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Map Options:
What Most PSAPs Need to L ocate Wireless Calls
By Brant Howard

With the E9-1-1 Phase |l erajust a couple of months away, public safety answering points
(PSAPSs) across the country are considering what technology they will useto display the
location of wirdess phone users emergency cdls. The answer for most isadigital map. But not
just any digita map will do.

The map must be georeferenced, which means it contains embedded geographic coordinates for
precise identification of feature locations by latitude and longitude. Georeferencing should not be
confused with geocoding, aterm which usualy implies the digital map has been coded with
address ranges 0 that buildings and homes can be located by street addresses.

Thisdigtinction is critica because E9-1-1 Phase |1 digita maps must be georeferenced and
geocoded to pinpoint cals coming from both wireless and landline telephones.

Currently, very few PSAPs own georeferenced digital maps. The exceptions are those with
computer-aided dispatch (CAD) systems integrated with GPS-based autometic vehicle location
(AVL) technology. Mogt other CADs in use today do not use georeferenced maps and will
require amap upgrade.

City and county GIS departments are typically limited in resources and the needs of mapping for
public safety are now being put into the mix with other departments such as the county assessor.
In order for public safety mapping needs to be met, afacilitator must be assigned to champion
the project.

Fortunatdly, there are many cost-effective mapping options available for building new digita
map databases for public safety gpplications. These options apply whether aPSAPis
implementing itsfirg digital map from scratch or upgrading an exigting CAD map system.

Aswith any technology, each option has certain advantages and disadvantages which each
PSAP must weigh againg its particular needs. The three primary digital mapping dternatives are
explained in the following sections with a complete description of pluses and minuses.

Option 1. Off-the-Shelf Maps

The least expendve option is to purchase an off-the-shdf digitd map data set from a
commercia vendor such as Tele Atlas (formerly Etak) of Menlo Park, CA; GDT of Lebanon,
NH; or Navigation Technologies of Rosemont, IL.
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Many of these products are rich in information, containing dl levels of transportation festures as
well as optiond dements such as details on hydrographic features, palitical boundaries and
public buildings. One of the greet benefits of these productsis that they are updated regularly,
with the updates available for purchase on a subscription basis.

The primary advantage of off-the-shelf dataisthat it’s ready for delivery now for any city,
county or region of the United States. An order can be tailored in most casesto cover just your
sarvice area, and most data sets now can be purchased without troublesome seams or
mismatches in data between urban and rura boundaries.

When considering acommercia data purchase, a PSAP shoud inquire about the accuracy
relating to both georeferenced features and address matching. Accuracy of georeferencing is
referred to as positiona accuracy by these vendors, and most offer products that can pinpoint a
latitude/longitude pogition well within the 50 to 150 meters mandated by FCC Phase 1
guiddines.

PSAPs should also be concerned about the address matching capability, which refersto the
map’ s ability to correctly locate a given Street address. In urban areas, these maps can scorein
the 95 percent range, but their overall accuracy is often only 70 to 90 percent—too low for a
public safety application.

The most obvious solution to the address problem is to add updated information to the
commercial map’s address database with better information from the master street address
guide (MSAG). However, commercid maps are licensed to users or organizations, and these
licenses should be reviewed before purchase because some put limits on the user’ s ability to
change the origind map content. The user may be able to add thematic layers to the map within
their GIS. It's recommended to ask each map vendor about limits on modifications to the data
Set.

Thismeansthat it can be difficult for the end user to add other types of datato the mapping
database. It may not be possible, for example, to enhance the basic datawith MSAG
information. Incorporating other feature layers may aso be difficult. Many PSAPS, for instance,
want to include locations of police, fire and rescue squad facilities to their maps, but they might
be hindered by the map vendor licensing agreement.

The ahility to update changes to the MSAG and map data on a daily basisis dso important to
many PSAPs. Waiting for the commercia vendor to release this new data into their product
may take weeks to months.

Overdl, commercid digitd maps are an inexpendve way to begin building a map database, but
aPSAP should buy a data set with an open license agreement o that upgrades and
enhancements can be made in the future as needs and gpplications evolve. Today, many
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vendors are trying to work closaly with GIS departments in local government to work out data
sharing relationships to help upgrade the product and provide standard data where available.

