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GEOGRAPHIC LOCATION REFERENCING 
SYSTEM AND METHOD 

This application is a continuation of US. Ser. No. 
09/540,398, ?led on Mar. 31, 2000 Which issued as US. Pat. 
No. 6,223,122 on Apr. 24, 2001; Which is a continuation of 
US. Ser. No. 09/188,153, ?led on Nov. 4, 1998, Which 
issued as US. Pat. No. 6,047,236 on Apr. 4, 2000; Which is 
a continuation of US. Ser. No. 08/701,586, ?led on Aug. 22, 
1996, Which issued as US. Pat. No. 5,839,088 on Nov. 17, 
1998. 

BACKGROUND OF THE INVENTION 

The ?eld of this invention is geographic location refer 
encing systems. 
A geographic location system has an addressing scheme 

that alloWs a location to be uniquely addressed. Several 
systems are Well knoWn and currently in use, such as 
geodetic latitude and longitude, Universal Transverse Mer 
cator (UTM), Military Grid Reference System (MGRS), 
World Geographic Reference System (GEOREF), 
Maidenhead, Trimble Grid, Trimble Atlas, and Thomas 
Brothers Detail. These knoWn systems can generally be 
divided into tWo categories: global and local. The global 
systems, such as geodetic latitude and longitude, UTM, 
MGRS, GEOREF, Maidenhead, and Trimble Grid, use a 
scheme that subdivides the globe into areas of increasing 
resolution, until a particular location is properly identi?ed. 
Thus each location address is referenced to the global 
system, alloWing for the easy comparison of tWo location 
addresses. HoWever, the addresses tend to be complicated, 
cumbersome, and unrelated to the real World, increasing the 
compleXity of these systems. 

The local systems, such as Thomas Brothers paper map 
ping systems, provide a technique that assigns location 
addresses based on association With a geographic region or 
physical map pages, With every location identi?ed With only 
one region. This type of local system is easier to use for local 
location information in connection With a physical map, but 
is difficult to use With respect to a more global or electronic 
systems, as there is no simple Way to convert a local address 
into a global address, and the local address is not recogniZed 
in the global systems. 

Location technology has been signi?cantly impacted by 
the Wide availability of Global Positioning Systems (GPS), 
Which are operated by the United States Department of 
Defense to provide WorldWide navigation, position location, 
and precision timing services. GPS comprises a global 
netWork of satellites that interact With a controller coupled 
to a GPS receiver, alloWing the controller to precisely 
determine its location. This location is typically output from 
the GPS receiver as latitude and longitude numbers, Which 
are cumbersome for users to understand and use. A GPS 
receiver is sometimes coupled With additional capability that 
alloWs the raW latitude/longitude numbers to be converted 
into a more useful and usable format. See, e.g., Sprague et 
al., US. Pat. No. 5,422,814; Inoue, US. Pat. No. 5,289,195; 
and Yamashita, US. Pat. No. 5,471,392. HoWever, even With 
these enhancements, a problem With these systems is that 
they are still dif?cult to use by persons Who are unskilled in 
the use of location referencing systems. Another problem is 
that these systems are unWieldy because they still retain their 
global character. Thus, What is needed is a referencing 
system that can be used With a minimum amount of reading, 
scrolling, and searching, and With a limited number of 
keystrokes for data entry. Also needed is a user-friendly, 
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2 
truly local addressing system that is easily convertible to a 
knoWn global system for Wide-range concerns. 

SUMMARY OF THE INVENTION 

The present invention relates to creating and using a 
location referencing address method associated With an 
established geographic information system. The location 
referencing address method has an arbitrary local referenc 
ing system that retains a knoWn relationship With a global 
referencing system. 

In a ?rst, separate aspect of the present invention, a 
universal location address is de?ned by subdividing a geo 
graphic location into several independent districts, each With 
a name and a reference point. The reference point has a 
knoWn locational address Within a global referencing sys 
tem. A coordinate system is placed on the district relative to 
the reference point, yielding a position indicator for loca 
tions Within the district. Combining the district name and the 
position indicator de?nes the local location. 

