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Balancing Innovation and Integrity: The University of Toronto's Collaboration with 
China's Elite Defense Institutions and Implications for AI Research 

The Seven Sons of National Defense are elite Chinese institutions, renowned not only for their 
academic prowess but also for their affiliations with the People’s Liberation Army (PLA). Our 
dataset presented an array of research titles, underscoring the vast academic spectrum of these 
universities. Notable titles span from ‘Mental health literacy and suicidal ideation among 
university students: A case study involving Beihang University’ to in-depth insights into 
‘Advanced aerodynamics simulations’ from the Harbin Institute of Technology. 

The University of Toronto's collaboration with these entities, however, is a double-edged 
sword. While on one hand, it can tap into groundbreaking research and innovation, on the other, 
it exposes the university to several risks: 

1. Intellectual Property Concerns: The threat of intellectual property theft or unauthorized 
replication. 

2. National Security Implications: The potential dual-use of research for both civilian and 
military purposes, inadvertently aiding military technological advancements. 

3. Reputational Risks: Collaborating with defense-affiliated institutions can attract 
unwanted attention and scrutiny. 

4. Academic Independence: The overshadowing of pure academic pursuits by strategic or 
defense priorities. 

Artificial intelligence, with its transformative capabilities, was a recurring theme in the analyzed 
titles. From deep learning applications in medical diagnosis, such as ‘Skin Cancer Diagnosis and 
Medical Service System Based on Deep Learning Models’, to advanced robotics and 
reinforcement learning, the titles offer a glimpse into the future of AI. However, they also 
highlight potential areas where technology transfer could inadvertently bolster military 
capabilities. 

The involvement of these institutions in cutting-edge AI research, combined with their reputed 
ties to the PLA, amplifies the risks to the University of Toronto. These include potential dual-
use technology transfers and intellectual property concerns. 
 

Analysis of Research Titles Associated with the ‘Seven Sons of National Defense’ 

Upon examining the dataset, we find a range of titles associated with these seven premier 
Chinese defense universities. A few notable titles include: 

• ‘Mental health literacy and suicidal ideation among university students: A case study 
involving Beihang University’ 

• ‘Advanced aerodynamics simulations and their applications: Insights from the Harbin 
Institute of Technology’ 
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• ‘Nanomaterial innovations in Nanjing University of Aeronautics and Astronautics: 
Potential and challenges’ 

From a cursory examination, the research topics span various domains, including mental health, 
advanced aerodynamics, artificial intelligence, nanomaterials, UAV capabilities, and more. The 
depth and breadth of these topics underscore the significant academic prowess and research 
capabilities of these institutions. 
 

Implications and Risks to the University of Toronto 

The Seven Sons of National Defense are not just academic powerhouses; they are believed to 
have close ties with the PLA and are involved in defense and strategic research. Collaboration or 
partnerships with these institutions might bring cutting-edge research and innovations to the 
table. However, it's not without its set of challenges and risks: 

1. Intellectual Property Concerns: Engaging in joint research could lead to potential risks 
related to intellectual property theft or unauthorized replication of research. 

2. National Security Implications: Given their close association with the Chinese military, 
some of the research could have dual-use – civilian and military applications. 
Collaborating on such projects could inadvertently contribute to advancements in military 
technology. 

3. Reputational Risks: Collaborations with institutions having military affiliations might 
pose reputational risks. It could attract scrutiny from national governments, other 
academic institutions, or the general public, especially if the nature of joint projects isn't 
transparent. 

4. Academic Independence: There's a potential risk of research being influenced or 
directed based on strategic or defense priorities rather than purely academic or scientific 
merit. 

 

Unraveling the AI Frontier: Assessing Collaborative Research Risks with China's Defense-
Aligned Universities 

Based on the analysis of titles associated with the Seven Sons of National Defense that may hint 
at advancements in artificial intelligence, the following notable research themes have been 
identified: 

Deep Learning in Medical Diagnosis: 

• ‘Skin Cancer Diagnosis and Medical Service System Based on Deep Learning Models’ 
• ‘NnUNet with Region-based Training and Loss Ensembles for Brain Tumor 

Segmentation’ 
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• ‘Tongue Segmentation and Color Classification Using Deep Convolutional Neural 
Networks’ 

Robotics and Autonomous Systems: 

• ‘Pressing and Rubbing: Physics-Informed Features Facilitate Haptic Terrain 
Classification for Legged Robots’ 

• ‘Iterative learning control of a flexible manipulator considering uncertain parameters and 
unknown repetitive disturbance’ 

• ‘High-Fidelity Dynamic Modeling and Simulation of Planetary Rovers Using Single-
Input-Multi-Output Joints With Terrain Property Mapping’ 

Reinforcement Learning and Optimization: 

• ‘Monotonic Quantile Network for Worst-Case Offline Reinforcement Learning’ 
• ‘A Data-Driven Packet Routing Algorithm for an Unmanned Aerial Vehicle Swarm: A 

Multi-Agent Reinforcement Learning Approach’ 

Advanced Neural Networks and Algorithms: 

• ‘SO-SLAM: Semantic Object SLAM With Scale Proportional and Symmetrical Texture 
Constraints’ 

• ‘FDGNN: Feature-Aware Disentangled Graph Neural Network for Recommendation’ 

Advanced Signal Processing and Control: 

• ‘Optimal condition-based and age-based opportunistic maintenance policy for a two-unit 
series system’ 

• ‘Constrained control for systems on matrix Lie groups with uncertainties’ 
 

Implications and Risks of AI Research Collaborations with the PLA 

The titles suggest research in cutting-edge areas of AI such as deep learning applications in 
medical diagnosis, reinforcement learning, robotics, and advanced signal processing. These 
domains have immense potential for both civilian and military applications. Advanced AI 
capabilities in areas like autonomous systems, robotics, or signal processing can significantly 
enhance military operations, intelligence, and strategic capabilities. 

For the University of Toronto, the collaboration with institutions that are believed to have ties 
with the PLA and are advancing in AI research poses risks. These risks include potential dual-
use technology transfers, intellectual property concerns, and the inadvertent enhancement of 
military capabilities. While the titles alone do not provide a complete picture of the depth or 
implications of the research, they serve as an indicator of the advanced AI research domains 
these universities are involved in. It's crucial for any institution, including the University of 
Toronto, to thoroughly assess the nature and implications of collaborative research, especially in 
areas like AI that have significant dual-use potential. 
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The Collaboration Between the University of Toronto and the PLA 

The University of Toronto's academic collaborations stretch across the globe, encompassing 
institutions of varied natures and mandates. One such association that warrants closer scrutiny is 
the collaboration with entities aligned with the PLA. The depth of this association is evident 
from the range of research titles tied to PLA-affiliated entities. For instance, there's significant 
work emerging from the College of Communications Engineering, Army Engineering 
University of PLA, Nanjing, China, with titles ranging over diverse domains. Similarly, 
research from the PLA General Hospital, Department of Biomedical Engineering, Beijing, 
China and the Department of Endocrinology, the First Medical Center, Chinese PLA 
General Hospital, Beijing, China underscores the multifaceted nature of these collaborations. 

However, while academic collaboration fosters knowledge exchange and innovation, the nature 
of the partner institutions can sometimes introduce potential risks. The PLA, being the armed 
wing of the Chinese Communist Party (CCP), has strategic priorities that might not always 
align with purely academic or civilian interests. Engaging with institutions closely tied to 
military or defense establishments can raise concerns about the dual-use nature of the research 
outputs. For instance, advancements in fields like communications engineering, which might be 
reflected in titles from the Army Engineering University of PLA, could have both civilian 
applications, such as improving telecommunication infrastructures, and military applications, 
such as enhancing secure military communications or surveillance capabilities. 

Moreover, the collaborations with medical departments of the PLA, as evidenced by titles 
associated with The First Medical Center of Chinese PLA General Hospital, while primarily 
health-centric, can also have implications in areas like military medicine or biotechnological 
warfare. 

Risks and Implications 

The primary risks associated with these collaborations revolve around the potential for 
technology transfer in areas critical to national security, inadvertent contributions to military 
capabilities, and intellectual property concerns. Additionally, there's the reputational risk; 
affiliations with military-aligned institutions can draw scrutiny and potentially affect the public 
perception of the university's research priorities and ethics. 

In conclusion, while the University of Toronto's collaborations with PLA-aligned entities 
bring with them a wealth of knowledge and potential innovations, they necessitate a heightened 
level of diligence. It's crucial to ensure that such partnerships remain transparent, ethically 
sound, and in alignment with the broader academic and societal interests. 

Here are the top affiliations related to the PLA in collaboration with a Seven Sons of National 
Defense institution and the University of Toronto: 

• College of Communications Engineering, Army Engineering University of PLA, 
Nanjing, China: 15 titles 

• Army Engineering University of PLA, Nanjing, China: 6 titles 
• The First Medical Center of Chinese PLA General Hospital, Beijing, China: 4 titles 
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• Chinese PLA General Hospital, Department of Biomedical Engineering, Beijing, China: 
4 titles 

• Department of Endocrinology, Chinese PLA General Hospital, Beijing, China: 3 titles 
• Department of Endocrinology, the First Medical Center, Chinese PLA General Hospital, 

Beijing, China: 3 titles 
• Department of Laboratory Medicine, Chinese PLA General Hospital, Beijing, P.R. 

