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(I£3L) Deep ensemble learning in Big Data Era: from models to applications
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The objectives of the exchange project are two folds: 1) develop new deep ensemble learning from both
fundamental and applications (disaster damage assessment and disease detection), 2) help the young researchers
to exchange the new ideas and extend the good relationship with French side for their further promotion.
Throughout the period of the research exchange project, the implementation status involved various activities
such as: 1) exchange of knowledge and expertise between researchers from the Japanese and French sides,
including sharing of datasets, research findings, and methods, 2) collaborative research activities, including joint
research projects and publications, 3) development of new methods and techniques for deep ensemble learning,

with a focus on disaster damage assessment and disease detection.
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Within the project, we developed three kinds of deep ensemble learning approaches: 1) ensemble learning
approaches based on covariance pooling of CNN features for high resolution remote sensing scene classification;
2) building damage mapping with self-positive unlabeled learning; 3) differ-modality learning for building semantic
segmentation. Also, we constructed the datasets with optical and SAR. The results are published in the top

journals (IEEE Transactions on Geoscience and Remote Sensing, Remote Sensing, and IEEE JSTARS) and top

conference (NeurlPS workshop).
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In the context of the research exchange project between Japan and France, cooperation between researchers
from both countries can lead to the development of new approaches in deep ensemble learning applied to disaster
damage assessment and disease detection. Through the exchange of ideas and expertise, researchers can gain
new insights and perspectives, leading to potential breakthroughs in understanding and addressing complex
challenges in these fields. The project can also foster new collaborations and partnerships between researchers
from both countries, leading to long—lasting and productive relationships that can lead to further advancements

and breakthroughs in the future.
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The research exchange project has the potential to create a significant positive impact on society by improving
disaster damage assessment and disease detection, which are critical issues affecting people worldwide. Through
the development of new deep ensemble learning approaches, the accuracy and efficiency of these assessments
can be improved, leading to better decision—making and management of these events. This project can thus
contribute to enhancing the overall quality of life for individuals and communities affected by disasters and
diseases. Moreover, the collaboration and partnership between researchers from Japan and France can promote
cultural exchange and understanding, leading to a more interconnected and diverse society, which is an important

aspect of social development.
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Within the project, four young researchers in Japan and one young researcher in France are involved in the
project. During the project or after the project, PI (Dr. Junshi Xia) was promoted to Senior Research Scientist.
Dr. Naoto Yokoya was promoted to Associate Professor in the University of Tokyo and Team Leader in RIKEN.
Dr. Bruno Adriano was promoted to Associate Professor in Tohoku University. Dr. Wei He was promoted to
Professor in Wuhan University, China. Dr. Sara Akodad finished her Ph.D. degree and now is the postdoctoral

researcher in CNES.
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The project has the potential to improve disaster damage assessment and disease detection through the
development of new deep ensemble learning approaches. This can lead to better decision—making and
management of these events, ultimately improving the quality of life for affected individuals and communities.
The collaboration between Japan and France can also promote cultural exchange and understanding. The project
has potential for further advancements in the field and can lead to future partnerships and collaborations, such

as international collaboration research project.
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