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Title: Robust robot cognition and control driven by large multimodal data and models

Abstract: Robot systems are needed to solve real-world challenges by combining data-
based machine learning with cognitive, kinematic, dynamic as well as physical models
of cognitive abilities in intelligent systems. There has been substantial progress in deep
neural networks and LLMs in terms of data-driven benchmarking. However, such data-
driven systems are computationally very costly and not yet interpretable, while most
model-based approaches are not robust in an unstructured, dynamic, and changing
world. My talk will first introduce concepts of cognitive systems that allow a robot to
better understand multimodal scenarios by integrating knowledge and learning and
then the necessary modules to enhance the robot intelligence level. Then I will explain
how a robot can consolidate its model as a result of learning from experiences; and
how such cross-modal learning methods can be realized in intelligent robots. In the end,
I will demonstrate several novel robot systems with human-robot interaction, dexterous

walking, and manipulation skills in potential service applications.
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Title: The Challenging of Robot autonomous manipulation : Behavior Reasoning and

Learning

Abstract: This talk briefly introduces the progress and challenges of robots in terms
of intelligence, especially the large language model, segment anything model, and the
difficulty of robots understanding, learning and manipulation in collaboration scenarios.
Aiming at some of the difficult problems, a manipulation method based on visually
physical reasoning is proposed for partially observable scenes. The interaction between
learning and planning (POMDP) enables the robot to perform visual reasoning on
dynamic unstructured scenes and autonomously complete tasks for specific objects.
We will also introduce the robot learning using hindsight trust region policy
optimization on spares reward scenarios, the multi-robot autonomous cooperation

based on multi-agent reinforcement learning and related applications.
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Title: Robust Adaptive Control of Hypersonic Flight Vehicle Considering System

Uncertainty and Constraint

Abstract: With the capability of high-speed flying, a more reliable and cost-efficient
way to access space is provided by hypersonic flight vehicles. Controller design, as
key technology to make hypersonic flight feasible and efficient, has numerous
challenges. This talk addresses the control of hypersonic flight dynamics on the basis
of intelligent learning and robust design. Firstly, the intelligent control with disturbance
observer will be provided to deal with the wind effect and the parametric uncertainty.
Secondly, in case of constraint on angle of attack (AOA), the Barrier Lyapunov
Function based robust design is designed to make sure of the predefined boundaries.
Thirdly, considering the elastic modes, the flexible dynamics is transformed using the
singular perturbation decomposition (SPD) theory and the robust intelligent control is
studied. The simulation tests are provided to show the effectiveness of the proposed

approaches.
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Title: Intelligent animal-robot interaction using emotional perception and behavior

prediction

Abstract: Robotics has become a crucial tool for the study of animal behavior, and it
shows promises in the discovery of novel traits in organisms. It is of great scientific
significance for utilizing biomimetic robots to enable autonomous behavioral
interactions in animal experiments. Thanks to the development of information
technology, existing biomimetic robots are able to perform basic behavioral
interactions. However, they lack the ability to perceive animal emotional states and
predict their behaviors. Furthermore, these robots have limited interaction modes and
poor autonomy, making it challenging for them to integrate effectively into animal
colony. This report focuses on the research progress of the research team at Beijing
Institute of Technology (BIT) in the areas of animal-robot interaction, which mainly
includes emotion perception and behavior prediction in rats, data-driven robot social
behavior generation and planning, object detection and tracking control in rat-robot
interaction, and hierarchical modeling during the interaction process. These studies
hold great potential for applications in the field of neuroscience (e.g., animal behavior

research).
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Title: Motion control of magnetically actuated microrobots towards targeted therapy

