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Brief Description of Research Outline

This research proposes an advanced framework for automatically generating 3D representations of
urban environments by combining machine learning and remote sensing. The study addresses two
key challenges that hinder the effective implementation of Geospatial Digital Twins in disaster
management. First, accurately mapping land features is complex, as it requires integrating various
datasets to achieve detailed land cover map. Second, the high cost of laser-based 3D modeling
systems presents a barrier, prompting the need to develop cost-efficient alternatives that reduce
reliance on expensive LiDAR technologies.

Concrete outcomes and social impacts of this research

Focusing on the tsunami vulnerability of the Tanezaki Peninsula in Kochi City, which was specifically
selected due to its geographic position within the Nankai Trough, a well-known seismic zone with a
high likelihood of generating large-scale earthquakes and tsunamis. As part of this resesarch project,
we carried out a detailed field survey in the study area in coordination with the Geoinformatics Team,
including Dr. Junshi Xia (Fig. 1) and Synspective (Dr. Gerald Baier). We collected essential ground
truth data, including information on building types, structural characteristics, and land cover features
such as vegetation, road networks, and open spaces. This data is critical in accurately modeling the
built environment and surrounding terrain, vital for realistic tsunami impact simulations.




Figure

Publications

Chia Yee Ho, Erick Mas, Bruno Adriano, Shunichi Koshimura, "Exploring the feasibility of Ray Tracing
SAR simulation on building damage assessment.” IEEE Journal of Selected Topics in Applied Earth
Observations and Remote Sensing, 2024, 17, 1045-1059, DOI: 10.1109/JSTARS.2024.3418412.

Yudai Ezaki, Chia Yee Ho, Bruno Adriano, Erick Mas, Shunichi Koshimura, "Evaluation of Simulated
SAR images for building damage classification." IEEE Geoscience and Remote Sensing Letters,
2024, DOI: 10.1109/LGRS.2024.3520251.

Bruno Adriano, Cesar Jimenez, Erick Mas, Shunichi Koshimura, "Revising the seismic source of the
1979 Tumaco-Colombia earthquake (Mw= 8.1) for future tsunami hazard assessment." Physics of the
Earth and Planetary Interiors, 2025, 362, 1-8, DOI: 10.1016/j.pepi.2025.107344.

Total Publications: 3

Direct contribution to the affected area, or possible affected area (Inside, and outside of Japan)

Ex. Field survey at |We carried out a detailed field survey in the study area. The main objectives of
Tanezaki Peninsula |the fieldwork were to collect essential ground truth data, including information
in Kochi City on building types, structural characteristics, and land cover features.

Total contribution: 1

International Activities (Not necessary if you descri bed already in the previous sections)
Name of the counterpart
institution

We were invited to give a presentation at DLR in Munich. Dr. Adriano presented
Workshops the ongoing research efforts to enhance the tsunami disaster mapping in
Japan.

German Aerospace Center (DLR)

Total activities: 1
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Tatsuki, S. (2024). Smart Transformation rather than “Build Back Better” : Initial Insights from
the Noto Peninsula Earthquake Action Research, a presentation at “Early Reconnaissance Research:
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Brief Description of Research Outline

This project focuses on developing a disaster-aware multimodal Al framework to enhance disaster
response efficiency. Traditional disaster response methods often struggle to capture real-time critical
infrastructure conditions due to sensor limitations and reliance on pre-existing networks. This study
proposes a data fusion approach integrating diverse sources such as UAV imagery, weather
observations, social media, and human mobility data. The findings contribute to optimizing real-time
disaster response and strengthening urban resilience.

Concrete outcomes and social impacts of this research

(1) Technological Advancement in Disaster Response: The proposed multimodal Al framework aids
emergency managers by providing real-time, data-driven insights for critical infrastructure
assessment during disasters. (2) Scientific Contributions: This project resulted in four significant
publications. (3) Disaster Resilience Enhancement: By leveraging Al and UAV technologies, the
framework strengthens disaster resilience by enabling quicker, more precise responses, which
support emergency agencies in formulating robust evacuation and recovery strategies. (4)
International Collaboration and Knowledge Exchange: The project facilitated partnerships with
institutions such as Wuhan University, Jilin University, and Hong Kong Polytechnic University. These
collaborations enriched the research with diverse methodologies and broadened its applicability
beyond Japan.
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Publications

Zhiwen Zhang et al. Emergency Management in Japan: Human Decision-Making Strategy Analysis
During Large-Scale Earthquake. Transactions in GIS, 2025. 29(1): e13263.
https://doi.org/10.1111/tgis.13263.

Wei Yuan et al. The Performance of the Optical Flow Field based Dense Image Matching for UAV
Imagery. ISPRS Annals of the Photogrammetry, Remote Sensing and Spatial Information Sciences,
2024, 10: 433-440. https://doi.org/10.5194/isprs-annals-X-4-2024-433-2024.

Wei Yuan et al. Hybrid Network-Based Automatic Seamline Detection for Orthophoto Mosaicking.
IEEE Transactions on Geoscience and Remote Sensing, 2024, Volume 62.
https://doi.org/10.1109/TGRS.2024.3393626.

Zhiwen Zhang et al. AISFuser: Encoding Maritime Graphical Representations With Temporal Attribute
Modeling for Vessel Trajectory Prediction. IEEE Transactions on Knowledge and Data Engineering,
2025. 37(4): 1571-1584. https://doi.org/10.1109/TKDE.2025.3531770.

Total Publications: 4

Symposium, Seminars and Workshops related to this study.

Close Range Sensing of Environment, IGARSS 2024, Organized by Wei Yuan, We propose a Al-
based close-range sensing image analysis workshop for empowering the advanced Al techenology
for remote sensing image processing under enviromental monitoring/ disaster management, SDGs.

Total events: 1

International Activities (Not necessary if you descri bed already in the previous sections)

Geospatial Al for Name of the counterpart

L Jilin Universit
disaster management |[institution y

We held an onsite meeting with Prof. Zipei Fan and colleagues in Jilin
Workshops University in December to promote the collaboration on Geospatial Al for
disaster management. 8 researchers attend.

Total activities: 1



	01_1-DT020_Bruno ADRIANO.pdf
	02_1-DT018_立木 茂雄.pdf
	03_1-DT037_山下 慎二.pdf
	04_1-DT038_Wei YUAN.pdf

