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Overview 

Our objective is to develop a system to improve real-time information acquisition for humanitarian agencies responding to complex emergencies and assisting displaced populations.  The two key components of our project are Global Positioning Systems (GPS) and Geographical Information Systems (GIS).  A GPS is a device that tracks the longitude and latitude coordinates of the location of the device. GIS is software that allows the user to visualize and query spatial data.  For example, the user of a GIS can display a map with all the known locations of refugees on it, or all the water supplies, or both. GIS also supports more powerful queries, such as to identify all refugees who are more than two miles from a fresh water source.   Figure 1 shows a GPS device and an example GIS map.
The basic structure of our system is to have field personnel equipped with a GPS, small computer, and digital camera to identify the location of various items and activities of interest, such as water and food supplies, stagnant water, movements of displaced people, patterns of disease, and the activities of other responders.  This information, along with reports from other sources, satellite imagery, etc, would then be uploaded into a GIS mapping system, which would in turn help guide the humanitarian response. 
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Figure 1: GIS map and GPS device. The different shapes represent different items of interest, such as people, water, latrines, etc.  
Usage Scenarios
At this early stage in the development of our system, we are exploring the following three scenarios for how our system could be used.
Scenario 1: The UN or a large NGO is responding to a complex emergency.  The crew at headquarters uses the GIS to get a better picture of what is happening,  what resources are available, and what other NGOs or unorganized responders are doing.   This would help headquarters decide where their resources are most needed, and possibly to improve coordination between smaller NGO’s that are revealed to be behaving at odds or redundantly with each other.  Our system would allow the coordinators at headquarters to adjust which items are of most interest (“e.g., we need to know where measles vaccines are!”) or indicate a region on the map that the field personnel should explore next.  
Scenario 2: The system could be used by people running or assessing a small, loosely organized refugee camp to help map out the camp, track population counts, and manage resources.    Our GIS system would be used by the team on the ground, on a laptop or handheld computer.   The team members could carry around our GPS systems as they do their work, and make location-stamped notes about the location of especially malnourished families, cases of diseases, people who need further attention, etc.  Relatively untrained people might be sent around with the GPS to tag, for example, the location of every tent or single parent caring for more than three children.  
Scenario 3:  We would establish a specially-trained team to use our system to perform quick, systematic, and thorough assessments of established refugee camps.   These assessment experts would visit a camp and use a GPS and handheld computer to map key resources. They would also carry out surveys to assess conditions and identify rates of, for example, diarrhea, or respiratory infections.  The system would help identify ways to improve achievement of targets such as the SPHERE standards, e.g.,  that each dwelling be within 500 meters of a clean water source.  The team would work with the camp managers on ways to improve conditions in the camp, as well as leave paper copies of their findings, maps of the camp, and improved paper-based mechanisms for health information assessment.  

Information Production
As described above, the field personnel would be equipped with a small handheld computer connected to a GPS system.  Our project will involve developing software to run on off-the-shelf GPS and handheld computers (neither of which is particularly expensive).    The computer interface will present the field personnel with a list of the current items of interest, as defined by the coordinators of the response, such as displaced people, water, disease, shelter, responders, etc.  When field personnel spot an item of interest, they will select it on the screen and then enter a few parameters relevant to that item of interest, such as the quantity of the water source.  When feasible, the field personnel may perform certain tests, e.g., to assess the quality of the water.  Every report will be tagged by time as well as location.  The system will also allow the user to specify the location of the item of interest relative to the current location of the device, in case it is seen from afar.   The system will, also, of course allow the users to submit free-text notes (text or audio), tagged by their level of priority and urgency.  
The system may also direct the field personnel to a particular location.  If there is a team of people gathering information, the system can coordinate them so that they do not overlap, or the coordinators of the response may have submitted a request to the system for a particular area to be explored.  When there are multiple field personnel on the ground, the handheld system can also help them communicate and be aware of each other’s location.
We can also incorporate other sensor and features into our system, such as cameras and, possibly, algorithms for people counting.    Another possibility is to design a clear logo identified with this project, for the field personnel to wear on their jackets or hats.  If the logo becomes known, then responders, NGO, and affected people will know to report important events to our field personnel.  
Our system will run on AA or AAA batteries which we expect will provide 4-6 hours per pair of batteries.  Thus, the field personnel will have to carry a relatively large supply of batteries, depending on how many days they are prepared to be in the field.  

We will have to design our system to function under a variety of conditions with respect to connectivity.  In the ideal case, the field personnel will be constantly connected via cellular or satellite phone networks, in which case reports will be sent as they are generated.    More realistically, the connectivity will be intermittent and reports will be stored and sent when possible.  We may have to introduce a special type of field personnel whose job is to download reports from the other field personnel and then return to an area that has connectivity.  

Information Use 
The “back-end” system will include a GIS program as well as tools for communicating with the field personnel, e.g., to update the list of items of interest.  We will use an existing GIS program.  There are a range of options from free, less powerful ones to very expensive and powerful programs.    We are far from the first to suggest using GIS in disaster response, and they well suited to the task, given that the input information is location-stamped and labeled (e.g., not free text, or raw video, but coded by the type of information).   Such systems make it simple to see any subset of the types of information, to zoom into a particular region, or to form queries that relate several different types of information. 
We will also provide some cue to distinguish between the absence of information for an area, and the absence of items of interest in an area.  We may simply indicate all the areas that the field personnel have visited, e.g., with a different shading.  Given that the field personnel are trained to identify all items of interest they see, this provides information about what is not present, as well.   Our system will allow the users to identify a region on the GIS map that they would like to be explored.  The software will then send this request to the handheld computer of one or more field personnel, which in turn will indicate where its user should go next.   
One challenge will be how to be use the time stamps in the GIS system, given that the situation will be constantly changing.  Perhaps we can use a visual cue, such as the brightness of the object, to indicate how long ago an item of interest was reported.  
Next steps
Developing this system will require extensive testing and iterative improvement.  We envision initially testing the system in safe environments, e.g., sending out people to find items of interest in a city or park.  Prior to that, however, we need input from the potential users of the system and other people who have experience in disaster relief situations.  
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