Option 2: Sharing an Existing Map

The wide-spread use of geographic information system (GIS) technology &t the state and local
government level makes sharing an exigting digital map avery practicad and cost-effective
option. The place to begin your search for aGIS map isin the county or city planning
department, dthough in many cases GIS is a stand- alone department.

Among the best examples of E9-1-1 digita map development projects completed primarily with
shared maps are Larimer and Douglas Counties in Colorado. Both have built new maps from
exising map sets. The Larimer Emergency Telephone Authority, for indtance, made cooperative
arrangements with severa city governments within its service areato pull together existing GIS
maps covering dmost the entire county.

A sgnificant advantage of sharing aloca GIS map isthat it likely dready contains many of the
features and attributes, such as water bodies, key infrastructure and even parcels, that would be
useful to a PSAP but not included on acommercid map.

Because of the gpplications for which GIS is designed, its base map is aways georeferenced,
but the borrower should be careful to determine what datum and coordinate systemis used.
Many GISs use a gate plane coordinate system, while most CAD systems are designed for
|atitude/longitude coordinates.

Converting from one to the other isn't difficult, but it must be carried out by mapping
professonas. Someone in the loca GIS department may be able to handle the conversion, but
it will probably add to the time and expense of the project.

The mgor downside to sharing adigital mgp—and this cannot be stressed enough—isthe
coordination and cooperation that must be accomplished, usudly among severd different city or
county agencies for asuccessful trangtion. In theory, it sounds easy, but typically an oversght
committee should be established to facilitate the transfer and the updating of the map
information. In many cases, the use of an outsde consultant may be necessary to act asthe
facilitator for the project.

An important point to remember in sharing maps is that some degree of customization will be
required for their usein E9-1-1 CAD operations. Typicdly, thiswill involve field mapping of
rurd areas not covered by the municipa GIS and possibly conducting GPS data collection of
minor roads and dleys not included in the GIS.

Sharing an existing GIS map is often an inexpendve dternative, but it will require supervison by
amapping consultant either to oversee the coordination process or to fill in the map gaps with
suitable data. The average cost of building an E9-1-1 digital map database on an existing GIS
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map isimpaossible to determine because the degree of customization will differ in dl Stuations.

Option 3: Build aMap from Scratch

Creeting anew digita map from scratch may be the most expensive option, but it dso produces
the most accurate and highest quality map. From the perspective of a PSAP, grester map
accuracy relates directly to faster response times and saved lives.

Since the map is built from the ground up, the mapping contractor can generate the map in any
format to ensure compatibility with the PSAP s CAD or other computerized mapping system.

In redity, most new digital maps are not created entirdly from scratch in the traditional sense.
One of the key source materias, ortho-rectified aerid photographs, dready exigsin many city
and county government offices. These photographs, which must be recent and corrected with a
process called ortho-rectification, serve as the foundation for a georeferenced digita map.

In cregting a new map, amapping consulting firm typicaly will digitize highways, roads, dreets
and any other desred features from the agrid photography. These are stored in adigital
database. Compared with driving dl the roads with GPS mapping equipment, digitizetion isa
fast and cost- effective process.

Although ortho-rectified aerid photographs often provide accuracy in the one- to five-meter
range—the minimum recommended for E9- 1- 1 map generation—fidd verification is a necessity.
Thisinvolves spot checking specific points with a GPS receiver and running these control points
through a computer program to enhance the digitized data.

Rarely will aset of ortho-photos cover a PSAP s entire service area or include al of the needed
information. Roads changed or added to the PSAP area since the ortho- photos were taken
need to be mapped. In such cases, GPS data collection is performed by attaching a GPS unit to
avehicle and recording street centerline location coordinates by driving the roadways.

Inatypica street centerline mapping project, the mapping contractor placesa GPS unitin a
company vehicle and mounts the antenna to the roof. The GPS iswired to a penbased
computer or data collector containing mapping software, which creates the street map as
features are collected.

This software alows mapping technicians to specify the type of feature being collected—such as
aroadway centerline, parking lot, house, or fire hydrant—and portrays the points on the map
appropriately. The user can differentiate paved from unpaved roads. This information can be
critically important to a dispatcher sending help to awirdess 9-1-1 cdler.