In a second, separate aspect of the invention, the forego 
ing aspect may be further enhanced by the creation of 
proprietary locational addresses. A proprietary address is a 
name, Which Will be unique Within the district, that distinctly 
identi?es a location With the district. A proprietary address 
is created by selecting a name, capturing positional infor 
mation about the location associated With the name, check 
ing that the name is unique in the district and storing the 
name With its associated locational information and feature 
data. Once stored, the name and the associated information 
may be selectively disseminated to users of locational sys 
tems. 

In a third separate aspect of the invention, a locational 
system ?rst accepts regional or positional information to 
determine a general location address, including a district 
name. The locational system then accepts speci?c addresses, 
each having less than a complete locational address. The 
locational system creates a complete locational address by 
combining the knoWn general positional information With 
the abbreviated speci?c locational address to determine the 
precise and complete locational address, generally by pre 
?Xing the knoWn general positional information to the 
speci?c locational address. 

In a fourth separate aspect of the invention, a navigational 
system incorporating the foregoing aspects is de?ned. 

BRIEF DESCRIPTIONS OF THE DRAWINGS 

FIG. 1 shoWs tWo overlapping districts, each With a 
reference point and a grid system. 

FIG. 2 shoWs a single cell of FIG. 1 With hierarchical 
gridding to increase the addressing resolution. 

FIG. 3 is a functional diagram of a preferred embodiment 
of the invention. 

FIG. 4 shoWs hoW proprietary locational names are com 
piled and distributed. 

FIG. 5 is a diagram of a navigational system incorporating 
one or more aspects of the subject invention. 

FIGS. 6 and 7 shoW the use of PLAs and ULAs in a 
speci?c geographical conteXt. 

FIGS. 8a—8b, 9, 10a—10c, 11 are eXamples of speci?c ?les 
used in one implementation of the subject invention. 

FIGS. 12a—12c are eXamples of screen outputs used in 
one implementation of the subject invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Apreferred embodiment of the present invention alloWs a 
point of interest (POI) Within an arbitrary geographic area to 
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be uniquely identi?ed With a locational address, and the 
locational address to be related to other knoWn global 
referencing systems. The locational address may take tWo 
forms: ?rsts as a universal locational address (ULA); or 
second, as a proprietary locational address Each of 
these forms is discussed beloW. 

Every location in a geographic area Will have at least one 
ULA. To determine the ULA of a point, a geographic area 
is divided into several districts. The districts may be of 
differing siZe and shape, and may contain a particular 
identifying feature. For example, the geographic area of the 
United States may be subdivided into numerous districts, 
Which may be strategically located, siZed, and named With 
reference to cities or other geographic or political features in 
order to associate the districts With such features. 
Advantageously, such districts are chosen relative to cities 
and it is therefore convenient to name each district according 
to the city about Which the district is located. In fact, each 
city may have a reference point, alloWing local locations to 
be addressed relative to the local city. Sparsely populated 
areas may have larger districts, and densely populated areas 
may have smaller districts. The districts may also be quasi 
rectangular, folloWing latitude and longitude lines. In more 
densely populated areas, it is possible that a particular 
location Will be Within the boundaries of tWo or more 
districts. In addition, user-de?ned districts, reference points, 
and grid siZes are possible. For example, a search and rescue 
operation may establish a reference point and grid siZe 
convenient for a particular search area, or a group of hikers 
may choose a reference point and grid siZe appropriate for 
a particular outing. 

After the districts have been selected and named, a 
reference point is chosen for each district, and a grid system 
placed relative to the reference point. Advantageously, the 
grid system is referenced north. Referring to FIG. 1, a ?rst 
district 1 and a second district 3 are de?ned relative to major 
cities 4 and 6 respectively. In this example, major city 4 in 
the ?rst district 1 Will be named CITYONE and the major 
city 6 in the second district 3 Will be named CITYTWO. For 
convenience, the ?rst district 1 Will be named CTY1, 
referring to the major city Within that district’s borders, and 
the second district Will be named CTY2, referring to the 
major city Within that district’s borders. Reference point 5 is 
selected as the reference point for CTY1, and reference point 
7 is selected as the reference point for CTY2. The reference 
point Will not necessarily be located proximate to the feature 
used as the name for the district. Each reference point 5 and 
7 has a knoWn address Within a global referencing system 
such as World Geodetic Systems (WGS). Association With a 
global system offers at least three important functions: ?rst, 
local addresses may be easily converted to global addresses 
and vice-versa; second, inter-district relationships are estab 
lished; and third, easy integration With knoWn navigational 
systems is provided. Thus, an easy to use district-level 
addressing system retains the advantages of a global system 
Without attaching complexity. 
As can be seen in FIG. 1, the grid system about each 

