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(57) ABSTRACT 

In compiling map data, a server communicates with a pro 
grammable device and determines an authorization level of 
the device or a user of the device by comparing an authoriza 
tion request with maintained authorization data; the server 
receives from the device first geocoordinates, a first property 
location identifier, and a first location description, the first 
geocoordinates locating a geoposition on or near a property 
identified by the first property location identifier; and the 
server incorporates one or more of the first geocoordinates, 
the first property location identifier, and the first location 
description into a database including a plurality of geocoor 
dinates, if the determined authorization level matches or 
exceeds a property authorization level, wherein the property 
authorization level is associated with the property and is 
indicative of whether one of the user or the device is autho 
rized to Submit for incorporation into the database geocoor 
dinate information and/or location description information 
for the property. 

  



Patent Application Publication Jan. 22, 2015 Sheet 1 of 10 US 2015/0O24711 A1 

45 

  



Patent Application Publication Jan. 22, 2015 Sheet 2 of 10 US 2015/0O24711 A1 

73 

Fig. 2 

  



Patent Application Publication Jan. 22, 2015 Sheet 3 of 10 US 2015/0O24711 A1 

Communications initiated 
between server and device 

Server receives Authorization Lu- 103 
Request 

Determine Authorization level O5 
of User and/or Device 

Receive Data Relating to a 
Property 

Determine Authorization level 
for the Property 

Compare Property Authorization 1. 111 
level with User/Device 
Authorization Leve 

13 
Determine Extent of 

Authorization for User/Device to 
modify database 

a 15 
incorporate Received data into 
database to extent authorized 

  

  

  



Patent Application Publication Jan. 22, 2015 Sheet 4 of 10 US 2015/0O24711 A1 

Communications initiated 
between server and device 

Server receives Authorization 

Reduest 

Determine Authorization Level 
of User and/or Device 

Receive Data Relating to a 107 
Property 

Determine Authorization level 
for the Property 

Compare Property Authorization 
Level with User/Device 
Authorization Leve 

Determine Extent of 121. 
Authorization for User/Device to 

modify database, Reducing 
User/Device Authorization Level 

for Non-Proximity 

incorporate Received data into 
database to extent authorized 

Fig. 4 

  

  



Patent Application Publication Jan. 22, 2015 Sheet 5 of 10 US 2015/0O24711 A1 

Establish Communications with a User 131 
having Ownership interest in a Property 

or Business on a Property 

Receive list of Authorized Users and/or - 133 
Devices 

135 
Associate ist of Authorized Users 1. 

and/or Devices with specified property 

Set Property Authorization level for 37 
listed Users/Devices 

Set Property Authorization level for - 139 
Non-Listed Users/Devices 

Fig. 5 

  



Patent Application Publication Jan. 22, 2015 Sheet 6 of 10 US 2015/0O24711 A1 

Establish Communications with a User 151. 
Associated with a rusted Business 

Partner 

Confirm Property dentity in which 153 
Partner/User has an interest 

155 
Receive list of Authorized Users and/or 

Devices 

Associate list of Authorized Users 
and/or Devices with specified property 

Set Property Authorization level for 159 
listed Users/Devices 

  



Patent Application Publication Jan. 22, 2015 Sheet 7 of 10 US 2015/0O24711 A1 

71. Establish Communications with a User 

ldentify previous database submissions 
from User 173 

Determine extent to which the User's 175 
submissions have received public - 

approval 

177 Set Authorization Level for the User 

Fig. 7 

  

  



Patent Application Publication Jan. 22, 2015 Sheet 8 of 10 US 2015/0O24711 A1 

181 
Establish Communications with a device 

Receive first Geocoordinates generated 183 
by a first geopositioning method 

Receive second Geocoordinates 
generated by a second, different 

geopositioning method 

Compare first and second 187 
GeoCoordinates 

Set Authorization Level for the 
User/Device based on Compared 

GeoCoordinates 
189 

Fig. 8 

  

  

    

  

    

  

  

  

  



US 2015/0O24711 A1 Jan. 22, 2015 Sheet 9 of 10 Patent Application Publication 

? 
? 

GIZ 

*****...* &3 

  



US 2015/0O24711 A1 Jan. 22, 2015 Sheet 10 of 10 Patent Application Publication 

- *************38);} ******* 8.8×3×3×3×3, ×××3 

A ZZ GZZ 

IZZ 

  



US 2015/0O24711 A1 

METHOD AND SYSTEM FOR COMPLNG 
MAPDATA 

FIELD OF THE INVENTION 

0001. The field of the present invention relates to methods 
and systems for collecting and compiling geocoordinates and 
associated information into a map database. 

BACKGROUND OF THE INVENTION 

0002 Portable computing devices, in the form of smart 
phones, tablets, laptop computers, GPS navigation devices, 
have become ubiquitous over the last several years. The users 
of these devices, especially the smartphones and GPS navi 
gation units, frequently use the devices to call up maps for 
directions, to locate a business, a home, or a geographical 
location. Presently, map data may include geocodes for iden 
tifying points-of-interest, geocodes for identifying “route to 
points to which routing directions cross or terminate, and it 
may include other, non-geocode data associated with the 
points-of-interest. 
0003. The map data available to portable devices were 

initially limited to geocodes identifying streets, from which 
driving directions could be generated. As the technology area 
has grown, Some off-the-street data has been included from 
which walking directions and public transportation directions 
could be derived. The data used for walking directions typi 
cally enables routes to be generated over public paths that are 
constructed strictly for pedestrians. The data used for public 
transportation directions typically enables the use of bus 
routes and train routes, both of which are publicly accessible. 
0004. The non-geocode data associated with the points 
of-interest generally takes the form of street addresses, busi 
nesses, phone numbers, and the like. This data is not always 
accurate, and it is often still not accurate in present-day data 
bases. This is often because of the way in which it is gener 
ated. For example, a street address may be associated with a 
geocode point-of-interest by an individual reviewing a satel 
lite image and taking their best, educated guess at which 
geocode should be associated with which point-of-interest. 
0005 Much of the map data, until recently, has been cen 

trally collected and compiled by the entities making it avail 
able for use on the portable devices, with the result being that 
most data is collected from publicly accessible geographical 
areas and property. Another issue with map data that is cen 
trally collected is, with all the roads in a city, region, or state, 
the entities performing the collecting cannot keep up with the 
pace of changes to keep the map data up to date. 
0006 Crowd sourced map data is also presently compiled 
through Internet portal sites Such as Wikimapia.org, and it can 
be useful in keeping map data up to date. However, since map 
data is relied upon by so many within Society, and for so many 
different purposes, collecting map data from the general pub 
lic, raises concerns about reliability. 