Abstract: Untethered, wirelessly controlled microrobots have a broad application
prospects for the bioengineering due to their small scales. Multiple small-scale robots
enable cooperation and increase the operating efficiency. However, independent
control of multiple magnetic small-scale robots is a great challenge, because the robots
receive identical control inputs from the same external magnetic field. We propose a
novel strategy of completely decoupled independent control of magnetically actuated
flexible swimming millirobots. The strategy is verified by experiments of independent
position control of up to four millirobots and independent path following control of up
to three millirobots with small errors. Then, we propose an adaptive leader-follower
formation control of two magnetically actuated millirobots with heterogeneous

magnetization and achieved an autonomous navigation in confined environments.
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Title: Twitter Bot Detection with Heterogeneous Social Networks

Abstract: Twitter bot detection has become a crucial task in efforts to combat online
misinformation, mitigate election interference, and curb malicious propaganda.
However, advanced Twitter bots often attempt to mimic the characteristics of genuine
users through feature manipulation and disguise themselves to fit in diverse user
communities, posing challenges for existing Twitter bot detection models. This talk
focus on improving the detection performance of Twitter bot with heterogeneous social
networks by jointly utilizing multiple user information modalities (metadata, textual
content, network structure). Extensive experiments demonstrate that our models

significantly advance the state-of-the-art on several Twitter bot detection benchmarks.
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Title Authors 1D

Broad Learning System Based on Fusion Dongmei Hu, Xinying Xu, Jiwei Xing,
Features Gang Xie, Jijun Tang and Rong L.i

Multi-Brain Collaborative Target Detection | Changjian Li, Hao Li, Gai Lu, Yang Yu,
Based on RAP Ling-Li Zeng and Dewen Hu

Lidar-Inertial SLAM Method for Accurate
3 ! ! . ! Yuhang Wang and Liwei Zhang 9
and Robust Mapping

Tianci Ji R Zh Y
Interictal EEG Based Prediction of ACTH lanct ) 1ang, unze £heng, uanr_neng
4 . . . o Feng, Dinghan Hu, Feng Gao and Jiuwen 21
Efficacy in Infantile Epileptic Spasms Cao

CCA-MTFCN: A Robotic Pushing-
5 Grasping Collaborative Method Based on | Haiyuan Xu, Qi Wang and Huasong Min 25
Deep Reinforcement learning

6-DoF Grasp Planning on Point Cloud for Chunfang Liu, Weifan Wang, Ruitian

6 o 26
Human-to-Robot Handover Task Pang, Chenxin Li and Yan Shang
Leg Detection for Socially Assistive
J . . y_ Hanchen Yao, Jianwei Peng, Zhelin Liao,
7 Robots: Differentiating Multiple Targets . 27
. . Ran Zhao and Houde Dai
using LiDAR
Image Compressed Sensing Reconstruction . .
Peng Zhao, Jinchan Wang, Huangin
8 via Deep Image Prior With  Feature J J g 57

Peng, Fei Xiang and Liwen Zhan
Space and Texture Information g g g

Pointwise-Measurement-Based Event-
9 Triggered Synchronization of Reaction- Danjing Zheng and Xiaona Song 67
Diffusion Neural Networks

An Improved Image Super-Resolution Xue Li, Zihan Zhou, Kaifeng Wang,
10 Algorithm for Percutaneous Endoscopic Haiying Liu, Yalong Qian, Xingguang 89
Lumbar Discectomy Duan and Changsheng Li
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2. Algorithm & Control 43 3%

ERAN: AN XIFF EER
M VL

Title Authors ID
1 KGRL: A Method of Reinforcement Tingting Xu, Fengge Wu and Junsuo 23
Learning Based on Knowledge Guidance Zhao
Terminal Sliding Mode Control of DC-DC
2 Buck Converter Based on Disturbance Fu Dexin, Liu Leipo and Wen Qiaofeng 29

Observer

Distributed Dynamic Process Monitoring Lin Wang, Shaofei Zang, Jianwei Ma

3 Based on Maximum Correlation and and Shenaaiao Din 36
Maximum Difference 9 9
4 Simplification of Extended Finite State Chao Dong, Yongyi Yan, Huigin Li 39
Machines: A Matrix-based Approach and Jumei Yue
Lane Change Decision Control of
ane Change e_ Ision Control o Chuntao Zhou, Longyin Jiao, Fazhan
5 Autonomous Vehicle Based on A3C . 50
. Tao, Zhumu Fu and Baofeng Ji
Algorithm
Image Encryption Algorithm Based on
6 Quantum Chaotic Mapping and Wavelet Jinyu Zheng and Fei Xiang 56
Transform
Physics-Informed Neural Network Surrogate A .
Longyin Jiao, Dongkai Zhang, Juntao
7 Modeling Approach of Active/passive Flow 4 g J 72

