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Brief Description of Research Outline

This research developed data-driven methods and prototype systems for disaster digital twin
construction and disaster-resilience analysis. In line with the original proposal, the project
focused on integrating multi-source spatial-temporal data, including AlS vessel trajectories, port
and anchorage information, meteorological data, satellite observations, UAV photogrammetry,
and terrestrial laser scanning data. The research was conducted through two closely related
directions.

Concrete outcomes and social impacts of this research

This research produced two concrete outcomes that contribute to disaster digital twin
development and practical disaster-resilience applications. First, we developed PortVIS, an
interactive web-based platform for maritime mobility analysis and visual analytics. The system
integrates AIS vessel trajectories, port and anchorage metadata, and wind field data. It supports
port-to-port trajectory segmentation, multi-condition filtering, custom area analysis, dynamic
visualization, and missing trajectory imputation. In particular, PortVIS enables users to explore
vessel traffic patterns under extreme weather conditions, such as typhoon events, through map-
based layers, flow graphs, heatmaps, wind-field overlays, and time-based animation. This
outcome directly supports the original objective of constructing a multi-source maritime disaster
data platform for analyzing ship-flow disruption and supporting maritime decision-making.




Second, the project contributed to a peer-reviewed journal publication on accurate digital
reconstruction of high-steep rock slopes using Transformer-based multi-sensor data fusion. This
study integrated UAV photogrammetry and terrestrial laser scanning data to reconstruct complex
mountainous terrain, providing reliable digital models for geohazard identification, disaster
assessment, and risk mitigation. This outcome extends the concept of disaster digital twins from
maritime scenarios to land-based geohazard environments and demonstrates the broader
applicability of multi-sensor fusion methods in disaster science.

The social impact of these outcomes lies in improving disaster monitoring, risk interpretation, and
operational decision support. PortVIS can help port authorities, maritime safety agencies, and
logistics operators better understand vessel mobility disruptions, port congestion, anchorage
usage, and route changes during severe weather. The rock-slope reconstruction study can
support more accurate identification and modeling of potential slope hazards in mountainous
regions. Together, these achievements provide practical tools and methodologies for building
data-informed disaster digital twins, improving situational awareness, supporting emergency
planning, and strengthening disaster resilience across different hazard contexts.
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Zhang Z, Fan Z, Yuan W, et al. PortVIS: An Interactive Platform for Port-to-Port Trajectory
Imputation and Visual Analytics[C]//Proceedings of the 33rd ACM International Conference on
Advances in Geographic Information Systems. 2025: 812-815.
https://doi.org/10.1145/3748636.3762787

Liu, C., Bao, H., Zhang, J., Lan, H., Adriano, B., Koshimura, S., & Yuan, W. (2025). Accurate
Digital Reconstruction of High-Steep Rock Slope via Transformer-Based Multi-Sensor Data
Fusion. Remote Sensing, 17(21), 3555. https://doi.org/10.3390/rs17213555
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Symposium, Seminars and Workshops related to this study.

Event Date

2025/10/5|Host City

Toyama, Japan

Conference Name

kick-off meeting for
our joint project, the Vision Foundation Model Research Initiative,

Organizers Prof. Shangce Gao
We have planned a collaborative workshop to share and discuss the very
. latest advances in computer vision and foundation model architectures—
Overview . . . . : L
with particular emphasis on large-scale vision models and their applications
across diverse domains.
Event Date 2026/1/30|Host City Sapporo,Japan

Conference Name

kick-off meeting of our joint project, Multi-modal Large Language Model
(MLLM) Research Initiative,

Organizers Prof. Guang Li
We hosted a collaborative workshop focused on current challenges and
opportunities in multi-modal foundation models, including representation
Overview learning across modalities, modality alignment and fusion, instruction

tuning and evaluation, robustness and safety, and efficient
training/inference for large-scale models.

Total events: (2 )

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

Date

2025/7/4| Partner Institution

Jilin University

Activity Name

kick-off meeting

Exchange of
Knowledge,
Meetings

We planned a collaborative workshop to share and discuss the very latest
advances in computer science and disaster-response methodologies—
with particular emphasis on Al-driven model architectures tailored to
maritime disaster scenarios.

Total activities:(1)
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Space for Disaster Lore Transmission Based on the Disaster Digital Archive: The Case of the
2014 Kamishiro Fault Earthquake Disaster Archive, Journal of Disaster Research 21(1) 87-100 2026
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