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Strategic International Collaborative Research Program (SICORP)
Japan—US Joint Research Program
Executive Summary of Final Report

1. Project Title : [ Human-Centered Situation Awareness Platform for Disaster Response
and Recovery |

2. Project Period : April, 2015 ~ March, 2018

3. Main Participants :

Japan-side
Name Title Affiliation Role
Pl Asanobu Associate | National Institute of | Snowlog app,
Kitamoto Professor | Informatics social media
analysis
Co-PI Helmut Professor | National Institute of | Collection and
Prendinger Informatics analysis of
UAV data
Total number of participating researchers in the project: 2
US-side
Name Title Affiliation Role
Pl Cyrus Shahabi Director ISMC, University of | Management
Southern California
Co-PI Seon Kim Associate | ISMC, University of | MediaQ app
director Southern California

Total number of participating researchers in the project: 2

4. Scope of the joint project

This collaborative research aims to construct a human-centered situation awareness
platform for disaster response and recovery. The challenge of research is to raise the level
of situation awareness of offsite experts with the help of machine learning using onsite data
collected from the general public and machines within the pipeline starting from data
acquisition to decision-making actions.

First, we proposed methods for active data collection by humans and machines. We
developed smartphone apps “Snowlog” and “MediaQ” which are tools for recording the
situation of any places in the form of time-series images or video by humans walking on the
ground. In addition, we studied data collection from the sky using UAV (Unmanned Aerial
Vehicle) and showed that land cover classification or human detection and pose estimation
can be performed with high speed using deep learning-based image recognition.

Second, we studied passive data collection using social media. We proposed methods to
use social media text and images for situation awareness, such as filtering images attached
to geo-tagged tweets using automated image annotation, or the analysis of Geo-Sentiment
using sentiment analysis on textual and visual information.

We also released some of the research outcomes as open source software and open data,
and operated some services to give high societal impact.

5. Outcomes of the joint project

5-1 Intellectual Merit

We developed algorithms and tools that make up the human-centered situation
awareness platform. First, in terms of active information collection, we proposed methods to
collect onsite information from the ground and the sky, such as “Snowlog” and “MediaQ,”
which are mobile apps using smartphone cameras, or UAV for image collection and deep
learning-based image analysis. In addition, in terms of passive information collection, we
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proposed a method to analyze textual and visual information collected from social media,
such as filtering by image annotation, or spatio-temporal sentiment analysis.

These prototype systems were tested in the actual field. For example, “Snowlog” was
tested to obtain situation awareness of snow depth in Sapporo City by fixed point
observation of snow depth and its sharing with the help of weather forecasters. In the case
of UAV, based on the collaborative project with Okutama Town, we tested the accuracy of
image recognition for human rescue operations using images captured by drones in the sky.
In the case of MediaQ, we tested the effectiveness of spatial crowd sourcing within the
campus of the University of Southern California. Finally, we analyzed and assessed the
performance on social media data which was collected as a weather-related tweet dataset
of about 500 million tweets. In all cases, the prototype was effective.

We developed components in each work package, but those components have more
value if they are integrated with other components. For example, integration of MediaQ with
a crowd sourcing system GeoQ allows MediaQ to be used from an established system
already used in a real disaster response. In addition, integration of “Snowlog” with the
existing weather disaster information system allows us to deliver weather disaster
information to apps through semantic routing on topics and places.

Active information collection studied in this project is a solution for “information scarcity” to
fill the information gap by humans, while passive information collection is a solution for
“information overload” to filter unnecessary information by machine learning on information
submitted by many people. Agility and discipline are important dimensions to make an
adaptive situation awareness platform, and our prototype can fit to that requirement by
connecting components developed by each work package.

5-2 Synergy from the Collaboration

We deepened research exchange by making opportunities to visit each other's institution
several times between Japan and the United States. During the research period, we held a
"Shonan Meeting" in which big data researchers from Japan and the United States gather
together for 4 days to discuss challenges and solutions for big data-based disaster reduction
research to enhance mutual understanding for cooperation. Through such international
collaboration, we were able to deepen the discussion on commonality of the concept of the
situation awareness platform after grasping the differences in interests and approaches
between two countries.

5-3 Potential Impacts on Society
Based on the common concept of a human-centered situation awareness platform, we
constructed multiple components that make up the platform. And, to increase the impact on
society, some software and data have been opened to the public under an open license that
anyone can use. In addition, excellent research results led to the development of software
that has potential to be used in the industry, such as deep learning-based land cover
classification and human detection for images taken by UAV.
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