Shang and Gefei Yan
Control for Drag Reduction 9 ! 9

Model Following Adaptive Control of Links
8 for the Complex Dynamical Network via the Xiaoxiao Li and Chao Wu 75
State Observer

Gaussian Process based Stochastic Model
9 Predictive Control of Linear System with
Bounded Additive Uncertainty

Fei Li, Lijun Song, Xiaoming Duan,
Chao Wu and Xuande Ji

91

Observer-Based Nonsingular Terminal
10 Sliding Mode Guidance Law with Fixed- Xiaojing Li, Chao Wu and Yan Wang 94
Time Convergence

—24 —
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Title Authors 1D

FAANEet: Feature-Augmented Attention ]
Yunpeng Gu, Jie Zou, Chao Ma, Yong

1 Network for Surface Defect Detection of Metal ] ] 5
. Zhang, Mengtong Zhang and Jianwei Ma
Workpieces

A Novel TCM Prescription Recommendation o ] o
Zhiwei Zhang, Yaoyi Wang, Shun Liu, Lin

2 Algorithm Based on Deep Crossing Neural . 14
Wang and Mingchuan Zhang
Network

Robust Real-time Optimized LiDAR Odometry ) ] o
3 . . Guogiang Yin and Liwei Zhang 19
with  Loop Closure Detection

Machine Anomalous Sound Detection Based on . . .
4 . . . Shenggiang Cai and Wenju Zhou 20
Feature Fusion and Gaussian Mixture Model

PSO-BP Neural Network-based Optimization of L
Yan-Qin Li, Liang Fu, Zhouzhou Hou and

5 Automobile Rear Longitudinal Beam Stamping . 24
De-Hai Zhang
Process Parameters

End-to-end Automatic Parking Based on ] ) o
Zhizhao Li, Longyin Jiao, Zhumu Fu and

6 Proximal Policy Optimization Algorithm in 62
Carla Fazhan Tao

Multi-objective Optimization Energy L .
. Bo Chen, Fazhan Tao, Pengju Si, Haoxiang
7 Management Strategy for Fuel Cell Hybrid 63

. . . . ) Ma and Longlong Zhu
Electric Vehicles During Vehicle Following

A Deep Reinforcement Learning-based Energy .
o ; Ruiging Hua, Fazhan Tao, Zhumu Fu and
8 Management Optimization for Fuel Cell Hybrid 68

. . I . Longlong Zhu
Electric Vehicle Considering Recent Experience

State of Charge Estimation of Lithium-ion L

. . Chao Wang, Kaixin Zhang, Chao Wu and
9 Battery Based on Multi-modal Information ] 69
. . Xiangyang Cao
Interaction and Fusion

10 Sperm Recognition and Viability Classification Wentan Jiao, Yingsen Xie, Yang Li and 27
Based on Artificial Intelligence Jingyi Qi

1 GANs-Based Model Extraction for Black-box | Xiurui Fu, Fazhan Tao, Pengju Si and Zhumu 8
Backdoor Attack Fu

e
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4. Robotics & Bioinformatics 483z

