidence to retrieve related drugs with evidence-level 

explanations. The calibrated alignment model achieves an F1-score of 0.9362 and an AUC 

of 0.9932, outperforming a rule-based baseline. In a held-out ATC-based evaluation over 

1,688 query drugs, the full multimodal model improves P@10 from 0.2269 for Graph-only 

to 0.2899, while 87.51% of the Top-10 results are supported by at least three evidence 

types. 

RA3215 

17:15‑17:30 

CA-BED: A Lightweight Context-Aware Framework with Gated Cross-Attention for 

Emotion Recognition in Multi-Party Dialogue 

Author (s): Jinze Yang, Qujiang Lei 

Presenter: Jinze Yang, Taiyuan University of Technology, China 

 

Abstract: Text-only emotion recognition in multi-party dialogue remains inherently 

challenging: in the absence of voice or facial cues, and amid rapidly shifting conversational 

dynamics, conventional sentence-level methods fundamentally fail to capture essential 

contextual dependencies.  While strong baselines like SS-BED (Sentiment-Specific 

Bidirectional Emotion Detector), which employs a dual LSTM encoder with GloVe and 

sentiment-specific embeddings—perform robustly on isolated sentences, they process 

utterances independently, thereby discarding the dialogue history crucial for resolving 

semantic ambiguity. To overcome this limitation, we propose CA-BED (Context-Aware 

Bidirectional Emotion Detector), which extends SS-BED with a cross-attention module that 

draws on the two preceding turns when classifying the target utterance. By sharing encoder 

weights across context and target inputs, and employing an adaptive scalar gate to modulate 

contextual influence, CA-BED achieves robust context awareness while adding a mere 
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49,793 parameters over the baseline. Extensive experiments validate our approach: the 

architecture achieves a highly competitive 0.9136 Macro F1 on the context-free dair-

ai/emotion dataset. On the MELD corpus, combining CA-BED with DistilBERT yields a 

Macro F1 of 0.4648, providing consistent, orthogonal gains of 0.0086 over a context-free 

DistilBERT baseline. Crucially, our empirical analysis reveals that extreme data skewness 

specifically, neutral instances comprising 64.6% of the training data constitutes the primary 

performance bottleneck. This pathological distribution constrains all LSTM-based 

configurations to a narrow Macro F1 band ranging from 0.2338 to 0.3164, an obstacle that 

persists regardless of augmentation, Focal Loss, or speaker embedding interventions. 

RA2094 

17:30‑17:45 

AGRec: Adaptive Granularity Fusion for Large Language Model-based Recommendation 

Author (s): Keshu Cheng, Xiaowei Li 

Presenter: Keshu Cheng, China University of Geosciences (Beijing), China 

 

Abstract: Recommender systems play a critical role in modern digital services by enabling 

personalized content discovery across various domains. Recent advances in large language 

models (LLMs) have significantly improved recommendation performance, yet most 

existing approaches adopt a fixed granularity of preference modeling, failing to capture the 

dynamic interplay between coarse-grained semantic interests and fine-grained sequential 

behaviors. To address this limitation, this paper proposes AGRec1, an adaptive granularity 

fusion framework that employs a dualencoder architecture to separately learn coarse-

grained semantic representations and fine-grained sequential patterns. A novel Granularity 

Router dynamically adjusts their fusion weights based on user-specific granularity profiles, 

while a quantifiable granularity scoring mechanism formalizes hierarchical item 

information. To reduce computational overhead, a decoupled inference strategy caches 

LLM hidden states, reducing finetuning time from several days to approximately 3 hours 

per dataset on a single GPU. Extensive experiments on four realworld benchmarks—Baby 

Products, Musical Instruments, Steam, and Yelp—demonstrate consistent improvements 

over state-of-theart baselines, with gains of up to 9.8% in NDCG@10. Notably, on the flat-

taxonomy Yelp dataset, AGRec achieves an R@10 of 0.0224, surpassing the strongest 

baseline by 4.7%, validating the effectiveness of adaptive granularity modeling across 

diverse taxonomy conditions. 