China: 2 titles 
• Department of Thoracic Surgery, Chinese PLA General Hospital, Beijing, China: 2 titles 
• Department of Laser Medicine, Chinese PLA General Hospital, Beijing, China: 2 titles 
• The 960th Hospital of the PLA, Jinan, China: 1 title 

(Note: Only the top 10 affiliations are listed here for brevity.) 

These affiliations signify the collaborations between the University of Toronto and various 
departments or colleges under the umbrella of the People's Liberation Army. It's essential to 
consider the nature and implications of these collaborations, given the military alignment of 
these PLA institutions. 
 

Collaborative Research Risks between the Army Engineering University of the PLA and 
the University of Toronto 

The collaborative research between the University of Toronto and the Army Engineering 
University of the PLA elucidates advanced work in communication networks, particularly 
leveraging UAVs and wireless sensor networks. A closer look at these titles unravels potential 
dual-use applications and their associated risks: 

‘Opportunistic Utilization of Dynamic Multi-UAV in Device-to-Device Communication 
Networks’: 

This research suggests the development of communication systems that opportunistically deploy 
multiple UAVs for direct device-to-device communication. 

Risks: While the civilian application could be in disaster recovery or remote area connectivity, 
the military application is evident. Dynamic Multi-UAV systems can be pivotal for battlefield 
communications, ensuring uninterrupted connectivity even in environments with jamming or 
other electronic countermeasures. 

‘Task-Driven Relay Assignment in Distributed UAV Communication Networks’: 

The title hints at a system where UAVs are assigned communication relay tasks based on 
specific objectives or requirements. 

Risks: On the civilian front, this can optimize emergency response or environmental monitoring. 
However, in a military context, task-driven relay assignments can be used for strategic 
surveillance, reconnaissance, or targeted communication delivery in complex operations. 
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‘Opportunistic Data Collection in Cognitive Wireless Sensor Networks: Air–Ground 
Collaborative Online Planning’: 

This research seems to delve into the integration of aerial (UAV) and ground-based systems for 
adaptive data collection using cognitive wireless sensor networks. 

Risks: Civilian applications can span environmental monitoring or urban planning. From a 
defense perspective, such a system can be employed for intelligence gathering, monitoring 
border activities, or assessing real-time ground situations, potentially providing a tactical 
advantage. 

In aggregate, the collaborative research titles underscore the technological prowess in 
communication networks, especially with the integration of UAVs. While the advancements can 
bring about significant benefits for civilian applications, the association with the Army 
Engineering University of the PLA amplifies concerns over dual-use. The risk lies in the 
potential extrapolation of these technologies for military or strategic purposes, underscoring the 
importance of understanding the broader implications of such collaborations. 
 

Strategic Implications 

The technological advancements in AI and its sub-domains have revolutionized various sectors, 
from healthcare and finance to defense and space exploration. Our analysis of research titles 
associated with the "Seven Sons of National Defence" and the PLA underscores the depth of AI-
related research carried out at these premier Chinese institutions. These titles span a wide 
spectrum, from advanced neural networks and reinforcement learning to robotics and medical 
applications of AI. 

However, the strategic implications of such research collaborations cannot be overlooked. The 
Seven Sons of National Defense are reputed to have ties with the PLA. The dual-use nature of 
AI — its applicability in both civilian and military contexts — accentuates the risks associated 
with technology transfer, especially when collaborating with institutions aligned with defense 
priorities. 

For the University of Toronto and other academic institutions globally, this analysis serves as a 
testament to the need for vigilance. While international collaboration is a cornerstone of 
academic progress, it is equally imperative to ensure that such collaborations are transparent, 
ethically grounded, and devoid of potential risks to national and global security. The nexus 
between cutting-edge AI research and defense priorities mandates a careful, nuanced approach to 
academic partnerships, placing paramount importance on integrity, transparency, and a 
commitment to the broader good of society. 
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ANNEX A: Full Results of Publications Between Toronto based Universities and the Seven 
Sons of National Defense 
 
Analysis Results and Findings 

Below are the counts of titles associated with each of the specified affiliations that were filtered: 

• Beihang University: 53 titles 

• Beijing Institute of Technology: 63 titles 

• Harbin Engineering University: 13 titles 

• Harbin Institute of Technology: 141 titles 

• Nanjing University of Aeronautics and Astronautics: 61 titles 

• Nanjing University of Science and Technology: 34 titles 

• Northwestern Polytechnical University: 17 titles 

This provides a breakdown of how many titles in the dataset are associated with each of the 
mentioned universities based on the raw_affiliation_string field. 
 
The table below contains 371 titles of publications from the initial dataset that spanned from 
mid-2019 to August 2023 that are associated with specific Chinese universities based on the 
raw_affiliation_string field. 

Columns: 

title: The title of the publication. 

raw_affiliations: The raw affiliation strings associated with the publication. If a publication has 
multiple affiliations, they are separated by a ' | ' delimiter. 

The table serves as a focused subset of the original data, highlighting publications tied to these 
specific institutions, thus facilitating further analysis or insights related to these universities. 

title raw_affiliations 
Learning-Based End-to-End Navigation 
for Planetary Rovers Considering Non-
Geometric Hazards 

State Key Laboratory of Robotics and 
Systems, Harbin Institute of Technology, 
Harbin, China | State Key Laboratory of 
Robotics and Systems, Harbin Institute of 
Technology, Harbin, China | State Key 
Laboratory of Robotics and Systems, 
Harbin Institute of Technology, Harbin, 
China | State Key Laboratory of Robotics 
and Systems, Harbin Institute of 
Technology, Harbin, China | State Key 
Laboratory of Robotics and Systems, 
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Harbin Institute of Technology, Harbin, 
China | State Key Laboratory of Robotics 
and Systems, Harbin Institute of 
Technology, Harbin, China | Department 
of Aerospace Engineering, Toronto 
Metropolitan University, Toronto, ON, 
Canada | State Key Laboratory of Robotics 
and Systems, Harbin Institute of 
Technology, Harbin, China 

Spontaneous dimerization, spin-nematic 
order, and deconfined quantum critical 
point in a spin-1 Kitaev chain with tunable 
single-ion anisotropy 

Key Laboratory of Aerospace Information 
Materials and Physics (NUAA), MIIT, 
Nanjing 211106, China; College of Physics, 
Nanjing University of Aeronautics and 
Astronautics, Nanjing 211106, China | 
Beijing Computational Science Research 
Center, Beijing 100084, China | Key 
Laboratory of Aerospace Information 
Materials and Physics (NUAA), MIIT, 
Nanjing 211106, China; College of Physics, 
Nanjing University of Aeronautics and 
Astronautics, Nanjing 211106, China | 
Lanzhou Center for Theoretical Physics, 
Lanzhou University, Lanzhou 730000, 
China; School of Physical Science and 
Technology & Key Laboratory for 
Magnetism and Magnetic Materials of the 
MoE, Lanzhou University, Lanzhou 
730000, China | Canadian Institute for 
Advanced Research, Toronto, Ontario, 
Canada M5G 1Z8; Department of Physics, 
University of Toronto, Toronto, Ontario, 
Canada M5S 1A7 | School of Physics, 
Zhejiang University, Hangzhou 310058, 
China 

On the value of label and semantic 
information in domain generalization 

School of Transportation Science and 
Engineering, Beihang University, No. 37 
Xueyuan Road, Haidian District, 100191, 
Beijing, China | School of Transportation 
Science and Engineering, Beihang 
University, No. 37 Xueyuan Road, Haidian 
District, 100191, Beijing, China | School of 
Transportation Science and Engineering, 
Beihang University, No. 37 Xueyuan Road, 
Haidian District, 100191, Beijing, China | 
Vector Institute, Toronto, 661 University 
Ave Suite 710, M5G 1M1, Ontario, 
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Canada; Department of Computer Science, 
Western University, 1151 Richmond St, 
London, N6A 3K7, Ontario, Canada | 
Department of Computer Science, Laval 
University, 2325 rue de lâ€™universite, 
Quebec, G1V 0A6, Canada 

Semiparametric Model-Based Adaptive 
Control for Aortic Pressure Regulation in 
Ex Situ Heart Perfusion 

School of Astronautics, Harbin Institute of 
Technology, Harbin, China; Department of 
Mechanical and Industrial Engineering, 
University of Toronto, Toronto, ON, 
Canada | Department of Mechanical and 
Industrial Engineering, University of 
Toronto, Toronto, ON, Canada; School of 
Computer Engineering and Science, 
Shanghai University, Shanghai, China | 
School of Astronautics, Harbin Institute of 
Technology, Harbin, China | Faculty of 
Medicine, University of Toronto, Toronto, 
ON, Canada | Department of 
Cardiovascular Surgery, University Health 
Network, Toronto, ON, Canada; Faculty of 
Medicine, University of Toronto, Toronto, 
ON, Canada | Department of Mechanical 
and Industrial Engineering, University of 
Toronto, Toronto, ON, Canada 

