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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application relates to U.S. Provisional Application No. 61/056,407 filed May 27, 2008, entitled
"Method and Apparatus for Generating User Profile Based on Periodic Location Fixes," assigned or under obligation of
assignment to the same entity as this application, from which provisional application priority is claimed.

BACKGROUND

[0002] The present teachings relate generally to method and apparatus for generating user profiles based on periodic
location fixes, and more particularly to platforms and techniques for automatically generating user demographic or
marketing profiles based on user location history tracked via a mobile telephone or other location-aware device.
[0003] Advertising content and other media can be targeted, delivered, and priced as a function of the demographic
profile of the intended recipients. For example, broadcast television media can contain advertising content that is tailored
to the collective demographic profile of a given geographic region, such as a county or metropolitan area. The aggregate
demographic profile of a certain city can, for instance, consist of an average age of 40 to 50 years, possibly with a most-
likely gender or average household size, and within certain income bands. Advertisers or other content providers can
therefore direct products and services of interest to the target population more effectively, and media such as broadcast
or cable television stations can price and schedule advertising slots more appropriately for a defined demographic region.
However, even when effectively employed, metro-scale marketing studies must often be generated through manual
efforts, such as surveys, census reports, or other kinds of information gathering which do not lend themselves to automatic
data collection or timely updating.
[0004] According to other content delivery platforms in the Internet space, a user’s history of visited Web sites, purchase,
or content selection choices can be tracked to generate a predicted profile of sites or content of interest to that single
user. The delivery of media based on profiles developed on aggregate geographic scales or Web usage involves,
however, a number of drawbacks. Demographic profiling at the relatively coarse level of county or metropolitan popu-
lations, for instance, necessarily overlooks potential sub-populations within those relatively large geographic areas that
could represent potentially valuable target communities. Certain marketing platforms such as Claritas Prizm™ NE can
provide household-level segmentation, but even this segmentation code is then assumed for every person in the house-
hold irrespective of their age group or financial responsibilities. The potential for building targeted marketing campaigns
or other media directed at a more granular level is therefore not realized.
[0005] Web usage patterns in their own turn can provide a predictor of future Web behavior for individual users and
possibly, groups of users, but may not predict behavior outside that environment, including mobility and consumption
patterns around a user’s home location. Consumers may not receive the benefit of customized product and service
offerings that identifies small or concentrated communities, households, or individuals within households, due to the
lack of resolution in consumer profiling platforms, as they exist today.
[0006] US 2002/0111172 relates to a method and system tor profiling a subscriber based on location. The location of
a wireless device is determined by a wireless network all of the time during a communication, at set intervals or only at
the initiation and conclusion of the communication. The wireless device may store the location data and transmit the
location data to a subscriber location database. The location data and the time associated with the location is stored in
a subscriber location database.

SUMMARY

[0007] In accordance with the invention, there is provided: methods of generating a user profile based on location
fixes in accordance with claims 1 and 9; an apparatus in accordance with claim 13; a computer program product in
accordance with claim 14; and a user segmentation profile in accordance with claim 15.
[0008] For example, a system for generating a user profile based on location fixes comprises: a wireless interface to
a mobile device; and a server, communicating with the wireless interface, the server being configured to receive a set
of location fixes representing a location of the mobile device, combine the set of location fixes to generate a user location
history, identify a set of visited locations in the user location history, sort the set of visited locations by at least dwell-
time, and generate a user profile based at least on the sorted set of visited locations.
[0009] In another example, a system for generating a user profile based on location fixes, comprises: means for
providing a wireless interface to a mobile device; and means for serving data to the mobile device, communicating with
the means for providing a wireless interface, the means for serving data to the mobile device being configured to receive
a set of location fixes representing a location of the mobile device, combine the set of location fixes to generate a user
location history, identify a set of visited locations in the user location history, sort the set of visited locations by at least
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dwell-time, and generate a user profile based at least on the sorted set of visited locations.
