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It’s a persistent and ongoing challenge in the world of public safety: harnessing human and technological resources to improve the ability of emergency responders to quickly and accurately identify the location of an incident and to get there in the shortest possible time.  While E-911 systems have eliminated most of the problems associated with callers misstating or call-takers mishearing addresses, the problem of actually finding the address remains, particularly in rural areas.  Today there’s an emerging solution that public safety organizations are turning to: versatile GPS technology and its database companion, the geographical information system (GIS), a pair of powerful tools that are having a major influence on the way public safety agencies do business.  In practice, that means identifying, mapping and later locating buildings, fire hydrants, power lines, or any other physical feature, not by street address, but by GPS coordinates.

This paper discusses some important advances in GPS/GIS and mapping technologies as they apply to public safety.

GPS/GIS: a growing role in public safety

The practical applications for the technology in public safety are almost limitless.  In Lawton, Oklahoma, for example, a small city in the heart of tornado country, officials are equipping first responders and other city officials with personal GPS receivers.  One reason:  when a tornado touches down, it often cuts a swathe of destruction that wipes out street signs and house numbers.  Emergency personnel who can’t identify a particular intersection or building site can accurately communicate their location by reading GPS coordinates from a hand-held receiver.

Experts at ESRI, a leading vendor of GIS software systems and a leading authority on mapping technology, cite a GIS as the key to the recent rescue of a lost hiker in the 800,000-acre Joshua Tree National Forest in California.  Using a GIS, rescue teams established search grids and tracked themselves with GPS receivers as they covered the grids.  At the end of each day, they were able to upload the data from the day’s search to the GIS.  The resulting display told them whether they had thoroughly and accurately covered that day’s difficult, rocky search area.  As it turned out, they discovered a coverage gap in a grid, returned to it the next day, and located the hiker not far from the spot was he had last been seen.

GPS data collection, and the proliferating geographical information systems (GIS) that use that data for mapping geographic areas, their features and their attributes, are about to undergo an important change.  Once the province of GIS managers, professionals and consultants, GIS data collection has traditionally required hardware and software systems costing many thousands of dollars.  And operating them required people with the expertise of a professional surveyor.  Now new systems, including MobileMapper from Thales Navigation, are coming way down in price and becoming as easy to use as a consumer recreational GPS unit.  For public safety and other organizations, that means that laymen – not just specialists – will be able to use the systems.  It also means that organizations can now afford multiple systems for assignment to more people for more applications.

Consider the example of rural community where many residences aren’t identified by a street address.  With a new-generation data collector like MobileMapper, patrolling officers or sheriff’s deputies can easily map remote, hard-to-find locations, including information that dispatchers can pass along to first responders in an emergency: things like the number and ages of children in the house, the fact that someone in the house is wheelchair-bound, and other pertinent special information.

GIS: The Basics

A GIS is essentially a system that allows for the display of database information on an electronically generated map.  In addition to the features displayed on conventional paper maps -- streets, geographic boundaries, bodies of water, mileage figures, and the like – a GIS database typically includes an array of other information arranged in layers – aerial photographs, building floor plans, descriptive text and attributes – that are associated with and referenced to locations on the map.  The result is a visual representation of an often-complex collection of geographical features, other physical objects, attributes and facts.  For emergency-response organizations, that can mean the difference between spending several minutes reading text reports and a quick, productive glance at an informative map.

Each layer of data in the GIS can be displayed on the map or turned off, as needed.  The GIS stores all the data as a reference to the geographic location on the earth.  Being able to then retrieve the data based on a location, and turning on and off layers as needed, is one of the benefits of GIS over paper maps.  PSAP managers who have implemented systems for locating wireless 9-1-1 calls know the value of those displays.  

Of course, all the information stored in the GIS database has to come from somewhere, and that’s where data collection comes in.  

Establishing a GIS database

General GIS databases are available from various sources.  There is a national resource of freely available GIS data, called TIGER data, from the U.S. Census Bureau.  The TIGER data, designed for a national demographic count of the population, is easily used by a GIS.  The data contains information including roads, water features, railroads, boundary information, and many other layers of data.  TIGER data, unfortunately, is typically not accurate enough for 9-1-1 applications.

Other databases are available from state and local government agencies and from private, commercial database vendors.  Again, those databases might not meet 9-1-1 specifications, but often those sources can serve as a base map database, while additional data collection methods can be used to update data or to map specialized features and attributes.  For public safety organizations, that might mean mapping the locations of fire-fighting equipment, hydrants, alarm boxes, or any number of features that wouldn’t normally appear on even the most detailed off-the-shelf map.