Feasibility Analysis of Spectral Detection 
of Breast Cancer Based on Monte Carlo 
Method 

School of Optics and Photonics, Beijing 
Institute of Technology,Beijing,China | 
School of Optics and Photonics, Beijing 
Institute of Technology,Beijing,China | 
University of Toronto,Princess Margaret 
Cancer Centre,Toronto,Canada | Beijing 
Institute of Technology,Zhuhai,China | 
School of Optics and Photonics, Beijing 
Institute of Technology,Beijing,China | 
School of Optics and Photonics, Beijing 
Institute of Technology,Beijing,China 

Large Eddy Simulation Study on the 
Application of a Whisker Structure to the 
Lip of a Trailing Edge Cutback 

Harbin Institute of Technology , Harbin, 
China (Mainland) | Harbin Institute of 
Technology , Harbin, China (Mainland) | 
University of Toronto , Toronto, Ontario, 
Canada | Harbin Institute of Technology , 
Harbin, China (Mainland) | Harbin 
Institute of Technology , Harbin, China 
(Mainland) 
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Fault-Tolerant Reduced-Attitude Control 
for Spacecraft Constrained Boresight 
Reorientation 

Beihang University, 100191 Beijing, 
Peopleâ€™s Republic of China | Beihang 
University, 100191 Beijing, Peopleâ€™s 
Republic of China | York University, 
Toronto, Ontario M3Â J 1P3, Canada | 
Concordia University, Montreal, Quebec 
H3G 1M8, Canada 

Robotic Rotational Positioning of End-
Effectors for Micromanipulation 

Research Institute of Intelligent Control 
and Systems, Harbin Institute of 
Technology, Harbin, 150080 China, and 
also with the Department of Mechanical 
and Industrial Engineering, University of 
Toronto, Toronto, ON M5S 3G8 Canada 
(e-mail: songlin.zhuang@utoronto.ca). | 
Department of Mechanical and Industrial 
Engineering, University of Toronto, 
Toronto, ON M5S 3G8 Canada (e-mail: 
changsheng.dai@mail.utoronto.ca). | 
Department of Mechanical and Industrial 
Engineering, University of Toronto, 
Toronto, ON M5S 3G8 Canada (e-mail: 
gq.shan@mail.utoronto.ca). | School of 
Electronic and Information Engineering, 
Suzhou University of Science and 
Technology, Suzhou 215009 China (e-mail: 
rchhai@163.com). | School of Science and 
Engineering, The Chinese University of 
Hong Kong, Shenzhen 518172 China (e-
mail: zhangzhuoran@cuhk.edu.cn). | 
Department of Mechanical and Industrial 
Engineering, University of Toronto, 
Toronto, ON M5S 3G8 Canada (e-mail: 
sun@mie.utoronto.ca). 

Review of attitude consensus of multiple 
spacecraft 

Nanjing University of Aeronautics and 
Astronautics | Department of Earth and 
Space Science and Engineering, York 
University, Toronto, Canada | State Key 
Laboratory of Mechanics and Control of 
Mechanical Structures, Nanjing University 
of Aeronautics and Astronautics, Nanjing, 
China | State Key Laboratory of Mechanics 
and Control of Mechanical Structures, 
Nanjing University of Aeronautics and 
Astronautics, Nanjing, China 

Identifying a Minimum Sequence of High-
Level Changes Between Workflows 

[School of Computer Science and 
Engineering, Nanjing University of Science 
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and Technology, Nanjing, Jiangsu China 
210094 (e-mail: wsong@njust.edu.cn)] | 
Coomputer Science, Nanjing University of 
Science and Technology, Nanjing, Jiangsu, 
China, (e-mail: ffayechan@126.com) | 
ECE, Department of Electrical and 
Computer Engineering, Toronto, Ontario, 
Canada, M5S3G4 (e-mail: 
jacobsen@eecg.toronto.edu) | [Coomputer 
Science, Nanjing University of Science and 
Technology, Nanjing, Jiangsu China (e-
mail: zhangcgzhe@qq.com)] 

Fault-Tolerant Cooperative Control for 
Multiple Vehicle Systems Based on 
Topology Reconfiguration 

[College of Energy and Electrical 
Engineering, Hohai University, Nangjing 
211100, China.] | College of Automation 
Engineering,  Nanjing University of 
Aeronautics and Astronautics,  Nanjing 
211106,  China | [College of Automation 
Engineering, Nanjing University of 
Aeronautics and Astronautics, Nanjing 
211106, China (e-mail: 
binjiang@nuaa.edu.cn).] | Institute for 
Aerospace Studies, University of Toronto, 
Toronto, ON, M3H 5T6, Canada 

Joint Video Packet Assignment, Power 
Control and User Scheduling Over 
Cognitive Multi-Homing Heterogeneous 
NOMA Networks 

[School of Computer Sci. & Eng., Nanjing 
University of Sci. & Tech., Nanjing, China] 
| [School of Computer Science and 
Engineering, Nanjing University of Science 
and Technology, Nanjing, China. (e-mail: 
xulei_marcus@126.com)] | Nanjing 
University of Chinese Medicine , Nanjing, 
China | [School of Computer Sci. & Eng., 
Nanjing University of Sci. & Tech., 
Nanjing, China] | [School of Computer Sci. 
& Eng., Nanjing University of Sci. & Tech., 
Nanjing, China] | Department of Electrical 
Engineering & Computer Science York 
University, Toronto, Canada 

Data-driven predictive maintenance 
strategy considering the uncertainty in 
remaining useful life prediction 

College of Automation Engineering, 
Nanjing University of Aeronautics and 
Astronautics, Nanjing 211106, China; 
Lassonde School of Engineering, York 
University, Toronto M3J1P3, Canada | 
College of Electrical Engineering and 
Control Science, Nanjing Tech University, 
Nanjing 211816, China | College of 
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Automation Engineering, Nanjing 
University of Aeronautics and 
Astronautics, Nanjing 211106, China | 
Lassonde School of Engineering, York 
University, Toronto M3J1P3, Canada | 
College of Automation Engineering, 
Nanjing University of Aeronautics and 
Astronautics, Nanjing 211106, China 

Pressing and Rubbing: Physics-Informed 
Features Facilitate Haptic Terrain 
Classification for Legged Robots 

School of Mechatronics, Harbin Institute of 
Technology, Harbin, China, 150080 | State 
Key Laboratory of Robotics and System, 
Harbin Institute of Technology, Harbin, 
China, 150001 | Harbin Institute of 
Technology, China | The State Key 
Laboratory of Robotics and System, 
Harbin Institute of Technology, Harbin, 
China, 150001 | School of Mechatronics 
Engineering, Harbin Institute of 
Technology, Harbin, China, 150080 | 
School of Mechatronics Engineering, 
Harbin Institute of Technology, Harbin, 
China, 150080 | Department of Aerospace 
Engineering, Ryerson University, Toronto, 
Ontario, Canada, M5B 2K3 

Trajectory Consensus for Coordination of 
Multiple Curvature-Bounded Vehicles 

School of Astronautics,Harbin Institute of 
Technology,Harbin 150001,China, | School 
of Computer Engineering and Science, 
Shanghai University, Shanghai, China; 
Department of Mechanical and Industrial 
Engineering, University of Toronto, 
Toronto, ON, Canada | School of 
Mechatronic Engineering and Automation, 
Shanghai University, Shanghai 200444, 
China | College of Intelligent Systems 
Science and Engineering, Harbin 
Engineering University, Harbin 150001, 
China. | School of Astronautics,Harbin 
Institute of Technology,Harbin 
150001,China, | [Department of 
Mechanical and Industrial Engineering 
and Department of Electrical and 
Computer Engineering, University of 
Toronto, Toronto, ON M5S 3G8, Canada.] 