[0010] In another example, a mobile device comprises: a wireless interface to a server; and a processor, communicating
with the wireless interface, the processor being configured to initiate processing comprising receiving a set of location
fixes representing a location of the mobile device, combining the set of location fixes to generate a user location history,
identifying a set of visited locations in the user location history, sorting the set of visited locations by at least dwell-time,
and generating a user profile based at least on the sorted set of visited locations.
[0011] The processor is preferably further configured to initiate processing comprising controlling a frequency of location
fix processing to control a rate of power consumption by the mobile device. Controlling a frequency of location fix
processing preferably comprises reducing the frequency of location fix processing when a stationary status of the mobile
device has been detected for a predetermined threshold of time. The processor is preferably further configured to initiate
processing comprising adapting the reception of the set of location fixes to a sequential mode based on a predetermined
set of time slots associated with the set of visited locations.
[0012] In another example, a mobile device comprises: means for providing a wireless interface to a server; and means
for processing data, communicating with the means for providing a wireless interface, the means for processing data
being configured to initiate processing comprising receiving a set of location fixes from the mobile device, combining
the set of location fixes to generate a user location history, identifying a set of visited locations in the user location history,
sorting the set of visited locations by at least dwell-time, and generating a user profile based at least on the sorted set
of visited locations.
[0013] The following presents a simplified summary of one or more aspects in order to provide a basic understanding
of such aspects. This summary is not an extensive overview of all contemplated aspects, and is intended to neither
identify key or critical elements of all aspects nor delineate the scope of any or all aspects. Its sole purpose is to present
some concepts of one or more aspects in a simplified form as a prelude to the more detailed description that is presented
later.
[0014] According to the present teachings in one or more aspects, methods and apparatus for generating a user profile
based on periodic location fixes are provided, in which a user’s geographic location is periodically sampled at defined
intervals to build a location history. In one or more implementations of the present teachings, the location history can
be stored and analyzed to determine the site of visited locations and likely demographic details about the user derived
from their location patterns, including the user’s likely home and business addresses.
[0015] According to one or more implementations, a user’s location data can be received from or captured by a mobile
device such as a cellular telephone, Global Positioning System (GPS) unit, network-enabled personal digital assistant,
or other location-aware mobile device. In one or more implementations, the mobile device can report or generate the
user’s location within a certain amount of accuracy, such as for instance 30 meters or less in the case of GPS-equipped
devices, which permit the user’s behavior to be profiled with comparatively greater accuracy than other known platforms.
Other location services can also be used to identify and track user location. The mobile device can take a location fix
using that capability at defined intervals, such as every 1 minute, 5 minutes, half hour, or other interval. The user’s
location history can be accumulated on the device itself, and/or reported to a wireless server that builds a record of the
location history. After a sufficient location history is recorded, an analysis can be performed on the user’s accumulated
location history including to identify repeatedly visited locations, changes in location, dwell times at different locations,
time of day, day of week, or other date information associated with specified locations to arrive at a likely profile for the user.
[0016] That user profile can include predicted information such as the likely home address of the user, derived from
the location at which the user spends the greatest amount of time, or greatest amount of time at certain times of the day
or week. The identification of home, work, and other locations can be filtered or refined using business classification or
geographic databases, such as the Standard Industrial Classification (SIC) database published by the United States
Federal Government. Other inferences can be drawn from the user’s location history, including the likely location of the
user’s workplace or school, based on similar variables.
[0017] In one or more implementations, the location history of the user can be correlated with existing demographic
or market segmentation databases or platforms, to derive further demographic or consumer profile information related
to that user. For example, the user’s location history can be used to derive a most-likely home location, which in turn,
can be correlated with a market segmentation platform. The market segmentation platform can report demographic
information such as income brackets for individuals within stored zip codes or other areas associated with the predicted
home location. The heuristic engine of the market segmentation platform can consequently be used to arrive at a likely
income range for that individual based on their estimated home location. For another example, the user’s home address
and other information can be fed to a platform to generate a Nielsen score generated by the Nielsen Media Research
rating for the user, based on that identified home location. Other demographic features can be determined or projected
based on the location history, and comparison against other demographic, market segmentations or other databases.