SUMMARY OF THE INVENTION 

0007. The present invention is directed toward a system 
and method for compiling map data into a database. A server 
is configured to maintain a database of at least a plurality of 
geocoordinates and to add additional data to the database, the 
additional data being in the form of one or more of additional 
geocoordinates, property location identifiers, and location 
descriptions. The data collected in the database may be 
accessed through queries directed to the server. 
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0008. In a first separate aspect of the present invention, a 
method of compiling map data includes a server communi 
cating with a remote programmable device, the device being 
operated by a user. The server determines an authorization 
level of one of the device or the user by comparing an autho 
rization request received from the device or the user with 
authorization data maintained by the server. First geocoordi 
nates, a first property location identifier, and a first location 
description are received by the server from the device, 
wherein the first geocoordinates locate a geoposition on or 
near a property identified by the first property location iden 
tifier. If the determined authorization level matches or 
exceeds a property authorization level, the server incorpo 
rates one or more of the first geocoordinates, the first property 
location identifier, and the first location description into a 
database including a plurality of geocoordinates. The prop 
erty authorization level is associated with the property and is 
indicative of whether one of the user or the device is autho 
rized to submit for incorporation into the database one or 
more of geocoordinate information and location description 
information for the property. 
0009. In a second separate aspect of the present invention, 
a network comprises at least one server configured to execute 
non-transitory computer executable code, with the code 
instructing the server to communicate with a remote pro 
grammable device, the device being operated by a user, and 
determine an authorization level of one of the device or the 
userby comparing an authorization request received from the 
device with authorization data maintained, by the server. The 
server receives from the device first geocoordinates, a first 
property location identifier, and a first location description, 
wherein the first geocoordinates locate a geoposition on or 
near a property identified by the first property location iden 
tifier. If the determined authorization level matches or 
exceeds a property authorization level, the server incorpo 
rates one or more of the first geocoordinates, the first property 
location identifier, and the first location description into a 
database comprising a plurality of geocoordinates. The prop 
erty authorization level is associated with the property and is 
indicative of whether one of the user or the device is autho 
rized to submit for incorporation into the database one or 
more of geocoordinate information and location description 
information for the property. 
0010. In a third separate aspect of the present invention, 
any of the foregoing aspects may be employed in combina 
tion. 
0011. Accordingly, an improved system and method for 
compiling map data are disclosed. Advantages of the 
improvements will be apparent from the drawings and the 
description of the preferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012. The foregoing summary, as well as the following 
detailed description of the exemplary embodiments, will be 
better understood when read in conjunction with the 
appended drawings. It should be understood, however, that 
the invention is not limited to the precise arrangements and 
instrumentalities shown in the following FIGURES: 
0013 FIG. 1 schematically illustrates a system for com 
piling map data, being used in connection with generating 
map data for a hotel casino; 
0014 FIG. 2 schematically illustrates a system for com 
piling map data, being used in connection with generating 
map data for a shopping mall; 
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0015 FIG.3 is a flow chart showing a process for compil 
ing map data; 
0016 FIG. 4 is a flow chart showing an alternative process 
for compiling map data; 
0017 FIG. 5 is a flow chart showing a process for estab 
lishing an authorization level associated with a property; 
0018 FIG. 6 is a flow chart showing an alternative process 
for establishing an authorization level associated with a prop 
erty; 
0019 FIG. 7 is a flow chart showing a process for estab 
lishing an authorization level associated with a user; 
0020 FIG. 8 is a flow chart showing a process for estab 
lishing an authorization level associated with a user; and 
0021 FIGS. 9A-E illustrate forms for collecting map data. 

DETAILED DESCRIPTION OF THE INVENTION 

0022 Features of the present invention may be imple 
mented in Software, hardware, firmware, or combinations 
thereof. The computer programs described herein are not 
limited to any particular embodiment, and may be imple 
mented in an operating system, application program, fore 
ground or background processes, driver, or any combination 
thereof. The computer programs may be executed on a single 
computer or server processor or multiple computer or server 
processors. 
0023 Processors described herein may be any central pro 
cessing unit (CPU), microprocessor, micro-controller, com 
putational, or programmable device or circuit configured for 
executing, computer program instructions (e.g. code). Vari 
ous processors may be embodied in computer and/or server 
hardware of any suitable type (e.g. desktop, laptop, notebook, 
tablets, cellular phones, etc.) and may include all the usual 
ancillary components necessary to form a functional data 
processing device including without limitation a bus, Soft 
ware and data storage Such as Volatile and non-volatile 
memory, input/output devices, graphical user interfaces 
(GUIs), removable data storage, and wired and/or wireless 
communication interface devices including Wi-Fi, Bluetooth, 
LAN, etc. 
0024 Computer-executable instructions or programs (e.g. 
software or code) and data described herein may be pro 
grammed into and tangibly embodied in a non-transitory 
computer-readable medium that is accessible to and retriev 
able by a respective processor as described herein which 
configures and directs the processor to perform the desired 
functions and processes by executing the instructions 
encoded in the medium. A device embodying a program 
mable processor configured to Such non-transitory computer 
executable instructions or programs is referred to hereinafter 
as a “programmable device', or just a “device' for short, and 
multiple programmable devices in mutual communication is 
referred to as a “programmable system’. It should be noted 
that non-transitory “computer-readable medium' as 
described herein may include, without limitation, any Suit 
able Volatile or non-volatile memory including random 
access memory (RAM) and various types thereof, read-only 
memory (ROM) and various types thereof. USB flash 
memory, and magnetic or optical data storage devices (e.g. 
internal/external hard disks, floppy discs, magnetic tape CD 
ROM, DVD-ROM, optical disk, ZIPTM drive, Blu-ray disk, 
and others), which may be written to and/or read by a proces 
sor operably connected to the medium. 
0025. In certain embodiments, the present invention may 
be embodied in the form of computer-implemented processes 
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and apparatuses such as processor-based data processing and 
communication systems or computer systems for practicing 
those processes. The present invention may also be embodied 
in the form of software or computer program code embodied 
in a non-transitory computer-readable storage medium, 
which when loaded into and executed by the data processing 
and communications systems or computer systems, the com 
puter program code segments configure the processor to cre 
ate specific logic circuits configured for implementing the 
processes. 