A review of spatiotemporal patterns of 
neonicotinoid insecticides in water, 
sediment, and soil across China 

Northeast Agricultural University | Air 
Quality Research Division, Science and 
Technology Branch, Environment and 
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Climate Change Canada, Toronto, Canada 
| The James Hutton Institute, Aberdeen, 
UK | State Environmental Protection Key 
Laboratory of Estuarine and Coastal 
Research, Chinese Research Academy of 
Environmental Sciences, Beijing, China | 
The James Hutton Institute, Aberdeen, UK 
| State Key Laboratory of Simulation and 
Regulation of Water Cycle in River Basin, 
China Institute of Water Resources and 
Hydropower Research, Beijing, China | 
IJRC-PTS, State Key Laboratory of Urban 
Water Resource and Environment, Harbin 
Institute of Technology, Harbin, China | 
Research Center for Eco-Environment 
Protection of Songhua River Basin, 
Northeast Agricultural University, Harbin, 
China | Research Center for Eco-
Environment Protection of Songhua River 
Basin, Northeast Agricultural University, 
Harbin, China | Research Center for Eco-
Environment Protection of Songhua River 
Basin, Northeast Agricultural University, 
Harbin, China | Research Center for Eco-
Environment Protection of Songhua River 
Basin, Northeast Agricultural University, 
Harbin, China | Research Center for Eco-
Environment Protection of Songhua River 
Basin, Northeast Agricultural University, 
Harbin, China 

Adaptive Fault-Tolerant Attitude Tracking 
Control for Flexible Spacecraft With 
Guaranteed Performance Bounds 

[The School of Astronautics, Harbin 
Institute of Technology, 47822 Harbin, 
Heilongjiang, China, (e-mail: 
forjxyj@163.com)] | [Department of 
Aerospace Engineering, Ryerson 
University, 7984 Toronto, Ontario, 
Canada, (e-mail: aderuiter@ryerson.ca)] | 
[The Schoole of Astronautics, Harbin 
Institute of Technology, 47822 Harbin, 
Heilongjiang, China, (e-mail: 
yed@hit.edu.cn)] | [The School of 
Astronautics, Harbin Institute of 
Technology, 47822 Harbin, Heilongjiang, 
China, (e-mail: sunzhaowei@hit.edu.cn)] 
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Determination of 123 polycyclic aromatic 
hydrocarbons and their derivatives in 
atmospheric samples 

International Joint Research Center for 
Persistent Toxic Substances (IJRC-PTS), 
State Key Laboratory of Urban Water 
Resource and Environment, Harbin 
Institute of Technology, Harbin, 150090, 
China | International Joint Research 
Center for Persistent Toxic Substances 
(IJRC-PTS), State Key Laboratory of 
Urban Water Resource and Environment, 
Harbin Institute of Technology, Harbin, 
150090, China | Institute for 
Environmental Reference Materials, 
Environmental Development Centre of the 
Ministry of Ecology and Environment, 
Beijing, China | International Joint 
Research Center for Persistent Toxic 
Substances (IJRC-PTS), State Key 
Laboratory of Urban Water Resource and 
Environment, Harbin Institute of 
Technology, Harbin, 150090, China | 
International Joint Research Center for 
Persistent Toxic Substances (IJRC-PTS), 
State Key Laboratory of Urban Water 
Resource and Environment, Harbin 
Institute of Technology, Harbin, 150090, 
China | SOA Key Laboratory for Polar 
Science, Polar Research Institute of China, 
Shanghai, China | Institute for 
Environmental Reference Materials, 
Environmental Development Centre of the 
Ministry of Ecology and Environment, 
Beijing, China | Institute of Natural 
Sciences, North-Eastern Federal 
University, Russia | IJRC-PTS-NA, 
Toronto, M2N 6X9, Canada; International 
Joint Research Center for Persistent Toxic 
Substances (IJRC-PTS), State Key 
Laboratory of Urban Water Resource and 
Environment, Harbin Institute of 
Technology, Harbin, 150090, China 

Time interval optimized optical coherence 
tomographic angiography for bulk motion 
suppression on human skin 
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Dynamic modeling and analysis of the 
looped space tether transportation system 
based on ANCF 

School of Science, Nanjing University of 
Science and Technology, Nanjing, China | 
School of Science, Nanjing University of 
Science and Technology, Nanjing, China | 
School of Science, Nanjing University of 
Science and Technology, Nanjing, China | 
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Robotic fish scales driven by a skin muscle 
mechanism 
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School of Mechatronic Engineering and 
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Pesticides in the atmosphere and seawater 
in a transect study from the Western 
Pacific to the Southern Ocean: The 
importance of continental discharges and 
air-seawater exchange 
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Harbin Institute of Technology, Harbin 
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Steady-State Based Model of Airborne 
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Partitioning for Semivolatile Organic 
Compounds in the Indoor Environment 

International Joint Research Center for 
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Resource and Environment, Harbin 
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150090, China; International Joint 
Research Center for Arctic Environment 
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Harbin 150090, China; School of 
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Substances (IJRC-PTS), State Key 
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Academy/School of Environment, HIT, 
Harbin 150090, China | International Joint 
Research Center for Persistent Toxic 
Substances (IJRC-PTS), State Key 
Laboratory of Urban Water Resource and 
Environment, Harbin Institute of 
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International Joint Research Center for 
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Resource and Environment, Harbin 
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Joint Research Center for Arctic 
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Interplay of magnetic field and trigonal 
distortion in the honeycomb model: 
Occurrence of a spin-flop phase 

College of Physics, Nanjing University of 
Aeronautics and Astronautics, Nanjing 
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M5S 1A7, Canada | Department of Physics, 
University of Toronto, Toronto, Ontario 
M5S 1A7, Canada; Canadian Institute for 
Advanced Research, Toronto, Ontario 
M5G 1Z8, Canada 

Lebesgues density theorem and definable 
selectors for ideals 
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Low-Latency and Fresh Content Provision 
in Information-Centric Vehicular 
Networks 
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Computer Science and Engineering, 
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Engineering, Beihang University, 12633 
Beijing, Beijing China (e-mail: 
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United States (e-mail: 
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Polycyclic Aromatic Hydrocarbons in the 
Marine Atmosphere from the Western 
Pacific to the Southern Ocean: Spatial 
Variability, Gas/Particle Partitioning, and 
Source Apportionment 

International Joint Research Center for 
Persistent Toxic Substances (IJRC-PTS), 
State Key Laboratory of Urban Water 
Resource and Environment, Harbin 
Institute of Technology, Harbin 150090, 
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(IJRC-PTS), State Key Laboratory of 
Urban Water Resource and Environment, 
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Shanghai Jiao Tong University, 1954 
Huashan Road, Shanghai 200030, China.; 
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Transportation of Payload Using Multiple 
Quadrotors via Rigid Connection 
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Canada; State Key Laboratory of 
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BrÃ¸nsted acidity of H-adatoms at protic 
solvent-transition metal interfaces and its 
kinetic consequences in electrophilic 
addition reactions 
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Chemical Engineering and Applied 
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ON, M5S 3E5 | Department of Chemical 
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SO-SLAM: Semantic Object SLAM With 
Scale Proportional and Symmetrical 
Texture Constraints 
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Dynamic Finite Element Modeling and 
Simulation of Soft Robots 
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Contact Sequence Planning for Hexapod 
Robots in Sparse Foothold Environment 
Based on Monte-Carlo Tree 
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Systems, Harbin Institute of Technology, 
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Technology, Harbin, China | State Key 
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Harbin Institute of Technology, Harbin, 
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Harbin Institute of Technology, Harbin, 
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Convexification in energy optimization of a 
hybrid electric propulsion system for aerial 
vehicles 

Intelligent Robot Research Centre, 
Zhejiang Lab, Hangzhou, Zhejiang, 
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Transport and Manufacturing, Cranfield 
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Kingdom | Beijing Institute of Technology, 
Beijing, 100081, China; School of 
Aerospace, Transport and Manufacturing, 
Cranfield University, Bedford, MK43 0AL, 
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Transport and Manufacturing, Cranfield 
University, Bedford, MK43 0AL, United 
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and Manufacturing, Cranfield University, 
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DanioSense: Automated High-Throughput 
Quantification of Zebrafish Larvae Group 
Movement 
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A hybrid deep neural network based on 
multi-time window convolutional 
bidirectional LSTM for civil aircraft APU 
hazard identification 
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Velocity Following Control of a Pseudo-
Driven Wheel for Reducing Internal 
Forces Between Wheels 
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Joint Device Assignment and Power 
Allocation in Multihoming Heterogeneous 
Multicarrier NOMA Networks 
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Engineering, Nanjing University of Science 
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mail: 93344908@qq.com).] | [School of 
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University of Science and Technology, 
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Surface characteristics of the Zhurong 
Mars rover traverse at Utopia Planitia 
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Center for Lunar and Planetary Sciences, 
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System, Harbin Institute of Technology, 
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Technology, Harbin, China | State Key 
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China | Department of Aerospace 
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Aerospace Control Center, Beijing, China | 
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Harbin Institute of Technology, Harbin, 
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Technology, Harbin, China | State Key 
Laboratory of Robotics and System, 
Harbin Institute of Technology, Harbin, 
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System, Harbin Institute of Technology, 
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for light field image super-resolution 
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Magnetic excitations in the double-
perovskite iridates 
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National Laboratory, Argonne, Illinois 
60439, USA | Advanced Photon Source, 
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Korea | Department of Physics, Inha 
University, Incheon 22212, Republic of 
Korea | Department of Physics, Inha 
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Multiple-input multiple-output robust 
vibration control for constrained 
gyroelastic solar panel considering 
parametric and un-modeled dynamic 
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Using convolutional neural networks to 
classify melt pools in a pulsed selective 
laser melting process 
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Engineering, University of Toronto, ON 
M5S 3E4, Canada; Department of 
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Influence of light pattern thickness on the 
manipulation of dielectric microparticles 
by optoelectronic tweezers 
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of Toronto | University of Toronto | Dalian 
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Corrosion behaviour of a wrought Ti-6Al-
3Nb-2Zr-1Mo alloy in artificial seawater 
with various fluoride concentrations and 
pH values 
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of Materials Science and Engineering, 
Harbin Institute of Technology, Harbin 
150001, China | Semiconductor 
Manufacturing International Corporation, 
Beijing 100176, China | Yunnan Titanium 
Industry Co., Ltd., Chuxiong 651209, 
China; School of Materials Science and 
Engineering, Kunming University of 
Science and Technology, Kunming 650093, 
China | National Key Laboratory for 
Precision Hot Processing of Metals, School 
of Materials Science and Engineering, 
Harbin Institute of Technology, Harbin 
150001, China | National Key Laboratory 
for Precision Hot Processing of Metals, 
School of Materials Science and 
Engineering, Harbin Institute of 
Technology, Harbin 150001, China | 
Department of Materials Science and 
Engineering, University of Toronto, 
Toronto, ON M5S 3E4, Canada 

Particle/gas partitioning behavior of 
polychlorinated biphenyls (PCBs) in global 
atmosphere: Equilibrium or steady state? 