EFA: KIFE E OB BEER
B —# 6010

Transformer and Token Reduction

Gou and Fuchun Sun

Title Authors ID
Iris Recognition Network based on Full . o .
1 . . Xina Liu, Xinying Xu and Pengyue Li 4
Coordinate Attention
5 Obstacle Avoidance Control Method for Robotic Weixin Quan, Wenbo Zhu, Lufeng Luo, 1
Assembly Process Based on Lagrange PPO Qinghua Lu, Kai Wang and Meng Liu
Zero-shot Sim-to-real Transfer of Robust and . . o
. Meina Zhang, Mingyang Li, Kaidi Wang,
3 Generic Quadrotor Controller by Deep . 22
. . Tao Yang, Yuting Feng and Yushu Yu
Reinforcement Learning
4 Robot Manipulation Strategy for Explosives Run Guo, Yi Yuan, Funchun Sun, Shuhuan -
Disposal in Cluttered Scenes Wen, Yang Chen and Linxiang Li
Adaptive Neural Composite Learning Finite-
5 time Control for a QUAV with Guaranteed Chenglin Wu and Song Shuai 60
Tracking Performance
Multimodal wearable device signal based Yangbin Ge, Dinghan Hu, Xiaonan Cui,
6 epilepsy detection with multi-scale convolutional | Tiejia Jiang, Feng Gao, Tao Jiang, Pierre- 78
neural network Paul Vidal and Jiuwen Cao
Improving EEG-Based Continuous Grip Force o . L .
o ] S Sikai Wu, Zeqi Ye, Xingxing Chu, Lu Gai,
7 Decoding in Grasp-Lift Tasks by Considering . . 80
. Yang Yuand Ling-Li Zeng
Grip Force Levels
3D Path Planning And Tracking Of Quadrotor
8 Based On Improved Whale Optimization Jingrun Liang and Lisang Liu 85
Algorithm
g Multimodal Pneumatic Control System for Soft Changsheng Chen, Di'En Wu, Wenging 86
Robot Chai, Guoquan Yang and Haiming Huang
Enhancing Robot Manipulation Skill Learning . . . L
] ] - Renjie Han, Naijun Liu, Chang Liu, Tianyu
10 with Multi-Task Capability Based on 93
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Title Authors 1D

Exploring Model Depth Adaptation in
xploring P pration | Ke Wang, Gang Xie, Zhe Zhang,

1 Image Super-Resolution for Efficient 2
gesup Xinying Xu and Lan Cheng
Inference
9 RGB to L*a*b* Color Prediction Model Yong Zhang, Jie Zou, Chao Ma, 6
Based on Color Cards Yunpeng Gu and Jianwei Ma

A Diverse Environment Coal Gangue
Image Segmentation Model Combining
Improved U-Net and Semi-supervised
Automatic Annotation

RB-LIO: A SLAM Solution Applied to
4 Large-Scale Dynamic Scenes with Multiple Yanzhou Zhang and Liwei Zhang 13
Moving Objects

Xiuhua Liu, Wenbo Zhu, Zhengjun Zhu,
Lufeng Luo, Yunzhi Zhang and Qinghua 12
Lu

Object Detection with Depth Information in

Ruowang Liu, Xinbo Chen and Bo Tao 17
Road Scenes g

Target Detection Method Based on . . - .
9 I Boao Li, Du Jiang, Xinjie Tang, Ying

6 Mobilenetv2-SSD with Multi-Scale Feature . 18
. Sun and Yaoqing Weng
Fusion
No-reference Point Cloud Qualit
. . Q . Y Xinyu Wang, Ruijun Liu and Xiaochuan
7 Assessment via Contextual Point-wise Deep Wan 37
Learning Network 9
Measurement of Solder Wetting Angle
8 Based on Image Processing and Polynomial Zhou Xingyu and Liu Shanzhong 59
Fitting
Infrared Aircraft Anti-Interference . - . . -
o Gang Liu, Hui Tian, Qifeng Si, Huixiang
9 Recognition based on Feature Enhancement 70
Chen and Hongpeng Xu
CenterNet
MHRN-ST: Go Board Recognition with
. S 9 Junxian Zhou, Yunhan Lin and Huasong
10 Multi-Stage Highlight Removal Network Min 83
based on Swin Transformer
1 Construction of Minecraft Virtual Reality | Nuocheng Ji, Hanyang Zhuang and Ming 96
Scene Based on Voxel Point Cloud Yang
— 27 —
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