In one or more implementations, the user’s location history can be accessed to organize and strategize the delivery of
coupon, advertising, media, point of interest (POI) approaches or other services or content, and other types of targeted
delivery.
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[0018] According to one or more implementations, in one regard, because location history and other behavioral patterns
can be captured and linked to users and their home locations with comparatively high degrees of geographic resolution
and at comparatively high levels of accuracy, marketing and other media delivery can be personalized and monetized
at the individual level, rather than a coarser collective or community-wide level.
[0019] To the accomplishment of the foregoing and related ends, the one or more aspects comprise the features
hereinafter fully described and particularly pointed out in the claims. The following description and the annexed drawings
set forth in detail certain illustrative features of the one or more aspects. These features are indicative, however, of but
a few of the various ways in which the principles of various aspects may be employed, and this description is intended
to include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are incorporated in and constitute a part of this specification, illustrate
aspects of the present teachings and together with the description, serve to explain principles of the present teachings.
In the figures:

FIG. 1 illustrates an exemplary network for a mobile device, consistent with one or more aspects of the present
teachings;
FIG. 2A illustrates an exemplary location history for a user including a set of location fixes, according to one or more
implementations of the present teachings;
FIG. 2B illustrates a scatter plot of favorite or significant locations for a user, according to one or more implementations
of the present teachings;
FIG. 2C illustrates a plot of location data sorted by dwell time, according to one or more implementations of the
present teachings;
FIG. 3 illustrates an exemplary data schema recording a user’s location history, according to one or more imple-
mentations of the present teachings;
FIG. 4 illustrates a flowchart of processing to identify a set of visited locations from a set of location fixes in a user’s
location history, according to one or more implementations of the present teachings;
FIG. 5 illustrates a flowchart for determining age, gender, and other characteristics of a user profile based on location
history, according to one aspect;
FIG. 6 illustrates a flowchart of overall location-based user profile processing, according to one or more implemen-
tations of the present teachings;
FIG. 7 illustrates an exemplary set of hardware and other resources in a mobile device, according to one or more
implementations of the present teachings; and
FIG. 8 illustrates an exemplary set of hardware, software, and other resources in a base station and associated
components, according to one or more implementations of the present teachings.

DETAILED DESCRIPTION

[0021] Various aspects are now described with reference to the drawings. In the following description, for purposes
of explanation, numerous specific details are set forth in order to provide a thorough understanding of one or more
aspects. It may be evident; however, that such aspect(s) may be practiced without these specific details.
[0022] In the subject description, the word "exemplary" is used to mean serving as an example, instance, or illustration.
Any aspect or design described herein as "exemplary" is not necessarily to be construed as preferred or advantageous
over other aspects or designs. Rather, use of the word exemplary is intended to present concepts in a concrete fashion.
[0023] Moreover, the term "or" is intended to mean an inclusive "or" rather than an exclusive "or." That is, unless
specified otherwise, or clear from the context, the phrase "X employs A or B" is intended to mean any of the natural
inclusive permutations. That is, the phrase "X employs A or B" is satisfied by any of the following instances: X employs
A; X employs B; or X employs both A and B. In addition, the articles "a" and "an" as used in this application and the
appended claims should generally be construed to mean "one or more" unless specified otherwise or clear from the
context to be directed to a singular form.
[0024] Additionally, various aspects or features will be presented in terms of systems that may include a number of
devices, components, modules, and the like. It is to be understood and appreciated that the various systems may include
additional devices, components, modules, etc. and/or may not include all of the devices, components, modules etc.
discussed in connection with the figures. A combination of these approaches may also be used.