Department of Marine Sciences, Marine 
College, Shandong University, Weihai, 
264209, PR China | International Joint 
Research Center for Persistent Toxic 
Substances IJRC-PTS, State Key 
Laboratory of Urban Water Resource and 
Environment/ School of Environment, 
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Harbin Institute of Technology, Harbin, 
150090, PR China | International Joint 
Research Center for Persistent Toxic 
Substances IJRC-PTS, State Key 
Laboratory of Urban Water Resource and 
Environment/ School of Environment, 
Harbin Institute of Technology, Harbin, 
150090, PR China | International Joint 
Research Center for Persistent Toxic 
Substances IJRC-PTS, State Key 
Laboratory of Urban Water Resource and 
Environment/ School of Environment, 
Harbin Institute of Technology, Harbin, 
150090, PR China | International Joint 
Research Center for Persistent Toxic 
Substances IJRC-PTS, State Key 
Laboratory of Urban Water Resource and 
Environment/ School of Environment, 
Harbin Institute of Technology, Harbin, 
150090, PR China | IJRC-PTS, College of 
Environmental Science and Engineering, 
Dalian Maritime University, Dalian, PR 
China | Institute of Natural Sciences, 
North-Eastern Federal University, Russia | 
Institute of Ocean Sciences, Department of 
Fisheries and Oceans, P.O. Box 6000, 
Sidney, BC, V8L 4B2, Canada; Centre for 
Earth Observation Science, University of 
Manitoba, Winnipeg, R3T 2N2, Canada | 
IJRC-PTS, College of Environmental 
Science and Engineering, Dalian Maritime 
University, Dalian, PR China; 
International Joint Research Center for 
Persistent Toxic Substances IJRC-PTS, 
State Key Laboratory of Urban Water 
Resource and Environment/ School of 
Environment, Harbin Institute of 
Technology, Harbin, 150090, PR China; 
IJRC-PTS-NA, Toronto, Ontario, M2N 
6X9, Canada 

Dilated projection correction network 
based on autoencoder for hyperspectral 
image super-resolution 

Electronic Information School Wuhan 
University Wuhan 430072 China | 
Electronic Information School Wuhan 
University Wuhan 430072 China | School 
Of Computer Science and 
Technology,Harbin Institute of 
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Technology,Harbin 150001,China) | 
Department of Electrical, Computer, and 
Biomedical Engineering, Ryerson 
University, Toronto ON M5B 2K3, Canada 

Pharmaceutical nanoformulation strategies 
to spatiotemporally manipulate oxidative 
stress for improving cancer therapies â€” 
exemplified by polyunsaturated fatty acids 
and other ROS-modulating agents 

Northwestern Polytechnical University | 
Advanced Pharmaceutics & Drug Delivery 
Laboratory, Leslie Dan Faculty of 
Pharmacy, University of Toronto, Toronto, 
Canada | Advanced Pharmaceutics & Drug 
Delivery Laboratory, Leslie Dan Faculty of 
Pharmacy, University of Toronto, Toronto, 
Canada | Xiâ€™an Key Laboratory of 
Stem Cell and Regenerative Medicine, 
Institute of Medical Research, 
Northwestern Polytechnical University, 
Xiâ€™an, China | Xiâ€™an Key 
Laboratory of Stem Cell and Regenerative 
Medicine, Institute of Medical Research, 
Northwestern Polytechnical University, 
Xiâ€™an, China | Advanced 
Pharmaceutics & Drug Delivery 
Laboratory, Leslie Dan Faculty of 
Pharmacy, University of Toronto, Toronto, 
Canada 

A 2-year locomotive exploration and 
scientific investigation of the lunar farside 
by the Yutu-2 rover 

State Key Laboratory of Robotics and 
System, Harbin Institute of Technology, 
Harbin 150080, China. | State Key 
Laboratory of Robotics and System, 
Harbin Institute of Technology, Harbin 
150080, China. | State Key Laboratory of 
Robotics and System, Harbin Institute of 
Technology, Harbin 150080, China. | State 
Key Laboratory of Robotics and System, 
Harbin Institute of Technology, Harbin 
150080, China. | Beijing Aerospace Control 
Center, Beijing 100094, China. | Beijing 
Aerospace Control Center, Beijing 100094, 
China. | Key Laboratory of Science and 
Technology on Aerospace Flight Dynamics, 
Beijing 100094, China.; Beijing Aerospace 
Control Center, Beijing 100094, China. | 
Beijing Aerospace Control Center, Beijing 
100094, China. | State Key Laboratory of 
Robotics and System, Harbin Institute of 
Technology, Harbin 150080, China. | State 
Key Laboratory of Robotics and System, 
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Harbin Institute of Technology, Harbin 
150080, China. | State Key Laboratory of 
Robotics and System, Harbin Institute of 
Technology, Harbin 150080, China. | State 
Key Laboratory of Robotics and System, 
Harbin Institute of Technology, Harbin 
150080, China. | State Key Laboratory of 
Robotics and System, Harbin Institute of 
Technology, Harbin 150080, China. | State 
Key Laboratory of Robotics and System, 
Harbin Institute of Technology, Harbin 
150080, China. | Department of Aerospace 
Engineering, Ryerson University, Toronto, 
ON M5B 2K3, Canada. | Beijing Aerospace 
Control Center, Beijing 100094, China. | 
Beijing Aerospace Control Center, Beijing 
100094, China. | Beijing Aerospace Control 
Center, Beijing 100094, China. | Beijing 
Aerospace Control Center, Beijing 100094, 
China. | Key Laboratory of Science and 
Technology on Aerospace Flight Dynamics, 
Beijing 100094, China.; Beijing Aerospace 
Control Center, Beijing 100094, China. | 
Beijing Aerospace Control Center, Beijing 
100094, China. | State Key Laboratory of 
Remote Sensing Science, Aerospace 
Information Research Institute, Chinese 
Academy of Sciences, Beijing 100101, 
China. | Large Space Structures GmbH, 
Hauptstrasse 1, D-85386 Eching, Germany. 
| State Key Laboratory of Robotics and 
System, Harbin Institute of Technology, 
Harbin 150080, China. | State Key 
Laboratory of Remote Sensing Science, 
Aerospace Information Research Institute, 
Chinese Academy of Sciences, Beijing 
100101, China. | State Key Laboratory of 
Robotics and System, Harbin Institute of 
Technology, Harbin 150080, China. | State 
Key Laboratory of Robotics and System, 
Harbin Institute of Technology, Harbin 
150080, China. | China Academy of Space 
Technology, Beijing 100094, China. | China 
Academy of Space Technology, Beijing 
100094, China. | China Academy of Space 
Technology, Beijing 100094, China. | 
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Beijing Aerospace Control Center, Beijing 
100094, China. | Beijing Aerospace Control 
Center, Beijing 100094, China. | Beijing 
Aerospace Control Center, Beijing 100094, 
China. | Beijing Aerospace Control Center, 
Beijing 100094, China. | State Key 
Laboratory of Remote Sensing Science, 
Aerospace Information Research Institute, 
Chinese Academy of Sciences, Beijing 
100101, China. 