It’s that updating function that low-cost, easy-to-use data collection devices are ideally suited for.  The fact that these devices are so affordable and easy to use means that more and more organizations will soon be using GPS/GIS for mapping projects.  More people within the organizations will be able to do the data collection, and the constantly updated maps will replace the dog-eared, out-of-date paper maps so many of us rely on. 

Thales Navigation brought a unique perspective to the project of creating MobileMapper, its new data collection device.  We’ve been able to bring our expertise in both the recreational consumer and survey and mapping fields to bring to market a product specifically designed for the largest segment of the GIS data collection market
 -- organizations that need to collect and format GIS data with 2-3 meter accuracy, but have been constrained by the high cost of this accuracy.  This constraint has meant they either do without, use an ill-suited low-cost recreational system, or invest in a budget-busting high-end system.

Direct download speeds delivery of data

Unlike recreational GPS receivers sometimes used for GIS data collection, MobileMapper is an example of a data capture system that eliminates manual data entry and permits direct download via either a secure data card (SD) or serial connection to major GIS office software systems. The direct download capability of these systems can be expected to cut the time it takes to deliver data to the GIS system compared to recreational GPS devices by as much as 90 percent.  Not only that, but direct download eliminates the human error associated with the traditional method of jotting down notes manually and later entering them into a GIS, where a reading or writing error can mean significant lost time down the road.

MobileMapper’s easy-to-operate, real-time direct-to-digital data collection capability enables users to easily record features and characteristics and distinguish between layers of data. In the case of MobileMapper, a full-color screen provides vivid viewing even in full sunlight.  MobileMapper also has an easy-to-use, built-in navigation and reference capability, enhanced by the easy uploading of background maps for all of North America and most of Europe.

Getting back to our emergency vehicle scenario, GPS/GIS technology can now map a community, identifying the exact geographical location of every building along with information about access, building features and other information that might be useful to 9-1-1, police or fire officials.  If a long-term construction project disrupts access to a particular office building, for example, it’s a simple matter to update that information in the GIS.  The electronic maps can then be used to direct responding personnel, even showing them the best and fastest route.  Compare that with the old way of doing things: noting the construction site on a wall map and hoping that concerned personnel will see it.

Looking ahead: what’s next for GPS/GIS?

What’s ahead for GPS/GIS in the public safety arena?  Though not directly relevant to GIS data collection and collection devices, GPS receivers in emergency vehicles are enabling emergency dispatchers to track and locate available vehicles in order to identify which one is best positioned to respond to a call.  With no driver involvement, the vehicle-based receivers transmit their position, heading and speed to a centralized server.  The information is displayed visually on a screen in the dispatch center, and the dispatcher can see at a glance which unit should respond.  It’s another instance of saving valuable seconds in a life-threatening emergency. 

A police sergeant from a New England city notes how essential that vehicle-tracking capability has become for his department.  He notes that if one monitor goes down, the dispatchers can feel the effects immediately.  Accustomed as they are to the monitors, they feel they’re working shorthanded without them.  Seeing the cars on-screen was a novelty at first but has become a necessity, he says.

Homeland security and GIS

In the world of data collection, homeland security is an important area that experts feel can benefit from these technologies.  ESRI experts believe that, as a society, we need to identify and prioritize the facilities and assets that we most urgently want to protect.  Having identified them, we then need to go out and collect a variety of data about those facilities, including the building footprint. 

From there, it will be possible to map these facilities in a GIS which public safety people will be able to access in responding to an emergency.  A first responder on the way to a scene will be in contact with a dispatcher who has access to the GIS and who will be able to click on the building’s footprint to display its complete floor plan and a wealth of other information will pop on the screen – electrical equipment, emergency facilities, generators, stairwells, all visible with a mouse click.  Best of all, with the proliferation of wireless networks, these maps will be available to authorized people via any browser, even on a laptop PC in a vehicle.

Whatever the direction of future developments, it seems certain that GIS/GPS technology will be a fixture in the 9-1-1 world for many years to come.  The technology, of course, will evolve, but the principles and practice of data collection will remain constant: one way or the other, public safety people need to update their GIS databases, accurately and efficiently.  And with more rank-and-file people using inexpensive collection devices, that’s a realistic and achievable goal – one that will deliver important benefits to the organizations and the publics they serve.

Stig Pedersen is GIS business director for Thales Navigation, a provider of GPS solutions for the consumer and professional markets.  Thales Navigation is located in Santa Clara, California, www.thalesnavigation.com.  He can be reached at spedersen@thalesnavigation.com.
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