0026. A system for compiling map data is illustrated in 
FIG. 1. The system includes a server 11 which operates in a 
networked environment to interact with other programmable 
devices and networks. The network environment may include 
and operate over a public network such as the Internet 13, over 
a private network, or any combination of public and private 
networks. The networks themselves may be wired networks, 
wireless networks, or any combination of wired and wireless 
networks. The server in the embodiment shown includes a 
processor 15, a volatile memory 17, and a non-volatile stor 
age device 19. Additional processors, volatile memory 
spaces, and non-volatile storage devices may be included as 
desired based on specifications of a particular implementa 
tion. 

0027. In the embodiment illustrated, the server 11 is net 
worked using the Internet 13, which serves as a public net 
work, to a programmable device 21. Although the server may 
be networked to multiple programmable devices simulta 
neously, only one is shown for purposes of simplifying the 
ensuing description. The programmable device 21 serves as a 
point of data acquisition for the database or databases main 
tained by the server 11. The programmable device may be any 
type of computing device, although it is preferably one that is 
configured to be a mobile device. Such as a laptop, notebook, 
tablet, cellular phone, and the like. The server 11 may use any 
desired protocols and file formats to electronically commu 
nicate with the programmable device that is deemed appro 
priate for the specifications of a particular implementation. 
0028. The server 11 interacts with the programmable 
device 21 to gather and compile information into the map 
database 23 and the and into the authorization database 25 
maintained by the server. To this end, the server 11 is pro 
grammed to perform the data gathering, data compilation, 
and database functionality that is described in further detail 
below. The server may also be programmed to distribute data 
from the database to other servers or programmable devices 
using one or more application program interface (API), 
although Such functionality is beyond the scope of the present 
disclosure. Those of skill in the art will recognize that the map 
database 23 may be maintained as a single, integrated data 
base, or it may be maintained as two or more relational 
databases. Likewise, the authorization database may be main 
tained as a separate database, as shown, or it may be inte 
grated as part of the map database. For purposes of the 
description below, the map database is treated as being sepa 
rate from the authorization database. 

0029. In performing data gathering and compilation, the 
server 11 is programmed to communicate with the program 
mable device 21 as appropriate to gather designated data for 
insertion into the databases 23, 25. Typically, the mobile 
programmable device 21 will initiate communication with 
the server 11 to provide data for the databases 23, 25. The 
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server 11 may, at times, also initiate communications with the 
programmable device 21 in order to gather or verify data for 
the databases. 

