
Mobile Analytics for Emergency 
Response and Training
Mission 
During emergency response events, situational awareness is critical to effectively 
manage and safe-guard civilians and in-field personnel. Mobile visual analytics

 

extends the visual analytics process using state-of-the-art mobile devices to increase 
the effectiveness and interactivity of on-site analysis. These types of solutions can 
provide advanced analytical insight to first responders and public safety command 
personnel by allowing them to analyze and understand on-scene, active emergency 
situations through interactive, integrated data analysis and visualization. 

Such mobile analytics solutions can benefit first responders in a variety of ways. First, 
the mobility of the handheld devices using wireless connectivity

 

can minimize the “fog 
of war”

 

effect allowing first responders to better carry out rapid and actionable on-site 
decision making. Furthermore, these tools can provide improved situational awareness 
and support first responders in planning immediate life-saving responses and

 

 
prioritizing actions in emergency situations. Second, the rapidly growing capabilities of 
mobile devices (e.g., PDAs

 

and cell phones) provide a ubiquitous environment for 
deployment within a variety of fields. To better support both command center 
controllers and in-field operators, we have developed a mobile visual analytics tool to 
help enhance situational awareness and support rapid decision making. Our goal is to 
make mobile devices valuable tools for emergency response by effectively visualizing 
relevant, selected information (e.g., images, videos, 3D models,

 

and sensor data

 

 
streams) on devices with varying capabilities and resolutions.

Benefits:

 

Our mobile visual 
analytics system provides a 
flexible and interactive 
prototype for emergency 
response and training by 
allowing first responders to 
better carry out rapid and 
actionable on-site analysis and 
decision making.  These tools 
provide improved situational 
awareness and support first 
responders in planning 
immediate life-saving 
responses.

Our system running on mobile devices: Smartphone (left) OQO 02 device (right)
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Visual Analytics on Mobile Devices

We have developed a mobile visual analytics tool that

 

 
consists of 2D/3D visualization and analysis environments

 

 
showing personnel-related information, situational and scene-

 

related information, audio and video data streams from

 

 
personnel outfitted with cameras. 

We categorize the input data into two types based on their 
functionality. The first type is personnel information (e.g., 
identification, position, time, and status). The current position 
is shown by a circle and the time-evolving path is drawn by 
line segments. To help responders and commanders better 
understand the personnel activity, we have created visual

 

 
representations of congestion areas and areas cleared. Further 
personnel-related visualizations include any available 
personnel sensor data, such as health and activity level 
indicators. The second data type is situational information, 
including temperature, dispersion of toxic gases, and 
contamination. 

All of our 2D based visualizations use a background map as 
an overview for situational awareness. 3D navigation modes 
can be enabled to help train first responders by enhancing 
their recognition of potential evacuation routes and visual

 

 
building characteristics that may lead responders to probable 
alternative paths taken by people missing during an actual 
emergency incident. Particularly, our transparent and 
wireframe views help responders see personnel behind

 

 
obstacles. Besides these, our system has been equipped with 
other visual analytic functionalities for response and analysis 
of emergency situation, including statistical information and 
visualization of additional data fields available to the incident 
command center.

Emergency Response and Training 
Case Study
Our system has been employed in the evaluation of two 
different scenarios: a simulated evacuation of The Station

 

nightclub fire that occurred in Rhode Island in 2003 and a 
testing exercise for a rescue operation in an elementary

 

 
school. 

In the first study, we used two simulated datasets including 
fire data and evacuation data of 419 personnel. The fire was 
simulated by the Fire Dynamics Simulator (FDS4) developed 
by NIST. Through the use of our system,  personnel behavior 
and situational changes were analyzed.  Based on the overall 
visualization and analysis, we observed that some personnel 
evacuated using the stage exit at the beginning of the fire.  
Most personnel ran about in confusion while they moved to 
the exits located opposite to the source of the fire near the 
stage.  Some personnel who tried to evacuate using the main 
exit failed because of congestion near the corridor between 
the main exit and the bar.   

In the second study, we provided interactive analysis of data 
collected for after action review of a training exercise of an 
intruder in a school.  Video playback was integrated into our 
visualization system and responders’

 

actions during this

 

 
scenario could be interactively analyzed and evaluated.

We received feedback on our system from emergency 
response personnel at the Purdue University Fire Department 
and Purdue Homeland Security Institute, who indicated that 
our system will be very useful in real emergency situations, 
especially when realtime tracking is integrated.  Responders 
also felt that our system will be useful for training, such as 
pre-planning scenarios and site inspections.  This feedback 
has led us to deploy tracking technologies at our command 
and control testbeds.

Examples of visualization by our mobile visual analytics tool: visualization of fire as temporal varying information (left), 
Congestion visualization (middle) and transparent viewing of 3D building data (right).

For more information, contact:

 

Dr. David S. Ebert, ebertd@purdue.edu
http://www.purvac.org


	Slide Number 1
	Slide Number 2

