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ABSTRACT
The Rapid Facility (part of the National Science Foundation’s Natural Hazards Engineering
Research Infrastructure) is developing custom-made fieldwork software—the Rapid App—to
afford users the ability to identify, capture, aggregate, organize, store, and manage social science,
engineering, and geoscience reconnaissance data, as well as to a lesser extent disseminate,
analyze, and visualize those data. A requirement of the Rapid App is to promote communication,
coordination, and collaboration among researchers across disciplines to foster the next generation
of post-event reconnaissance. To meet this objective, the Rapid App is being designed with a
human-centered approach that includes user research, ideation, prototyping, and iteration.
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Introduction
The National Science Foundation awarded the University of Washington, Oregon State
University, Virginia Tech, and University of Florida a grant from the Natural Hazards
Engineering Research Infrastructure to create and operation a post-disaster, rapidresponse research facility (Rapid Facility). The grant funds user research, software
development, equipment procurement, training, field assistance, and service evaluation to
empower multi-disciplinary research teams to understand the impacts of earthquakes on
natural, engineered, and social systems. The Rapid Facility provides infrastructure and
services to facilitate safe, reliable, systematic, and efficient acquisition of perishable postearthquake data. The facility will offer, coordinate, and support equipment, including
portable LIDAR scanners, deployable accelerometers, mobile devices for social surveys,
and drones with cameras and sensors that can measure damage at a centimeter scale.
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Rapid Facility tools include custom-made fieldwork software—the Rapid App—to afford
users the ability to identify, capture, aggregate, organize, store, and manage social
science, engineering, and geoscience reconnaissance data, as well as to a lesser extent
disseminate, analyze, and visualize those data.
Design Philosophy
A requirement of the Rapid App is to promote communication, coordination, and collaboration
among researchers across disciplines to foster the next generation of post-event reconnaissance.
The RAPID App needs to facilitate the collection of higher quality multimodal data in a more
convenient and consistent manner. To meet these objectives, the Rapid App is being designed
with a human-centered approach that includes user research, ideation, prototyping, and iteration.
A resultant core design principal for the Rapid App is that all data types are treated equally.
User Workshop
University of Washington students conducted interviews of reconnaissance researchers and
analyzed many EERI and GEER reconnaissance reports to synthesize and understand user
experiences. Students ideated based on their research to produce a suite of low-fidelity Rapid
App prototypes. Subsequently, the Rapid Facility convened a workshop attended by over 70
reconnaissance researchers. These future users participated in student-designed interactive
activities to provide more targeted user-experience insights, as well as app design ideas. Over
1500 sticky notes produced by the workshop were analyzed to inform iterations of the Rapid
App prototype.
RAPID App Prototype
The RAPID App integrates mission planning and coordination, data collection, and data
management into a single, unified package. Examples of the prototype are show in Figure 1.
Rapid App features to write (typed or handwritten) notes, record audio, take photographs, record
video, map vectors, administer questionnaires, and scan 3D point clouds can be used within
different workflows to achieve respective disciplinary and interdisciplinary objectives. The
mixed-media data collected with the app will be automatically tagged with location and time
metadata to enable researchers to integrate and interrogate post-event data on perceptions,
experiences, decision making, and physical context. By treating data types equally, additional
Rapid App features will help researchers to specify relationships between collected data in ways
not currently possible integrated unintegrated ad hoc tools.
Data collected with the RAPID App will be automatically uploaded to the NSF NHERI
cyberinfrastructure center DesignSafe-CI. The conceptual workflow of the RAPID App is show
in Figure 2. The RAPID App will have an accompanying web portal that will allow users to set
up information before they enter the field to use the app on a tablet. The information that can be
preset using the web portal will include personal data, checklists, team members and roles, map
caches, map markers, questionnaires, and more. User’s information will be automatically loaded
into the RAPID App. User information will be saved in the RAPID App web portal and can be
reused in future deployments.

Figure 1.

Screen shots of the RAPID App prototype.

Figure 2. RAPID App conceptual data flow.

RAPID App Use Cases
With the integrated data collected using the RAPID App, users will be able to investigate
research questions such as how physical and social contexts determine evacuation and recovery
decision making, as well as how communications infrastructure failures change event response
processes. An example of this is recent questions about how the earthquake early alert system
worked in recent earthquakes in Mexico. Data can be collected to characterize whether warning
sirens were equitably located (e.g., geolocation photos, linked to baseline vulnerability data),
how people experienced the warnings relative to where warnings were activated (e.g.,
geolocation notes linked to photos), and what protective actions were taken in response to
perceived warnings (e.g., questionnaire responses or interview audio files linked to photo and
qualitative notes). Simulation models of building- and community-level evacuation provide
another example of potential use cases for the RAPID App with respect to socioeconomic
models of disaster impacts and response. The RAPID App will enable researchers to collect
agent-level data, in order to derive or validate model algorithms or decision rules.
Conclusions
The RAPID App will allow integration of social science data with engineering and physical
sciences data to address, in new ways, the interaction between damage and functionality to the
built and natural environments with response and recovery activities in the community. This will
provide insight into research questions about recovery, resilience, and effectiveness of mitigation
strategies to inform models of response and recovery processes (e.g., business disruption). The
resulting data will also be useful to validate and refine socioeconomic simulation models of
disaster loss, response, and recovery.
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