If ortho-photos are not available, the GPS mapping crew, composed of a driver with data
collector, smply drives every highway, street, and back road in the digtrict. The GPS should be
st to collect a precise |atitude/longitude coordinate point about every five seconds at 50 mph,
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and the collection should occur with an offset of about 1 meter horizontally to compensate for
the vehicle driving in the right lane, not on the centerline.

Data collection on long, uninterrupted stretches of rura roadway is much quicker than in the
stop-and-go traffic of acity. A professond mapping contractor can cover up to 100 kilometers
(about 62 miles) of roadway in aday in rurd areas and about haf that in urban.

Mapping trangportation features is only one part of building an E9-1-1 map, however. Many
PSAPswigh to include individua parcdsin their map databases so that addressing can be
edtablished for each property. Parcd maps may be avalable in digital formats from county
assessor offices and can be added to the new map.

And because the map is being built from scratch, any other features desired by the PSAP can
be added. For example, a professional mapping crew can map the precise locations of al public
safety facilities or schools and add them to the map database.

By far the most important advantages in building a digitd map from scraich are the greater
accuracy, epecialy in matching addresses to properties, and the ability to tailor the map with
features requested by the PSAP. Many other agenciesin the areamay aso benefit from the
accurate maps and road centerline data created for public safety.

Additional Mapping Tips
Regardiess of which mapping option is selected, two issues must be considered from the project
gat: MSAG compatibility and map maintenance.

The MSAG database is the backbone of the E9-1-1 system, and athough it doesn’t necessarily
play arolein E9-1-1 Phase Il operations, the MSAG must il be considered when cregting a
new digital map. As mentioned before, a PSAP map must handle wirdess and landline cdls.
The MSAG database is used to match the landline call to an address.

During the creation of new digital maps for public safety gpplications, a knowledgeable mapping
contractor will run acomputerized comparison of addresses in the new map with thosein
MSAG. The objective here is to make sure the public safety map is fully compatible with and
accurately recognizes incoming addresses from MSAG.

On thefirst run, the public safety map may not recognize 15 to 40 percent of MSAG addresses.
Usudly, though, these exceptions are merdly differences in semantics between the two
databases. For instance, one may recognize Park Avenue as Park Ave., while the other spellsiit
out completely. These exceptions are easily rectified.

The remaning errors are more difficult to diminate and may involve mistakesin the new map
data set. Resolving these additiona exceptions requires an intimate understanding of
MSAG/PSAP operations and is easiest to accomplish when building the database from scratch.
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The second key issue to consder in building a new map is how the map will be updated and
maintained onceit is operationa. Maintenance programs must begin with a plan asto what data
will be updated and how often. The next Step isto learn where the update information can be
found most quickly and esslly.

For most PSAPs, the challenge in maintenance is keeping track of the new dreetsthat are being
built. The mogt likely source of this information is the county engineering or planning department.
Arrangements should be made for someone to contact the gppropriate department every three
months to obtain, preferably in digita format, plansfor the newly built roadways and parcels.

Next, a mechanism must be established to ensure the flow of thisinformation from the source to
the mapping coordinator who is overseeing the maintenance project. Or if the project is
cooperdive and involves many agencies, each office must funnd its data to the mapping
coordinator, who will coordinate the changes and add them to the master data set. Maintenance
iscrucid to keeping the map data accurate and to insure accurate cdl location.

The Bottom Line

Accurate maps save lives. And spending additional money now on a better map than you think
you need will pay off in the future. Many other agencies within your area dso want and need
accurate maps. A new georeferenced digital map is anecessty inthe E9-1-1 Phase |1 era, and
it establishes afoundation for other time- saving technologies—such as automatic vehicle
location—that are becoming more popular every year.

Asaurpriang asit may seem, mapping technology comprises only about 40 percent of the effort
that goes into building a CAD map database. The remaining 60 percent is consumed by
coordinating different agencies and getting them to work together. Once a PSAP gets beyond
local palitics and gets people in different offices to work together, anew digita map isjust
around the corner.

Mr. Howard is President and Founder of CompassCom, Inc., a product and service
provider for the geographic information systems (GIS) and automatic vehicle location
systems (AVL) industries. Mr. Howard utilizes his 20 years experience in contract
engineering, technical sales, marketing and management to provide direction for the
company as CompassCom provides solutions for GISand AVL users. He has been an
advocate of using Global Positioning System (GPS) to automate field data collection for
industry and gover nment.
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