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The purpose of this paper is to create a mobile device tool for emergency responders that visualizes relevant information during tasks to increase situational awareness and effective decision making. The mobile device will house a visual analytics system that processes and displays sensor, location, and video data.  Emergency responders often have to attend to a lot of information during crisis situations and the authors believe that having a mobile tool at the point of response will greatly increase the efficiency of human performance. With capable mobile devices, first responders will be able to focus more attention on their task and less on gathering necessary information.  
Implementing visual analytics on a mobile device can be challenging because the display space and computing resources tend to be more restricted as compared to a typical desktop computer. The main goals of the information displayed in this device will be to give the responders an accurate visual of the environment (e.g. buildings, floor plans), environmental conditions (e.g. fires, temperatures, gas leaks), and most importantly, victim/target locations. Also, these devices will have the capability to provide information from the responders back to the emergency operation center. Examples of this feedback include rooms cleared or changes in current situational information. 
Figure 1 shows the concept behind the device’s structure which has a “server-client architecture”. This systems implements multiple types of data including images, video, 3D models, sensor data, and text data. The system works by each server in the server group receiving streaming data. These servers then convert the input data into the appropriate types of representations for the “mobile analytic client”. 
INSERT PIC
To build the prototype of this mobile device and validate it internal structure and user interface, the authors completed a case study using simulated data of people evacuating a nightclub due to a fire. 
INSERT PIC
Figure 2 shows the floor plan for the simulated nightclub. This information along with the 2D and 3D models for this work were provided by an outside source. Table 1 shows all of the information that is involved in the simulated datasets. There are two types of datasets, fire (time centered) and people (agent centered). 
INSERT TABLE 
The agent data is displayed using 2D vector graphics. The position of each agent (or person to be rescued) is shown by a circle and the time-evolving path is drawn by a line segment. A ghost technique is used to show past movements. Green signifies a healthy agent, red signifies an unconscious agent. Figure 3 shows the agents evacuating in a 2D visualization. 
INSERT PIC
Figure 4 shows a 3D visualization of the same agent evacuation. Providing additional building information helps responders understand different evacuation patterns chosen. 

INSERT PIC

The fire data visualizes the temperature and heat release rates (HRR) using color tables, and the  smoke and CO2 levels using gray tables overlaid in the 2D environment. See Figure 5 and 6. 

INSERT PIC

Next the authors discussed the implementation of analytic data. The data considered is shown in Table 2 and expresses that the most basic information is the location and movement of people as well as their health conditions. 
INSERT. TABLE
Figure 8 shows some of the information options that can provide this data to the user. 
INSERT PIC
Figure 9 gives some clues to the movement and rates (# of agents per second) of the agents during evacuation. Taking Figures 9, 8, and 7 into consideration at the same time can show interesting patterns of the evacuation however the author did not specify if multiple views would be available on the device. 
Finally, Figures 10 and 11 show the overall user interfaces available on this mobile device. The menu to the left can be turned on or off so as not to interfere with the information visualization. Data can be represented in 2D or 3D depending on the users’ preferences. 
INSERT PIC
The following figure shows what the interface would look like on an actual handheld mobile device. 
INSERT PIC
Overall, the authors feel confident that they developed a useful prototype for information visualization in emergency response situations. They feel this tool presents efficient and interactive visual analytic methods and provides visualizations for various types of data which can be important in facilitating comprehensive situational awareness of emergency responders. To date, the authors have just simulated data on the prototype to ensure its internal structure is sound. Next, the authors want to start implementing this prototype in the field to continue design iteration and development. 
I chose this paper because I am interested in how visual analytic interfaces can best be implemented on small-screen mobile devices/tools. This article supplied concrete ideas and methods for validation that could be useful in my course project. 