RA2119 

17:45‑18:00 

Emotion-Aware Music Recommendation via EEG Signals: Temporal-Convolutional and 

Memory-Augmented Modeling 

Author (s): Ming He, Xiaolei Gao, Junkai Zhang, Wenbo Luo 

Presenter: Ming He, Beijing University of Technology, China 

 

Abstract: Electroencephalography (EEG) provides direct insight into users' subconscious 

neural responses to music, enabling emotion-aware recommendations. However, existing 

EEG-based music recommendation methods often fall short of modeling long-range 

temporal dynamics in brain signals, seldom track or recall users' shifting emotional states 

over time, and generalize poorly in cold-start scenarios where new users have limited 

calibration data. To address these challenges, we present EEG-MUSE, an EEG-driven 

emotion prediction framework for music recommendation. EEG-MUSE combines a 

Temporal Convolutional Transformer (TCT) for long-range temporal modeling with a 

Memory-Augmented Network (MAN) for emotional context recall and tracking of 

emotional states over time, and uses Reptile meta-learning to enable fast adaptation to new 

users with limited EEG data. Experiments on two real-world EEG datasets, including 

ablation studies and cold-start evaluation, show that EEG-MUSE outperforms state-of-the-

art baselines in accuracy, MSE, ranking metrics, and cold-start performance. 

RA1030 

18:00‑18:15 

A Ternary Golay Code Approach to Analyzing Hero Image Perception in Sociological 

Testing 

Author (s): Dear Aliya Massalimova, Oleg Gabrielyan, Mikhail Gasparyan, Yelizaveta 

Vitulyova and Ibragim Suleimenov 



 

96 
 

Presenter: Ibragim Suleimenov, National Engineering Academy of the Republic of 

Kazakhstan, Kazakhstan 

 

Abstract: This paper proposes an approach to identifying latent classification features in 

psychological testing data based on the apparatus of ternary logic and error-correcting 

coding. The study is focused on the analysis of the perception of the “hero image” as a 

socioculturally significant construct that may serve as a marker of stable personal attitudes. 

As a mathematical tool, the ternary Golay code (11,6,5) is employed, which makes it 

possible to interpret respondents’ answers as code sequences containing six basic and five 

check features. A model test consisting of 11 questions with three response options 

reducible to elements of the field GF (3) has been developed. The proposed decoding 

procedure ensures the transition from an empirically observed response sequence to its 

structurally consistent form by identifying and correcting local mismatches between direct 

and indirect features. Based on the questionnaire data, it is shown that all examined 

sequences fall within the error-correcting capability of the code. The obtained results 

confirm that decoding can be regarded not only as a technical error-correction operation, 

but also as a means of extracting a more stable latent response structure, thereby increasing 

the reliability of classification. It is also shown that the proposed approach is promising not 

only for psychological testing, but also for a broader range of tasks related to the analysis 

of public reactions in the digital environment, where brief and incomplete forms of 

response can in many cases be interpreted in terms of multi-valued, and in particular 

ternary, logic. 

RA1006 

18:15‑18:30 

SAT-WordleNet: A Self-Attention and Temporal-Embedding Network for Robust Wordle 

Guess Distribution Prediction 

Author (s): Yinghua Peng, Mo Zhu, Wei Kou 

Presenter: Yinghua Peng, University of Electronic Science and Technology of China, China 

 

Abstract: The prediction of Wordle solution difficulty is a complex task influenced by both 

time-invariant linguistic structures and time-variant player population dynamics. 

Traditional methods relying on manual feature engineering often fail to capture high-order 

dependencies between letter positions and non-linear temporal cycles. To address these 

limitations, this paper proposes SAT-WordleNet (Self-Attention and Temporal-Embedding 

Network), an end-to-end deep learning framework. The model employs a dual-stream 

architecture: a Semantic Branch utilizing Multi-Head Self-Attention to intrinsically learn 

structural difficulties without hard-coded rules, and a Temporal Branch employing 

learnable embeddings to capture cyclical trend alongside long-term evolution. Furthermore, 

we introduce a regularized loss function based on Jensen-Shannon (JS) Divergence to 

ensure robust generalization in a small-data regime. Experimental results, including a 

specific case study on the word ``EERIE'', demonstrate that SAT-WordleNet significantly 

outperforms traditional Random Forest and XGBoost baselines. 
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