[0025] One or more aspects of the present teachings relate to methods and apparatus for generating a user profile
based on periodic location fixes. More particularly, in one or more aspects, and as for example generally shown in FIG.
1, platforms and techniques are provided in which periodic location fixes are performed in an overall network 100 to
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determine the position or location of a mobile device 102. According to one or more implementations, and as for example
generally shown in FIGS. 2A-2C, the captured set of location fixes 130 can be used to build a location history 120 for
the user of mobile device 102. In one or more implementations, for instance as shown in FIG. 2A, the location history
120 can incorporate the set of location fixes 130 expressed in latitude/longitude readings or other form. In one or more
implementations, the location history 120 can be analyzed as described herein to generate a set of significant (or favorite)
locations 134, representing locations toward which the user has demonstrated some affinity or tendency to dwell or
remain. In one or more implementations, location history 120 can contain additional data, which as shown, can illustratively
include an observation or reading number, a set of significant (or favorite) locations 134, a recording of the dwell time
at a given location, the total number of visits to a given location, and individual or average dwell times at a given location.
In one or more implementations, other data can be captured or calculated.
[0026] In one or more implementations, and as shown for instance in FIG. 2B, the set of significant locations 134 can
be represented in a scatter plot or other mapping indicating a proximity of those sites to each other in the user’s location
history 120, as well as a set of visited locations 132, which may not qualify as significant or favorite. In one or more
implementations, analysis of the location history 120 and associated data can be used to derive set of visited locations
132, based on an analysis of variables such as the position, speed, and incremental change in position of mobile device
102. The user’s set of visited locations 132 can in turn be analyzed to identify or derive a set of significant locations 134,
such as home and/or work locations for the user. For example, locations in set of visited locations 132 which were not
visited for a time of at least two minutes or some other threshold may be discarded from consideration for set of significant
locations 134. Locations demonstrating significant dwell time, significant numbers, or return visits, and/or satisfying other
criteria as described herein can be qualified or provisionally qualified for set of significant locations 134. In one or more
implementations, once identified, the home, work, or other locations, sites, or positions in significant locations 134 can
be checked or verified against geographic databases, for instance to confirm that a projected home location lies within
a residential area. It may be noted that the set of significant locations 134 can be located anywhere on earth, and the
origin in FIG. 2B merely represents an arbitrary point around which some or all of a user’s set of significant locations
134 are clustered.
[0027] In one or more implementations, and as shown for instance in FIG. 2C, the generated set of significant locations
134 can be ordered or sorted based on the recorded dwell times of the user in each location. This graph or chart can
indicate the relative significance of different locations in set of significant locations 134, relative to each other. In one or
more implementations as shown, a given user’s location tendencies can for instance follow a non-linear pattern, with
one or two favorite locations representing a significantly greater amount of dwell time than others. Other dwell patterns
are possible and may be demonstrated by different users.
[0028] In one or more implementations, when the user’s home, work, or other significant locations are learned, a
market segmentation platform can be accessed to establish an initial marketing or demographic profile for the user,
based on knowledge of that specific geographic location or area. For instance, a user’s likely age or income range can
be projected. Equipped with a comparatively high-resolution profile about the user, specific marketing, media, or other
content can then be generated and delivered to the user via mobile device 102, the Internet, or other channels or services.
The network operator, vendors, or other providers can then capitalize on specific marketing opportunities that may be
of particular interest to each user and their particular demographic and consumer profile.