reference point 5 and 7 creates cells 9 in each district. Each 
of these cells 9 is identi?ed With a cell code, Which advan 
tageously is a tWo character number. For example, a target 
POI location 19, Which is in cell 11, can noW be identi?ed 
by referring to its district and cell code, e.g., CTY2-11. Of 
course, such a reference lacks the resolution to identify a 
particular feature, such as a house, but may be enough 
resolution to locate a lake or park. The issue of increased 
resolution is discussed beloW. 

Also, it is likely that there Will be an overlap area 13 that 
is formed at the intersection of districts. Within this overlap 
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4 
area 13, any POI can be identi?ed by reference to any district 
Within Which it is located. Thus, a target location 8 in the 
overlap area 13 can be identi?ed by either association With 
the CTY1 or CTY2 districts, or any other district Within 
Which it is located. In the preferred embodiment, a locational 
system can provide a locational address relative to any 
reference point or district by simply toggling betWeen ref 
erence points. 
As discussed above, a district name and cell code may not 

give suf?cient resolution to locate speci?c locations. To 
increase resolution, a hierarchical grid is applied to each cell 
9 of FIG. 1. For example, cell 11 is shoWn in FIG. 2 With a 
sub-grid applied, producing sub-cells 15. Each of these 
sub-cells can be identi?ed With a sub-grid code. Moreover, 
the sub-cells can be further subdivided to increase resolu 
tion. Here, sub-cell 17 is further subdivided. As can be seen 
in the ?gure, the target location 19 is Within the sub-sub cell 
18. Thus, to more de?nitively identify the target location 19, 
a ULA is formed from the highest resolution sub-cell de?ned 
and each of its parent cells. The locational address is formed 
by appending to the district name each sub-cell code in 
hierarchical progression, moving from loWer resolution to 
more resolution. In the example here, the target location 19 
Would have a locational address of CTY2-11-17-18. Based 
on the siZe of the district, if this does not give the necessary 
resolution to properly locate the target location 19, then 
additional levels of gridding hierarchy can be added. 
Although, in this example, each cell Was randomly named 
With a unique numerical code, it should be appreciated that 
a consistent Cartesian coordinate system can also be used, 
With each cell de?ned by an (X, Y) coordinate pair. Those 
skilled in the art Will recogniZe several other alternative 
Ways to de?ne a grid system. 

Advantageously, a city Will be named With a speci?c 
abbreviated name for purposes of navigating to and around 
that city. That abbreviated name may also serve as the name 
of the de?ned district located about that city. Depending on 
the siZe of the city and various geographic, political, and 
other features relating to the city or region, the district for 
that particular city Will be pre-de?ned With a particular grid 
siZe, although the system may alloW altering the grid siZe for 
particular purposes. If, in the preceding example, the de?ned 
grid siZe for CTY2 is approximately 30 by 30 nautical miles, 
identifying tWo hierarchial grids produces a resolution of 
about 500 meters, Which is sufficient for locating structures 
in open areas or large targets such as lakes or parks. By 
adding a third and fourth hierarchical grid, a resolution of 
about 5 meters is achieved, and by adding a ?fth hierarchical 
grid, a resolution of about 0.5 meters is achieved. By 
adjusting the number of grids, then, the resolution of the 
resulting locational address is changed to meet the require 
ments of the particular area or user. Advantageously, each 
level of the hierarchial address is separated by a decimal 
point. Thus an address may appear as “DIS 
TRICT.12.34.56.78”. Those skilled in the art Will recogniZe 
several alternatives to this approach. 
The second Way a point of interest may be designated in 

the subject invention is With a proprietary locational address 
(PLA). Referring to FIG. 4, the ?rst step in using a PLA is 
to identify the feature and select a name 51. APLA is a name 
chosen to identify a physical structure or location. The name 
can be chosen by the operator of a locational service, as in 
the case of naming national monuments, or the name can be 
chosen by individual or corporate users of the locational 
service. Individuals may even Want to identify their homes 
using their oWn names. Thus, a Ms. Mary Smith may name 
her house MARY.SMITH.HOUSE, for example. Thus, 
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