0030 The data communicated from the programmable 
device 21 to the server 11 is generally one of three data types: 
1) geocoordinates, which locate a geoposition on or near a 
property, 2) a property location identifier associated with the 
geocoordinates, and 3) a location description, also associated 
with the geocoordinates. Of course, other data and data types 
may also be communicated. The geocoordinates may be gen 
erated by any method available to the particular mobile pro 
grammable device, and they may be directly generated or 
generated as part of another process of the mobile program 
mable device. Such as when a mobile programmable device is 
used to take a photograph and geocoordinates are embedded 
in the photograph. In this latter case, the photograph itself 
may be transmitted to the server, with the server being pro 
grammed to extract the geocoordinates from the photograph, 
and the server may be further programmed to incorporate the 
photograph into the location description. Commonly known 
methods for producing geocoordinates, and thereby locating 
a geoposition, with a mobile programmable device include 
the use of triangulation, and Such methods may include using 
a Global Positioning System (GPS) system built into the 
device, and for programmable devices which connect to a 
cellular telephone network, triangulating between base tow 
ers. In addition to generating geocoordinates, these triangu 
lation methods may also provide an error estimate associated 
with the geocoordinates, and this error estimate may be 
included as part of the geocoordinates data communicated by 
the programmable device 21 to the server 11. The processes 
for producing such errorestimates from GPS systems and cell 
tower triangulation are also commonly known. Other meth 
ods may also be used for obtaining geocoordinates. Such as 
Wi-Fi location and position tracking using an internal accel 
erometer and compass, among others. Although there are 
several options available to obtain geocoordinates, the 
remainder of the description below, for purposes of clarity, 
discusses the obtention of geocoordinates in terms of trian 
gulation. 
0031. The property location identifier is a non-geocoordi 
nates identifier for the property, Such as a street address, a 
parcel number, and the like. The property location identifier is 
generally associated with geocoordinates presently obtained 
by the programmable device, and the property location iden 
tifier may be entered manually by the user, or it may be 
obtained by the programmable device, or by the server, by 
querying other sources. In general, most map databases 
already include Substantially complete listings of property 
location identifiers for all properties on record with local 
governments. However, even though a comparison of differ 
ent map databases reveals that the geocoordinates associated 
with a particular property can vary widely (a problem which 
the systems and methods disclosed herein may be used to 
rectify), the programmable device or the server may be pro 
grammed to access data from those different map databases in 
order to present a list of property location identifiers to the 
user of the programmable device, from which the user may 
select the property location identifier intended to be associ 
ated with presently obtained geocoordinates. 
0032. As is discussed in more detail below, a substantial 
match between the geocoordinates and the property location 
identifier increases the known reliability of the data being 
submitted to the server, for incorporation into the database, by 
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the programmable device and the user. The Substantial match 
may be at least within the error estimate of the geocoordi 
nates, or it may be within a multiplier factor of the error 
estimate, such as a 2x or 3X multiplier factor (or more, 
depending, upon the contextual circumstances. Such as the 
number of nearby properties, the size of the property selected, 
and the like), to be determined by the server as being, reliable. 
0033. The location description may be any information the 
user of the programmable device wishes to associate with 
specific geocoordinates on the property and/or the property 
itself. Multiple types of data may be included in the location 
description and associated with any one set of geocoordi 
nates, and multiple geocoordinates may be associated with 
any one property identifier. The type of information that is 
included in the location description may vary depending upon 
the user submitting the information, the property itself, the 
location of the property, the location of the specific geocoor 
dinates on the property, and the use of the property (home, 
business, other), among other things. The location informa 
tion may also include the type of business on the property, 
along with the types of goods and/or services offered for sale, 
and a myriad of other information, limited only by the imagi 
nation of the user Submitting the information and, possibly, 
the authorization level associated with one or both of the user 
and the property. There may also be several businesses 
located on the same property, each associated with its own 
geocoordinates or sets of geocoordinates, each of which in 
turn has associated information, the combination of which 
aids the visitor in locating a specific business, service, and/or 
product, even when the building includes multiple levels 
where business are located (e.g., a mall). The information 
may even be a data file. Such as a photograph, a brochure, a 
menu, or anything at all that a business or property owner 
wishes to have associated with the property and/or the busi 
ness operated on the property. For Some properties, visitors 
ma be permitted to submit a location description (but not 
change the geocoordinates), and the description may take the 
form of a review of goods or services provided at a business, 
Such as a restaurant, a personal care business, an auto repair 
shop, and the like. 
0034 FIGS. 1 and 2 are examples of the types of things a 
property owner and/or a business owner on a property may 
wish to identify with specific geocoordinates having particu 
larized information associated therewith. By having multiple 
geocoordinates included in the database for a particular prop 
erty or business, and the different types of information asso 
ciated with each geocoordinates, the property owner and/or 
the business owner may better enable visitors to navigate the 
property and locate the specific goods, services, or property 
features that visitors may find of interest. By way of example, 
the geocoordinates for a particular property may mark the 
location of one or more buildings on the property, the loca 
tions of boundaries of the property, building entrances, build 
ing emergency exits, real property fixtures visitors would find 
of interest, 
0035 FIG. 1 depicts a user 31 on the property 33 of a hotel 
& casino. This user31 may want to first mark and identify the 
geocoordinates for the property itself as a Point-of-interest 
(POI) 37, which is generally the location shown on a map 
when a search is performed by people and/or devices attempt 
ing to locate the property, regardless of how the search is 
performed. Such a search could be performed by address, by 
business or occupant name, by services or goods offered, or 
just about any other data associated with the property. As will 
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be seen from the description below, one of the benefits of the 
systems and methods described herein is the ability to 
increase the amount of data in the database that is associated 
with individual properties, and increase the data in a very 
useful and organized manner. The POI 37 geocoordinates 
may be located anywhere on the property the user desires, 
with the assumption is that the user wants to help the public 
better locate the property and any businesses on the property, 
including at the center of the main building 39, at the center of 
the property (not shown), or at the center of the parking lot 
(not shown). For instances when the POI 37 is located at the 
center of the main building 39 or at the center of the parking 
lot, the location description associated with the geocoordi 
nates may indicate that those geocoordinates represent both 
the POI37 and the center of the main building 39 or the center 
of the parking lot, as appropriate. Other locations the user 31 
may want to mark with geocoordinates and an appropriate 
location description include the main entrance 45 to the main 
building 39, and within the main building the location of the 
hotel lobby 47, the reception desk 49, the stairs 51, the eleva 
tors 53 to the rooms, the casino area 55, the restaurant 59, the 
bar 61, and any other feature of interest within the main 
building 39. Also on the property, the user 31 may want to 
mark with geocoordinates and an appropriate location 
description the pool 63, the poolbar 65, and any other features 
of the property that may be of interest to guests. 
0036. As indicated, the geocoordinates identified as the 
POI 37 assist guests to the property 33 of the hotel & casino 
to arrive at their intended destination, whether traveling by 
car, public transportation, or on foot. Once on the property, 
the various other geocoordinates associated with the property, 
which have been previously incorporated into the database 
along with the associated location descriptions, aid guests in 
finding their way around the property. The implementation of 
the use of the geocoordinates and associated location descrip 
tions for providing directions to guests is beyond the scope of 
compiling reliable data into a useable database. However, 
programming a mobile device to provide such functionality is 
well within the capabilities of one of ordinary skill in the art, 
once the reliable data, in the form of geocoordinates, location 
descriptions and property identifiers, is made available from 
the database by returning query results in response to a data 
base query. 
0037 FIG.2 depicts a user 71 on the property 73 of a mall, 
where the various stores and other interesting features of the 
mall mabe identified by geocoordinates and associated loca 
tion descriptions. For this property, the user 71 may want to 
mark and identify the main entrances 75,77, both parking lots 
81, 83, the food court 85, and the children's play area 87, 
among other parts of the mall. The user 71 may also want to 
mark and identify the location where specific brand name 
goods are sold, and where they are at on the sales floor of a 
particular store. There is no limit to the types of things for 
which the user may want to mark with geocoordinates and 
identify locations. 
0038 Although a single level mall is shown, multi-level 
malls might mark and identify store locations on each level. 
stairs, elevators, and escalators so that the database includes 
geocoordinates and associated location descriptions for every 
store and feature on every level. For property on which mul 
tiple businesses are located, the server may treat each indi 
vidual business location as a separate property, i.e., each 
business may have its own unique property location identifier. 
Treating each individual business location as a separate prop 
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erty is preferred, as doing so best allows each business inde 
pendent access and control over the geocoordinates and the 
location descriptions included in the database. Alternatively, 
the location description for the geocoordinates marking and 
identifying each separate business may include a notation that 
multiple businesses are located on the same property, and 
therefore associated with the same property location identi 
fier. The scheme used is a matter of design choice, and it may 
vary from property to property, depending upon whether one 
or the other scheme is more appropriate for a particular prop 
erty, from the view of a property and/or business owner, or 
from the view of an administrator of the server and systems. 
0039. The process of acquiring data for compilation into 
the database is shown in the flowchart of FIG. 3. For each of 
the steps described below, the server and the programmable 
device are each programmed to perform the functions 
described for each respective component. Initially, the server 
and the programmable device establish communications 101 
with each other over a network using any appropriate com 
munications protocol, which is a matter of design choice. 
With communications established, the server receives an 
authorization request from the device 103. This authorization 
request may be in the form of the user of the programmable 
device providing a user name and password through the inter 
face on the programmable device, with the user name and 
password being included as part of the authorization request 
as login information so that the server is able to authenticate 
the user. The authorization request may also be in the form of 
the programmable device providing a unique identification 