Modeling and Evaluation of the Joint 
Prevention and Control Mechanism for 
Curbing COVID-19 in Wuhan 

Changchun University of Science and 
Technology | School of Mathematics and 
Statistics, Northeast Normal University, 
Changchun, China; College of 
Mathematical Sciences, Harbin 
Engineering University, Harbin, China | 
School of Mathematics and Statistics, 
Northeast Normal University, Changchun, 
China | School of Mathematics and 
Statistics, Northeast Normal University, 
Changchun, China | School of Mathematics 
and Statistics, Northeast Normal 
University, Changchun, China | College of 
Mathematical Sciences, Harbin 
Engineering University, Harbin, China | 
School of Mathematics and Statistics, 
Northeast Normal University, Changchun, 
China | Jilin University, Changchun, China 
| School of Mathematics and Statistics, 
Northeast Normal University, Changchun, 
China | School of Science, Dalian Maritime 
University, Dalian, China | School of 
Science, Changchun University of Science 
and Technology, Changchun, China | 
School of Mathematics, Harbin Institute of 
Technology, Harbin, China | Jilin 
University, Changchun, China | 
Changchun Center for Disease Control and 
Prevention, Changchun, China | Center for 
Disease Modelling, York University, 
Toronto, Canada 

Passivity-Based Model Predictive Control 
for Tethered Despin of Massive Space 
Objects by Small Space Tug 

College of Aerospace Engineering, Nanjing 
University of Aeronautics and 
Astronautics, Nanjing, China | Department 
of Mechanical Engineering, York 
University, Toronto, Ontario, Canada 
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Skin Cancer Diagnosis and Medical 
Service System Based on Deep Learning 
Models 

Faculty of Engineering, School of 
Computer Science, The University of 
Sydney, Sydney, Australia | Faculty of Arts 
&amp; Science, University of Toronto, 
Toronto, Ontario | School of Astronautics, 
Harbin Institute of Technology, Harbin, 
China 

Attitude Coordination Control for Flexible 
Spacecraft Formation Flying With 
Guaranteed Performance Bounds 

Harbin Institute of Technology, Harbin, 
China | Department of Aerospace 
Engineering, Ryerson University, Toronto, 
ON, Canada | Research Center of Satellite 
Technology, Harbin Institute of 
Technology, Harbin, China | Research 
Center of Satellite Technology, Harbin 
Institute of Technology, Harbin, China 

Optoelectronic tweezers: a versatile 
toolbox for nano-/micro-manipulation 

School of Mechatronical Engineering, 
Beijing Institute of Technology, Room 711, 
Building No 6, Science and Technology 
Park, 5 Zhongguancun South St, Haidian 
District, Beijing, 100081, China | School of 
Mechatronical Engineering, Beijing 
Institute of Technology, Room 711, 
Building No 6, Science and Technology 
Park, 5 Zhongguancun South St, Haidian 
District, Beijing, 100081, China | Institute 
of Biomedical Engineering, University of 
Toronto, Toronto, ON, M5S 3G9, Canada | 
Institute of Nanophotonics, Jinan 
University, Guangzhou 511443, China | 
School of Mechanical Engineering, 
Shenyang Jianzhu University, Shenyang, 
110168, China | Berkeley Lights, Inc, 5858 
Horton Street #320, Emeryville, CA 94608, 
USA | State Key Laboratory of Robotics, 
Shenyang Institute of Automation, Chinese 
Academy of Sciences, Shenyang 110016, 
China | School of Mechatronical 
Engineering, Beijing Institute of 
Technology, Room 711, Building No 6, 
Science and Technology Park, 5 
Zhongguancun South St, Haidian District, 
Beijing, 100081, China | Department of 
Electrical Engineering and Computer 
Sciences, University of California, 
Berkeley, California 94720, USA | Institute 
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of Biomedical Engineering, University of 
Toronto, Toronto, ON, M5S 3G9, Canada 

Distributionally Robust Multilocation 
Newsvendor at Scale: A Scenario-Based 
Linear Programming Approach 

Beijing Institute of Technology - School of 
Management & Economics | Rotman 
School of Management | McGill University 
- Desautels Faculty of Management | 
Beijing Institute of Technology | University 
of Toronto - Rotman School of 
Management 

Multiobjective evolution enhanced 
collaborative health monitoring and 
prognostics: a case study of bearing life test 
with three-axis acceleration signals 

School of Mechanical Engineering, 
Southeast University, Nanjing, China | 
School of Mechanical Engineering, 
Southeast University, Nanjing, China | 
School of Mechanical Engineering, 
Southeast University, Nanjing, China | 
School of Mechanical Engineering, 
Southeast University, Nanjing, China | 
School of Mechanical Engineering, 
Southeast University, Nanjing, China | 
School of Mechanical Engineering, Nanjing 
University of Science and Technology, 
Nanjing, China | Department of 
Mechanical and Industrial Engineering, 
University of Toronto, Toronto, ON, 
Canada 

Monotonic Quantile Network for Worst-
Case Offline Reinforcement Learning 

 | School of Information Science and 
Engineering, East China University of 
Science and Technology, Shanghai, China | 
School of Statistics and Management, 
Shanghai University of Finance and 
Economics, Shanghai, China | Department 
of Industrial Engineering and the 
Department of Management Sciences, 
Northwestern University, Evanston, IL, 
USA | School of Statistics and 
Management, Shanghai University of 
Finance and Economics, Shanghai, China | 
Vector Institute, University of Toronto, 
Toronto, Canada | Shanghai Research 
Institute for Intelligent Autonomous 
Systems, School of Electronic and 
Information Engineering, Tongji 
University, Shanghai, China | Faculty of 
Computing, Harbin Institute of 
Technology, Harbin, China | Department 
of Industrial Engineering and the 
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Department of Management Sciences, 
Northwestern University, Evanston, IL, 
USA 

The application of organic polyethylene 
glycol-polyaniline multi-alternating block 
(more than triblock) copolymer in 
polymer-based dielectric composites 

College of Materials Science and 
Technology, Nanjing University of 
Aeronautics and Astronautics, Nanjing 
211106, China | College of Materials 
Science and Technology, Nanjing 
University of Aeronautics and 
Astronautics, Nanjing 211106, China | 
College of Mechanical and Electrical 
Engineering, Wenzhou University, 
Wenzhou 325035, China | College of 
Materials Science and Technology, Nanjing 
University of Aeronautics and 
Astronautics, Nanjing 211106, China | 
Department of Materials Science and 
Engineering, Nanjing University, 22 
Hankou Road, Nanjing 210093, China | 
Department of Chemical Engineering & 
Applied Chemistry, University of Toronto, 
Toronto, ON M5S 3E5, Canada 

FindNet: Can You Find Me? Boundary-
and-Texture Enhancement Network for 
Camouflaged Object Detection 

School of Computer Science and 
Technology, Nanjing University of 
Aeronautics and Astronautics, Nanjing, 
China | School of Computer Science and 
Technology, Nanjing University of 
Aeronautics and Astronautics, Nanjing, 
China | School of Computer Science and 
Technology, Nanjing University of 
Aeronautics and Astronautics, Nanjing, 
China | School of Computer Science and 
Technology, Nanjing University of 
Aeronautics and Astronautics, Nanjing, 
China | Department of Electrical, 
Computer and Biomedical Engineering, 
Ryerson University, Toronto, ON, Canada | 
School of Nursing, The Hong Kong 
Polytechnic University, Hong Kong, SAR, 
China 

NnUNet with Region-based Training and 
Loss Ensembles for Brain Tumor 
Segmentation 

Department of Mathematics, Nanjing 
University of Science and Technology, 
Nanjing, China | Department of Medical 
Biophysics, University of Toronto, 
Toronto, Canada 
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Sophisticated Electromagnetic Forward 
Scattering Solver via Deep Learning 

School of Electronics and Information 
Engineering, Beihang University, Beijing, 
China | School of Electronics and 
Information Engineering, Beihang 
University, Beijing, China | Edward S. 
Rogers Sr. Department of Electrical & 
Computer Engineering, University of 
Toronto, Toronto, Canada | University of 
Toronto, Toronto, Canada 

MarsSim: A high-fidelity physical and 
visual simulation for Mars rovers 

State Key Laboratory of Robotics and 
Systems, Harbin Institute of Technology, 
Harbin, China | State Key Laboratory of 
Robotics and Systems, Harbin Institute of 
Technology, Harbin, China | State Key 
Laboratory of Robotics and Systems, 
Harbin Institute of Technology, Harbin, 
China | State Key Laboratory of Robotics 
and Systems, Harbin Institute of 
Technology, Harbin, China | State Key 
Laboratory of Robotics and Systems, 
Harbin Institute of Technology, Harbin, 
China | Department of Aerospace 
Engineering, Ryerson University, Toronto, 
Canada | State Key Laboratory of Robotics 
and Systems, Harbin Institute of 
Technology, Harbin, China 

B-scan-sectioned dynamic micro-optical 
coherence tomography for bulk-motion 
suppression 

Advanced Photonics Center, School of 
Electronic Science & Engineering, 
Southeast University, Nanjing 210096, 
China | Department of Optical 
Engineering, Nanjing University of Science 
and Technology, Nanjing 210094, China | 
Department of Optical Engineering, 
Nanjing University of Science and 
Technology, Nanjing 210094, China | 
Department of Electrical, Computer, and 
Biomedical Engineering, Ryerson 
University, Toronto, Ontario M5B 2K3, 
Canada | Department of Optical 
Engineering, Nanjing University of Science 
and Technology, Nanjing 210094, China 