number, such as a serial number, phone number, MAC 
address, or any other unique identifier associated with the 
programmable device, with this unique identifier being pro 
vided in the authorization request to authenticate the pro 
grammable device. As another alternative, the authorization 
request may include both a user name and password in addi 
tion to a unique identifier for the mobile device. With both 
Supplied, the server may grant authorization based on either 
the user's authorization level or on the authorization level for 
the device, depending upon which provides the greater level 
of access for the property for which the user is submitting data 
for incorporation into the database. 
0040. After the server receives the authorization request, 
the server then uses the information supplied in the authori 
zation request to determine the authorization level 105 of 
either the user, the programmable device, or both, depending 
upon the information included in the authorization request. 
The server maintains authorization data on users and pro 
grammable devices which have been given access to the map 
database, or which have previously accessed the map data 
base. For each type of data stored in the map database, i.e., the 
geocoordinates, the property location identifier, and the loca 
tion description, along with any other type of data included in 
the map database, the user and/or programmable device may 
be assigned to or associated with a user authorization level. 
And, data included in the location description may be divided 
up into Sub-types so that different Sub-types may be assigned 
to or associated with a different user authorization level as 
compared to other sub-types of data within the location 
description. 
0041. Each user authorization level helps provide fine 
grained access control for all users and programmable 
devices accessing the server. By way of examples, an admin 
istrative user authorization level may provide an administra 
tive user oran administrative programmable device with per 
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mission to access or modify data of all data types. Another 
user authorization level may provide a user or a program 
mable device with permission to access or modify data of the 
geocoordinates data type and of the location description data 
type, but not of the property location identifier data types. Yet 
another user authorization level may provide a user or a 
programmable device with permission to access or modify 
data of the location description data type, but not of any other 
data type. Still yet another user authorization level may pro 
vide a user or a programmable device with permission to 
access data of the location description data type, but not to 
modify that data and not to have access to any other data. Still 
yet another user authorization level may deny a user or a 
programmable device permission to access or modify any 
data type. As many different user authorization levels may be 
created as there are different combinations of data types plus 
accounting for accessing and modifying those data types, 
although not all different possibilities of user authorization 
levels are expected to be useful within the marketplace for a 
particular implementation. 
0042. For ease of maintaining the authorization data, dif 
ferent user authorization levels may include one or more 
groups of users or programmable devices, with each group 
including at least one user or programmable device. Thus, 
when a user or programmable device is added to a group, that 
user or programmable device is also added to the user autho 
rization level associated with that group. Similarly, the user 
authorization level that a group is associated with may be 
changed, thereby changing the user authorization level for all 
users and programmable devices within that group. A user or 
programmable device need only be assigned to a single user 
authorization level (or to a single group), as the interaction 
between user authorization levels and property authorization 
levels is expected to provide a sufficient amount of fine 
grained control over which users and programmable devices 
have access to the map database, and the nature of that access, 
to make assignment of a single user authorization level Suf 
ficient for most purposes. In some implementations, however, 
it may be desirable to have users or programmable devices 
associated with multiple groups. 
0043. With the user authorization level determined, the 
server is ready to receive data 107 from the programmable 
device that relates to a property. In some embodiments, the 
server may receive the data before determining the authori 
zation level of the user or programmable device from which 
the data is originating. From the received data, the server 
identifies the particular property to which the data relates (or 
at least the asserted relation, according to the user and/or 
programmable device), and then the server may determine the 
authorization level for the property 109. The property autho 
rization level identifies which users, programmable devices, 
groups of users, and/or groups of programmable devices have 
permission to access and/or modify information in the map 
database related to a particular property, i.e., the geocoordi 
nates, the property location identifier, and the location 
description, along with any other type of data included in the 
map database. And, the location description may be divided 
up into Sub-types so that different Sub-types may be assigned 
to or associated with a different property authorization level 
as compared to other Sub-types of data within the location 
description. 
0044. Each property authorization level helps provide 
fine-grained access control to determine which users and 
programmable devices, when accessing the server, have the 
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ability to access and/or modify data associated with a particu 
lar property. Every property included in the map database, 
and thus every property location identifier, has an associated 
property authorization level. For each data type, and Sub 
types, if included, in the database for a particular property, the 
property authorization level identifies at least one of a user, a 
programmable device, a group of users, a group of program 
mable devices, and a null set, and for all but the null set, the 
property authorization level identifies the level of access the 
user, a programmable device, group of users, and/or group of 
programmable devices has to data of that data type, that is no 
access, access to read only, or access to read and modify. 
There may be as many different variations in property autho 
rization levels for different properties as there are different 
users, programmable devices, groups, and properties 
included in the database; in other words, the property autho 
rization level for a particular property may be entirely unique 
to that property. 
0045. In the case where a property authorization level does 
not include information for a particular data type, i.e., the null 
set, the level of access may be determined by the user autho 
rization level, or alternatively it may be interpreted as no 
access. Other default interpretations may be programmed into 
the server for instances where no information is included for 
a particular data type, depending upon desired design and 
implementation considerations. Letting the user authoriza 
tion level control when the property authorization level is null 
may be most advantageous for instances when information 
about a new property, or information about a business on a 
recently developed property, is added to the database. In this 
case, users and/or programmable devices with an appropriate 
user authorization level may begin Submitting data to the 
server for incorporation into the database without a need for 
initial administrative oversight. 
0046 By way of a few examples, a property authorization 
level may provide administrative users or administrative pro 
grammable devices with permission to access and modify all 
data types associated with that particular property, and deny 
modification permissions, while providing access permis 
sions, to all other users for all data types. Another property 
authorization level may provide administrative users or 
administrative programmable devices with permission to 
access and modify all data types associated with that particu 
lar property, provide a particular user and/or a particular 
programmable device with permission to access and modify 
all data types except the property location identifier, and 
provide access only permissions to all other users for all data 
types. Yet another property authorization level may provide 
administrative users with permission to access and modify all 
data types associated with that particular property, provide a 
particular programmable device with permission to access 
and modify all data types except the property location iden 
tifier, and provide access and modification permissions to all 
other users for one sub-type of location description data all 
other users would be denied access and modification permis 
sions for all other data types. 
0047. With both the user and/or programmable device 
authorization level determined and the property authorization 
level determined, the two authorization levels are compared 
111 so that the server may then determine the extent of autho 
rization 113 for the particular user and/or programmable 
device to access and/or modify information in the database 
associated with the particular property. To the extent that the 
users and/or programmable device's user authorization level 
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meets or exceeds the property authorization level, then the 
received information, to the extent it is authorized, is incor 
porated into the map database 115. 
0048. With the user authentication levels and property 
authentication levels set in this manner, giving fine grained 
control over the users and/or programmable devices that are 
able to access and/or modify the data, the map database has 
man other uses than just data to provide directions. For 
example, the map database may be used for public reviews of 
goods and/or services offered by businesses, with the review 
information being incorporated into the location description. 
In such a use, the presence of the customer may be verified by 
receiving the geocoordinates of the customer while present on 
the property of the business, thus providing a strong indicia 
that the review is in fact a review submitted by a customer, 
instead of being a review by someone who is paid to write 
reviews and who never visited the business. Alternatively, the 
customer may be able to obtain the geocoordinates while 
present at the business, and then be given a short time-frame, 
for example from 30 minutes to 2 hours, in which to complete 
and Submit the review. Again, having the geocoordinates 
obtained while present at the business serves as an indicia of 
authenticity of the review, and one that is more difficult to 
fake or simulate by paid-for reviewers. 
0049. The process shown in the flow chart of FIG. 4 is a 
variation on that shown in FIG. 3, the difference being that in 
determining the extent of authorization for the user and or the 
programmable device 121, the user authorization level of the 
user and/or programmable device may be reduced due to 
non-proximity to the property for which the data was received 
107. This reduction in the user authorization level may occur 
in instances where the geocoordinates, plus any error, 
received as part of the data appear to be too far away from the 
property identified by the property location identifier when 
that data is compared with other external data sources. The 
user and/or programmable device being too far away from the 
property in question may serve a basis for questioning the 
authenticity of the user, the authenticity of the device, and/or 
the trustworthiness of the data being submitted for incorpo 
ration into the database. The user authorization level may also 
be reduced for other reasons in which any one or more of the 
authenticity of the user, the authenticity of the device, and/or 
the trustworthiness of the data being submitted are called into 
question. 
0050 A process for setting the property authorization 
level is shown in the flow chart of FIG. 5. Initially, commu 
nications are established 131 between the server and a user 
who has an ownership interest in the property or a business on 
the property. The ownership interest of the user may be deter 
mined by public records, through a trusted business partner, 
or through any other trusted source. Confirmation of the iden 
tity of the user may be made in person by an administrator of 
the server or a representative of the administrator, or it may be 
made through the mail, or by any other method desired. In 
order to maintain the integrity of the database maintained by 
the server, it is in the interest of those administrating the 
server that the ownership interest of the user is appropriately 
verified. 