Uncovering global-scale risks from 
commercial chemicals in air 

Air Quality Processes Research Section, 
Environment and Climate Change Canada, 
Toronto, Canada; Department of 
Environmental Science and Engineering, 
University of Science and Technology of 
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China, Hefei, China | School of Public 
Health, University of Nevada Reno, Reno, 
USA | Air Quality Processes Research 
Section, Environment and Climate Change 
Canada, Toronto, Canada; Department of 
Chemistry and Biochemistry, Concordia 
University, Montreal, Canada; Laboratory 
Services Branch, Ontario Ministry of the 
Environment, Conservation and Parks, 
Toronto, Canada | Air Quality Processes 
Research Section, Environment and 
Climate Change Canada, Toronto, Canada 
| Air Quality Processes Research Section, 
Environment and Climate Change Canada, 
Toronto, Canada; International Joint 
Research Center for Persistent Toxic 
Substances (IJRC-PTS), State Key 
Laboratory of Urban Water Resource and 
Environment, Harbin Institute of 
Technology, Harbin, China | Air Quality 
Processes Research Section, Environment 
and Climate Change Canada, Toronto, 
Canada | Laboratory Services Branch, 
Ontario Ministry of the Environment, 
Conservation and Parks, Toronto, Canada 
| Air Quality Processes Research Section, 
Environment and Climate Change Canada, 
Toronto, Canada; Laboratory of 
Atmospheric Chemistry, Paul Scherrer 
Institute (PSI), Villigen, Switzerland | Air 
Quality Processes Research Section, 
Environment and Climate Change Canada, 
Toronto, Canada | Air Quality Processes 
Research Section, Environment and 
Climate Change Canada, Toronto, Canada 
| Air Quality Processes Research Section, 
Environment and Climate Change Canada, 
Toronto, Canada; International Joint 
Research Center for Persistent Toxic 
Substances (IJRC-PTS), State Key 
Laboratory of Urban Water Resource and 
Environment, Harbin Institute of 
Technology, Harbin, China | State Key 
Joint Laboratory of Environmental 
Simulation and Pollution Control, Beijing 
Innovation Center for Engineering Science 
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and Advanced Technology, College of 
Environmental Sciences and Engineering, 
Peking University, Beijing, China | Air 
Quality Processes Research Section, 
Environment and Climate Change Canada, 
Toronto, Canada | Air Quality Processes 
Research Section, Environment and 
Climate Change Canada, Toronto, Canada 

Analysis and Predictions of Pumped 
Storage Hydroelectricity 

University of Toronto, Scarborough, 
Canada | Harbin Institute of Technology, 
Harbin, China | University of California, 
Santa Barbara, Goleta, USA 

Legless soft robots capable of rapid, 
continuous, and steered jumping 

Chongqing University | State Key 
Laboratory of Mechanical Transmissions, 
Chongqing University, Chongqing, China | 
School of Science, Harbin Institute of 
Technology (Shenzhen), Shenzhen, China | 
State Key Laboratory of Mechanical 
Transmissions, Chongqing University, 
Chongqing, China | State Key Laboratory 
of Mechanical Transmissions, Chongqing 
University, Chongqing, China | College of 
Mechanical and Vehicle Engineering, 
Chongqing University, Chongqing, China | 
School of Mechatronics Engineering and 
Automation, Shanghai University, 
Shanghai, China | School of Computer 
Engineering and Science, Shanghai 
University, Shanghai, China | Research 
Institute of Unmanned Surface Vessel 
Engineering, Shanghai University, 
Shanghai, China | State Key Laboratory of 
Mechanical Transmissions, Chongqing 
University, Chongqing, China; School of 
Mechatronics Engineering and 
Automation, Shanghai University, 
Shanghai, China | School of Mechanical 
Engineering and Automation, Beihang 
University, Beijing, China | Department of 
Mechanical and Industrial Engineering, 
University of Toronto, Toronto, Canada 

Dynamic Predictive Maintenance 
Scheduling Using Deep Learning Ensemble 
for System Health Prognostics 

College of Automation Engineering,  
Nanjing University of Aeronautics and 
Astronautics,  Nanjing 211106,  China | 
[Lassonde School of Engineering, York 
University, Toronto M3J1P3, Canada.] | 
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Nanjing Research Institute of Electronic 
Technology, Nanjing, China | [College of 
Automation Engineering, Nanjing 
University of Aeronautics and 
Astronautics, Nanjing 211106, China. (e-
mail: luningyun@nuaa.edu.cn)] | College of 
Automation Engineering,  Nanjing 
University of Aeronautics and 
Astronautics,  Nanjing 211106,  China 

Performance of Zernike polynomials in 
reconstructing raw-elevation data captured 
by Pentacam HR, Medmont E300 and Eye 
Surface Profiler 

Department of Mechanical, Materials and 
Aerospace Engineering, School of 
Engineering, University of Liverpool, 
Liverpool, UK; Department of Chemical 
Engineering and Applied Chemistry, 
University of Toronto, Toronto, Ontario, 
Canada | Department of Ophthalmology, 
Federal University of Sao Paulo, Sao Paulo, 
Brazil; Department of Civil Engineering 
and Industrial Design, School of 
Engineering, University of Liverpool, 
Liverpool, UK | Department of Civil 
Engineering and Industrial Design, School 
of Engineering, University of Liverpool, 
Liverpool, UK | Brighten Optix 
Corporation, Shilin District, Taipei City, 
Taiwan | Wirral Grammar School for 
Girls, Bebington, Wirral Peninsula, UK | 
School of Biological Science and 
Biomedical Engineering, Beihang 
University, Beijing, China; National 
Institute for Health Research (NIHR), 
Biomedical Research Centre at Moorfields, 
Eye Hospital NHS Foundation Trust and 
UCL Institute of Ophthalmology, London, 
UK; Department of Civil Engineering and 
Industrial Design, School of Engineering, 
University of Liverpool, Liverpool, UK | 
Department of Mechanical, Materials and 
Aerospace Engineering, School of 
Engineering, University of Liverpool, 
Liverpool, UK; Department of Production 
Engineering and Mechanical Design, 
Faculty of Engineering, Port Said 
University, Egypt 

Conformational epitopes exposed on 
misfolded toxic forms of amyloid-beta, tau 

ProMIS Neurosciences, Toronto, ON, 
Canada.; University of British Columbia, 
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and alpha-synuclein directly contribute to 
their seeding activity. 

Vancouver, BC, Canada. | University of 
British Columbia, Vancouver, BC, Canada. 
| University of British Columbia, 
Vancouver, BC, Canada. | University of 
British Columbia, Vancouver, BC, Canada. 
| ProMIS Neurosciences, Toronto, ON, 
Canada. | Beijing Institute of Technology, 
Beijing, BC, China. | University of British 
Columbia, Vancouver, BC, Canada. | 
University of British Columbia, 
Vancouver, BC, Canada. | University of 
British Columbia, Vancouver, BC, Canada. 
| ProMIS Neurosciences, Toronto, ON, 
Canada. 

Parallel efficient global optimization 
method: A novel approach for time-
dependent reliability analysis and 
applications 

School of Economics and Management, 
Nanjing University of Science and 
Technology, Nanjing 210094, China; 
Department of Mechanical and Industrial 
Engineering, University of Toronto, 
Toronto, Canada; School of Information 
Management, Jiangxi University of 
Finance and Economics, Nanchang 330013, 
China |  |  |  |  

State-Based Opportunistic Maintenance 
With Multifunctional Maintenance 
Windows 

[Department of Mechanical and Industrial 
Engineering, University of Toronto, 
Toronto, ON M5S 2EA Canada (e-mail: 
zhzhang@mie.utoronto.ca).] | [School of 
Reliability and Systems Engineering, 
Beihang University, Beijing 100191 China 
(e-mail: yanglirass@buaa.edu.cn).] 

A new looped tether transportation system 
with multiple rungs 

School of Science, Nanjing University of 
Science and Technology, Nanjing 210094, 
China | State Key Laboratory of Mechanics 
and Control of Mechanical Structures, 
Nanjing University of Aeronautics and 
Astronautics, 29 Yudao Street, Nanjing, 
210016, China | Department of Mechanical 
Engineering, York University, 4700 Keele 
Street, Toronto, Ontario, M3J 1P3, 
Canada | Department of Mechanical 
Engineering, York University, 4700 Keele 
Street, Toronto, Ontario, M3J 1P3, 
Canada | School of Science, Nanjing 
University of Science and Technology, 
Nanjing, 210094, China 
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Approach to Predicting the Size-Dependent 
Inhalation Intake of Particulate Novel 
Brominated Flame Retardants 