0051. With communications established, the user provides 
133 a list of authorized users and/or programmable devices 
which are to be added to the property authorization level data. 
The user may identify the extent of access for each user and/or 
programmable device on the list for that property, so that the 
data-type each user and/or programmable device has permis 
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sion to access and/or permission to modify is defined by the 
list. The list of users and/or programmable devices is then 
associated with the property 135, and the property authoriza 
tion level is set 137 for the users and/or programmable 
devices included on the list and according to the list. Once the 
list has been incorporated into the property authorization 
level, then those data-types for which the list does not address 
may be set. This last step is the equivalent of setting the 
property authorization level for non-listed users and/or 
devices 139. The data types which the list does not address 
may be left null, or they may be completed in any manner 
desired by the user having the ownership interest. 
0.052 Another process for setting the property authoriza 
tion level is shown in the flow chart of FIG. 6. In this process, 
communications are established with a user associated with a 
trusted business partner 151. In this instance, confirmation of 
the identity of the user is provided by the trusted business 
partner. With the user's identity confirmed, the user may 
confirm the identity of properties in which the user and/or the 
trusted business partner has an interest 153. The properties 
may be identified by street address, parcel number, or by any 
other appropriate identifier. In the case where a non-common 
identifier is submitted by the user, the server may correlate 
that non-common identifier with a more common property 
identifier, such as the street address or the parcel number. 
0053 With communications established 151 and the prop 
erty identified 153, the user provides 155 a list of authorized 
users and/or programmable devices which are to be added to 
the property authorization level data. The user may identify 
the extent of access for each user and/or programmable 
device on the list for that property, so that the data-type each 
user and/or programmable device has permission to access 
and permission to modify is defined by the list. The list of 
users and/or programmable devices is then associated with 
the property 157, and the property authorization level is set 
159 for the users and/or programmable devices included on 
the list and according to the list. Once the list has been 
incorporated into the property authorization level, then those 
data-types for which the list does not address may be set. This 
last step is, again, the equivalent of setting the property autho 
rization level for non-listed users and/or devices 161. The 
data types which the list does not address may be left null, or 
they may be completed in any manner desired by the user 
having the ownership interest. 
0054 The process described in FIG.6 may be most helpful 
to larger corporations that have many business locations and/ 
or franchise locations. It allows a user at the corporate head 
quarters to assign different users and/or programmable 
devices with authorization to provide information to the 
server, thereby updating the database, about each individual 
location. With appropriate programming to the program 
mable device, this process may be made simple and straight 
forward, so that assigning tasks to local users, and updating 
the database, becomes an almost trivial process. 
0055. A process for setting, increasing, or decreasing the 
user authorization level for a particular user is shown in the 
flowchart of FIG. 7. Communications are first established 
with a user 171. The server identifies any previous database 
submissions 173, particularly submissions that have actually 
been incorporated into the database, by that user. The server 
also determines the extent to which those previous submis 
sions received public approval from other users 175. In other 
words, the server has received data from other public users 
which indicates that data submitted for incorporation into the 
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database by the user in question is reliable or not reliable. 
Where the data submitted by the user in question has indicia 
of reliability from the public, that user may have their user 
authorization level increased 177, thereby enabling that user 
have Submissions of other data types, such as geocoordinates, 
incorporated into the database. Alternatively, users who other 
members of the public adjudge to have submitted unreliable 
data in the past may have their user authorization level 
decreased. 

0056 By increasing the user authorization in this manner, 
the server is rewarding users who submit useful data, and 
penalizing users who do not. This is a common method by 
which crowd-sourced data is collected and authenticated by 
the public. 
0057 Another process for setting, increasing, or decreas 
ing the user authorization level for a particular user is shown 
in the flowchart of FIG. 8. Communications are first estab 
lished with a programmable device 181, the user of which 
may be a new user or an existing user. The programmable 
device is configured to be able to locate a geoposition, and 
generate geocoordinates, using at least two different meth 
ods, which may include GPS, cell tower triangulation, Wi-Fi 
location, and the like. The server receives from the program 
mable device first geocoordinates generated by a first of the 
geopositioning methods 183, and then the server receives 
from the programmable device second geocoordinates gen 
erated by a second of the geopositioning methods 185. The 
time between transmission of the first and second geocoordi 
nates by the programmable device is a matter of design 
choice. The generation of the second geocoordinates may be 
triggered automatically by the programming of the device, or 
even in response to instructions communicated by the server. 
By having the second geocoordinates generated without 
active user interaction, the next step of comparing the first and 
second geocoordinates 187 may produce more reliable results 
for ensuring that the user, and the programmable device are in 
fact in the location identified by the first geocoordinates. The 
user authorization level for the user and/or the programmable 
device may be set based on the results of the comparison 189. 
Where there is a substantial match or overlap between the first 
and second geocoordinates, then the user authorization level 
for the user and/or the programmable device may be main 
tained at its current level, or if appropriate when there are 
other indicia of trustworthiness of the user and/or program 
mable device, the user authorization level may be increased. 
The error transmitted with the geocoordinates may be taken 
into account when determining, whether there is a substantial 
match. Alternatively, the requirements 14 establishing a Sub 
stantial match may be predetermined by variables pre-pro 
grammed into the server. When there is not a substantial 
match between the first and second geocoordinates, the user 
authorization level for the user and/or programmable device 
may be decreased, as appropriate. The amount of increase or 
decrease of the user authorization level, and whether the user 
authorization level for the user, the device, or both are 
increased or decreased, are matters of design choice. 
0058 FIGS. 9A-9E illustrate one example of a user inter 
face displayed by a programmable device that may be used to 
generate geocoordinates, associate those geocoordinates with 
a property location identifier, and associate location informa 
tion with the geocoordinates. This user interface example is 
intended for use with a user and/or programmable device 
having a user authorization level which matches or exceeds 
the property authorization level of the property for which the 
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information is being submitted to the server for incorporation 
into the database. As shown in FIG. 9A, a map 201 of the 
geographical vicinity of the location of the programmable 
device (and presumably, the user) is displayed, with a central 
point 203 showing the geoposition of the programmable 
device on the map 201. An estimate of the error in the geopo 
sition is shown both numerically 205, and graphically as a 
fuzzy halo 207 around the central point. When the user is in 
the location they desire to mark with geocoordinates, the 
button Place Marker is used to retrieve geocoordinates of the 
present location. The programmable device associates the 
geocoordinates with the property at the Street address shown 
on the map, again with the presumption that the user and/or 
the programmable device has authorization to access and 
modify the data in the map database associated with that 
property. The interface then switches to display FIG. 913, 
where the user can insert a name for the geocoordinates in the 
Name of new Marker field 209 and a description for the 
location in the Short description field 211. This display also 
includes a camera icon 213, which will Switch the program 
mable device into camera mode and allow the user to take a 
photograph of a view from the location, or alternatively, to 
move away from the location a short distance and take a 
photograph of the location itself. Once the user is satisfied 
with the information entered, the Set button is used to pro 
ceed to the next interface display, which is FIG.9C. On this 
display, the user is presented with the map again, this time 
with a flag 215 showing where the geocoordinates will place 
the geoposition on the map. The user may also select the 
HOURS button 217 and ABOUT button 219 to add addi 
tional information to the location information associated with 
the geocoordinates. FIG. 9D shows an interface display 
which presents an hours of operation field 221 so that the user 
may indicate the hours of operation for the business located at 
the geocoordinates, and FIG.9E shows an interface display 
with which the user may enter additional information about 
the business located at, and therefore associated with, the 
geocoordinates. In the embodiment shown, the interface dis 
play has a years of operation field 223, a company description 
field 225, and a field 227 to mark whether the business in a 
free standing building or if it is part of a mall. The company 
description field may have any information entered into it as 
desired by the user, such as more complete description of the 
goods and/or services offered, specific brands offered, and 
just about anything. 
0059 While the invention has been described with respect 
to specific examples including presently preferred modes of 
carrying out the invention, those skilled in the art will appre 
ciate that there are numerous variations and permutations of 
the above described systems and techniques. It is to be under 
stood that other embodiments may be utilized and structural 
and functional modifications may be made without departing 
from the scope of the present invention. Thus, the spirit and 
scope of the invention should be construed broadly as set forth 
in the appended claims. 
What is claimed is: 
1. A method of compiling map data, the method compris 