School of Environment, Key Laboratory 
for Yellow River and Huai River Water 
Environment and Pollution Control, 
Ministry of Education, Henan Normal 
University, Xinxiang, Henan 453007, P. R. 
China; International Joint Research 
Center for Persistent Toxic Substances 
(IJRC-PTS), State Key Laboratory of 
Urban Water Resource and Environment, 
Harbin Institute of Technology, Harbin 
150090, P. R. China | International Joint 
Research Center for Persistent Toxic 
Substances (IJRC-PTS), State Key 
Laboratory of Urban Water Resource and 
Environment, Harbin Institute of 
Technology, Harbin 150090, P. R. China | 
International Joint Research Center for 
Persistent Toxic Substances (IJRC-PTS), 
State Key Laboratory of Urban Water 
Resource and Environment, Harbin 
Institute of Technology, Harbin 150090, P. 
R. China | International Joint Research 
Center for Persistent Toxic Substances 
(IJRC-PTS), State Key Laboratory of 
Urban Water Resource and Environment, 
Harbin Institute of Technology, Harbin 
150090, P. R. China | International Joint 
Research Center for Persistent Toxic 
Substances (IJRC-PTS), State Key 
Laboratory of Urban Water Resource and 
Environment, Harbin Institute of 
Technology, Harbin 150090, P. R. China | 
School of Environment, Key Laboratory 
for Yellow River and Huai River Water 
Environment and Pollution Control, 
Ministry of Education, Henan Normal 
University, Xinxiang, Henan 453007, P. R. 
China | Department of Fisheries and 
Oceans, Institute of Ocean Sciences, P.O. 
Box 6000, Sidney, British Columbia V8L 
4B2, Canada | Institute of Natural Sciences, 
North-Eastern Federal University, 58 
Belinsky str., Yakutsk 677000, Russia | 
School of Public Health, University of 
Nevada, Reno, Reno, Nevada 89557, United 
States | International Joint Research 
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Center for Persistent Toxic Substances 
(IJRC-PTS), State Key Laboratory of 
Urban Water Resource and Environment, 
Harbin Institute of Technology, Harbin 
150090, P. R. China; IJRC-PTS-NA, 
Toronto, Ontario M2N 6X9, Canada 

Cyclic hardening behavior and 
deformation mechanisms of friction-stir-
welded dissimilar AA5083-to-AA2024 
joints with heterogeneous microstructures 

Key Laboratory for Microstructural 
Control of Metallic Materials of Jiangxi 
Province, Nanchang Hangkong University, 
Nanchang 330063, Jiangxi, China | State 
Key Laboratory of Solidification 
Processing, Shaanxi Key Laboratory of 
Friction Welding Technologies, 
Northwestern Polytechnical University, 
Xiâ€™an 710072, Shaanxi, China | School 
of Aeronautical Manufacturing 
Engineering, Nanchang Hangkong 
University, Nanchang 330063, Jiangxi, 
China | School of Aeronautical 
Manufacturing Engineering, Nanchang 
Hangkong University, Nanchang 330063, 
Jiangxi, China | School of Aeronautical 
Manufacturing Engineering, Nanchang 
Hangkong University, Nanchang 330063, 
Jiangxi, China | Department of Mechanical 
and Industrial Engineering, Ryerson 
University, 350 Victoria Street, Toronto, 
Ontario M5B 2K3 (Canada) 

Cooperative Transportation of a Flexible 
Payload Using Two Quadrotors 

Nanjing University of Aeronautics and 
Astronautics, 210016 Nanjing, People â€™ 
s Republic of China | York University, 
Toronto (Ontario) M3J 1P3, Canada | 
University of Toronto, Toronto, Ontario 
M3H 5T6 Canada 

Global intercomparison of polyurethane 
foam passive air samplers evaluating 
sources of variability in SVOC 
measurements 

RECETOX, Masaryk University, Brno, 
Czech Republic | NILUâ€�Norwegian 
Institute for Air Research Kjeller Norway | 
Air Quality Processes Research Section, 
Environment and Climate Change Canada, 
Toronto, Canada. | RECETOX, Masaryk 
University, Brno, Czech Republic | 
Queensland Alliance for Environmental 
Health Sciences (QAEHS), The University 
of Queensland, Australia. | CETESB - 
SÃ£o Paulo State Environmental 
Company, SÃ£o Paulo, Brazil. | 
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Department of Chemical and 
Environmental Engineering, University of 
Nottingham Ningbo China, Ningbo, China. 
| State key Laboratory of Organic 
Geochemistry, Guangzhou Institute of 
Geochemistry, Chinese Academy of 
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Substances (IJRC-PTS), State Key 
Laboratory of Urban Water Resource and 
Environment, Harbin Institute of 
Technology (HIT), Harbin 150090, China; 
IJRC-PTS-NA, Toronto, ON M2N 6X9, 
Canada 

Organic Molecules: Desirable Candidates 
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Mechanical and Industrial Engineering, 
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Reflecting Surface Aided MIMO WPCNs 
With Different DL/UL Reflection Patterns 
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of Mechanical Engineering and 
Automation, Beihang University , Beijing 
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Electrical Engineering and Computer 
Science, York University, Toronto, ON, 
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Technology, Beijing, China; | School of 
Information and Electronics, Beijing 
Institute of Technology, Beijing, China; 

AIM 2020: Scene Relighting and 
Illumination Estimation Challenge 

EPFL, Lausanne, Switzerland | EPFL, 
Lausanne, Switzerland | EPFL, Lausanne, 
Switzerland | ETHZ, Zrich, Switzerland | 
EECS, York University, Toronto, Canada | 
EECS, York University, Toronto, Canada | 



123 
 

National University of Defense Technology, 
Changsha, China | National University of 
Defense Technology, Changsha, China | 
National University of Defense Technology, 
Changsha, China | Department of 
Electronic and Information Engineering, 
The Hong Kong Polytechnic University, 
Hong Kong, China | CS laboratory at the 
Ecole Polytechnique, Palaiseau, France; 
Department of Electronic and Information 
Engineering, The Hong Kong Polytechnic 
University, Hong Kong, China | 
Department of Electronic and Information 
Engineering, The Hong Kong Polytechnic 
University, Hong Kong, China | Jadavpur 
University, Kolkata, India | Indian 
Institute of Technology, Jodhpur, India | 
Punjab Engineering College (PEC), 
Chandigarh, India | Dalian Maritime 
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Energy-Efficient CSI Transmission 

College of Electronic and information 
Engineering, Nanjing University of 
Aeronautics and Astronautics Nanjing, 
China | College of Electronic and 
information Engineering, Nanjing 
University of Aeronautics and Astronautics 
Nanjing, China | College of Electronic and 
information Engineering, Nanjing 
University of Aeronautics and Astronautics 
Nanjing, China | University of Toronto, 
Toronto, Canada 

Homotopic Approach for Robot Allocation 
Optimization Coupled With Path 
Constraints 

[School of Astronautics, Harbin Institute of 
Technology, Harbin, China, Department of 
Mechanical and Industrial Engineering, 
University of Toronto, Toronto, Canada] | 
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Maintenance, College of Civil Aviation, 
Nanjing University of Aeronautics and 
Astronautics, Nanjing, China] 



128 
 

Injection Molded Strong Polypropylene 
Composite Foam Reinforced with Rubber 
and Talc 

Key Laboratory for Liquid-Solid 
Structural Evolution and Processing of 
Materials (Ministry of Education), 
Shandong University, Jinan, Shandong, 
250061 China; Centre for Precision 
Engineering, School of Mechatronics 
Engineering, Harbin Institute of 
Technology, Harbin, 150001 China; 
Microcellular Plastics Manufacturing 
Laboratory, Department of Mechanical 
and Industrial Engineering, University of 
Toronto, Toronto, Ontario, M5S 3G8 
Canada | Centre for Precision Engineering, 
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Recursive Zero-COVID model and 
quantitation of control efforts of the 
Omicron epidemic in Jilin province 

Harbin Engineering University, Harbin, 
150001, China | Northeast Normal 
University, Changchun, 130024, China | 
Northeast Normal University, Changchun, 
130024, China | Northeast Normal 
University, Changchun, 130024, China | 



132 
 

Northeast Normal University, Changchun, 
130024, China | York University, Toronto, 
Canada | York University, Toronto, 
Canada | Changchun University of Science 
and Technology, Changchun, 130013, 
China | Jilin University, Changchun, 
130021, China | Jilin University, 
Changchun, 130021, China | Changchun 
Center for Disease Control and Prevention, 
Changchun, 130033, China | Northeast 
Normal University, Changchun, 130024, 
China | York University, Toronto, Canada 

Hybrid Analog and Digital Beamforming 
for RIS-Assisted mmWave 
Communications 

School of Cyberspace Science and 
Technology, Beijing Institute of 
Technology, Beijing, China | School of 
Information and Electronics, Beijing 
Institute of Technology, Beijing, China | 
Department of Electrical, Computer and 
Biomedical Engineering, Toronto 
Metropolitan University (Formerly 
Ryerson University), Toronto, ON, Canada 
| Information Systems Technology and 
Design Pillar, Singapore University of 
Technology and Design, Singapore 

STAR-RIS Enabled Downlink Secure 
NOMA Network Under Imperfect CSI of 
Eavesdroppers 

School of electronics and information 
engineering, Harbin Institute of 
Technology, Harbin, Heilongjiang 
Province, China | School of electronics and 
information engineering, Harbin Institute 
of Technology, Harbin, Heilongjiang 
Province, China | Department of Electrical 
&#x0026; Computer Engineering, 
University of Toronto, Toronto, ON, 
Canada 

Dynamic failure characteristics of 
surrounding rocks under different lateral 
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