ing: 
communicating, using a server, with a remote program 

mable device, the device being operated by a user; 
determining, by the server, an authorization level of one of 

the device or the user by comparing an authorization 
request received from the device with authorization data 
maintained by the server; 
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receiving, at the server and from the device, first geocoor 
dinates, a first property location identifier, and a first 
location description, wherein the first geocoordinates 
locate a geoposition on or near a property identified by 
the first property location identifier; and 

incorporating, by the server, one or more of the first geo 
coordinates, the first property location identifier, and the 
first location description into a database comprising a 
plurality of geocoordinates, if the determined authoriza 
tion level matches or exceeds a property authorization 
level, wherein the property authorization level is associ 
ated with the property and is indicative of whether one of 
the user or the device is authorized to submit for incor 
poration into the database one or more of geocoordinate 
information and location description information for the 
property. 

2. The method of claim 1, further comprising transmitting 
the first geocoordinates, the first associated property location 
identifier, and the first associated description upon receipt of 
a query, the query returning query results based on at least one 
of the first geocoordinates, the first property associated loca 
tion identifier, and the first associated description. 

3. The method of claim 1, wherein the first geocoordinates 
locate a geoposition within a building. 

4. The method of claim 1, wherein the first geocoordinates 
locate a geoposition at a boundary of property. 

5. The method of claim 1, wherein the first geocoordinates 
locate a geoposition of a building entrance. 

6. The method of claim 1, wherein the first geocoordinates 
locate a geoposition real property fixtures. 

7. The method of claim 1, wherein the first property loca 
tion identifier comprises a street address for real property. 

8. The method of claim 1, wherein the first property loca 
tion identifier comprises a parcel number for real property. 

9. The method of claim 1, further comprising receiving, at 
the server and from the device, a geocoordinate error associ 
ated with the first geocoordinates. 

10. The method of claim 1, wherein the authorization 
request comprises a phone number of the device. 

11. The method of claim 1, wherein the authorization 
request comprises a unique identification number associated 
with the device. 

12. The method of claim 1, wherein the authorization 
request comprises a user identifier and a user password. 

13. The method of claim 1, wherein the geocoordinates are 
embedded in a photo taken using the device. 

14. The method of claim 1, further comprising: 
receiving, at the server, triangulation coordinates gener 

ated by the device, the triangulation coordinates being 
based upon a location of the device; and 

comparing, by the server, the first geocoordinates with the 
triangulation coordinates to determine aproximity of the 
device to the property. 

15. The method of claim 14, further comprising adjusting, 
by the server, the authorization level based on the proximity 
of the device to the property. 

16. The method of claim 1, further comprising: 
comparing, by the server, the first geocoordinates with 
known geocoordinates for the property to determine a 
proximity of the device to the property; and 

adjusting, by the server, the authorization level based on 
the proximity of the device to the property. 
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17. A network compiling map data, the network compris 
ing at least one server configured to execute non-transitory 
computer executable code, the code instructing the server to: 

communicate with a remote programmable device, the 
device being operated by a user; 

determine an authorization level of one of the device or the 
user by comparing an authorization request received 
from the device with authorization data maintained by 
the server; 

receive from the device first geocoordinates, a first prop 
erty location identifier, and a first location description, 
wherein the first geocoordinates locate a geoposition on 
or near a property identified by the first property location 
identifier; and 

incorporate one or more of the first geocoordinates, the first 
property location identifier, and the first location 
description into a database comprising a plurality of 
geocoordinates, if the determined authorization level 
matches or exceeds a property authorization level, 
wherein the property authorization level is associated 
with the property and is indicative of whether one of the 
user or the device is authorized to submit for incorpora 
tion into the database one or more of geocoordinate 
information and location description information for the 
property. 

18. The network of claim 17, the code further instructing 
the server to transmit the first geocoordinates, the first asso 
ciated property location identifier, and the first associated 
description upon receipt of a query, the query returning query 
results based on at least one of the first geocoordinates, the 
first property associated location identifier, and the first asso 
ciated description. 

19. The network of claim 17, wherein the first geocoordi 
nates locate a geoposition within a building. 

20. The network of claim 17, wherein the first geocoordi 
nates locate a geoposition at a boundary of property. 

21. The network of claim 17, wherein the first geocoordi 
nates locate a geoposition of a building entrance. 

22. The network of claim 17, wherein the first geocoordi 
nates locate a geoposition of real property fixtures. 

23. The network of claim 17, wherein the first property 
location identifier comprises a street address for real property. 

24. The network of claim 17, wherein the first property 
location identifier comprises a parcel number for real prop 
erty. 

25. The network of claim 17, the code further instructing 
the server to receive from the device a geocoordinate error 
associated with the first geocoordinates. 

26. The network of claim 17, wherein the authorization 
request comprises a phone number of the device. 

27. The network of claim 17, wherein the authorization 
request comprises a unique identification number associated 
with the device. 

28. The network of claim 17, wherein the authorization 
request comprises a user identifier and a user password. 

29. The network of claim 17, wherein the geocoordinates 
are ember in as photo taken using the device. 

30. The network of claim 17, the code further instructing 
the server to: 

receive triangulation coordinates generated by the device, 
the triangulation coordinates being based upon a loca 
tion of the device; and 
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compare the first geocoordinates with the triangulation 
coordinates to determine a proximity of the device to the 
property. 

31. The network of claim 30, the code further instructing 
the server to adjust the authorization level based on the prox 
imity of the device to the property. 

32. The network of claim 17, the code further instructing 
the server to: 

compare the in geocoordinates with known geocoordinates 
for the property to determine aproximity of the device to 
the property; and 

adjust the authorization level based on the proximity of the 
device to the property. 
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