[0029] More particularly, as also shown in FIG. 1, in one or more implementations, mobile device 102 can communicate
with a wireless server 110 via an air interface 104 and base station 106 supported by a wireless services provider 108
operating within network 100, as shown. Mobile device 102 can be any mobile device(s) having a location-detection
capability, such as a location-aware cellular telephone, a GPS unit, a network-enabled media player, or a network-
enabled personal digital assistant (PDA), etc. Mobile device 102 can report location fixes, such as GPS location data,
to wireless server 110. Wireless server 110 can in turn communicate with a set of resources including a user database
112 storing user-related subscription, configuration, positioning, and other information. Wireless server 110 can also
communicate with a content server 116 and content database 118 operated by a content provider 114, such as a media
provider, marketing provider, or other provider or source of content to be delivered to the user of mobile device 102
based on their location behavior and other data.
[0030] Wireless server 110 can collect one or more set of location fixes 130 from mobile device 102. Each set of
location fixes 130 can contain one or more data points recording the location of mobile device 102, such as, for example,
one or more latitude/longitude pairs generated by a GPS or other location module. The set of location fixes 130 can be
stored and accumulated to generate a location history 120 reflecting the set of locations at which mobile device 102 has
been located, over time. The patterns of movement and behavior reflected in location history 120 can, in general, be
used to generate user marketing and/or demographic profiles, According to one or more implementations described
herein.
[0031] FIG. 3 illustrates an illustrative data schema for location history 120 for storing the position data and other
information associated with the travel and usage history of mobile device 102. As illustrated, location history 120 can
record one or more data fields reflecting location fix information (e.g., latitude and longitude values, etc.), the time at
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which a location fix was captured, dwell-time information, or other data.
[0032] In terms of initial position processing, and using that data to capture a set of visited locations 132 for the mobile
device 102 and the user of that device, a set of position or location fixes can be periodically captured using various
location services and techniques. According to one or more implementations in one regard, a position or location fix can
be performed on a periodic basis by the mobile device 102, for instance using a location-aware application programming
interface (API). The identification of the location or position of mobile device 102 can be performed using various location
services, such as GPS, base-station triangulation, Assisted GPS (A-GPS), tower triangulation based on cellular telephone
base station triangulations to a registered cellular telephone, the European Galileo position system, or other positioning
or location services or techniques. Each location fix can for example generate a latitude and longitude reading, or other
data indicating the user’s location or position. In one or more implementations, an altitude reading can also be captured.
In one or more implementations, the sampling rate for the periodic fixes can be a fixed interval or period of time, such
as every 30 seconds, 1 minute, 5 minutes, half hour, or other interval. In another implementation, the sampling rate for
position fixes can vary, for example, as a function of the location, or the rate of change in location, of the mobile device
102. For example, the sampling rate for location fixes can be increased when mobile device 102 is moving at comparatively
higher speeds. In terms of integration in mobile device 102, a location fix can be taken periodically using the BREW®
API available from Qualcomm Incorporated of San Diego, California. Other location-aware APIs or services can be used
to integrate position-based services in mobile device 102.
[0033] FIG. 4 illustrates processing of a set of location fixes 130 to generate a set of visited locations 132, according
to one or more implementations. In 402, processing can begin. In 404, the sampling rate or sampling rate function for
pinpointing the location of mobile device 102 can be established. In one or more implementations, as noted, the sampling
rate for the set of location fixes 130 can be set to a predetermined initial rate, such as for instance one position fix every
30 seconds, minute, or other interval. In another implementation, the sampling rate can be configured to vary according
to other parameters, such as the current speed of movement of mobile device 102, the stationary or moving status of
mobile device 102, or other factors. In 406, a set of location fixes 130 can be received for mobile device 102, using a
GPS chip or other device, interface, or service operating to establish the location of mobile device 102, using the
established sampling rate.
[0034] In 408, as for example also in part illustrated in FIGS. 2A-2C, after a set of (at least two) location fixes 130 is
taken, in one or more implementations, an incremental change in position between the current location fix and the
previous location fix can be calculated. The incremental change in position can include, for example, a distance between
the last position fix and current location fix. In 410, the current location fix and incremental change in position from the
previous location fix can be accumulated with that information for the previous fix or fixes stored in set of location fixes
130. In 412, a running average of position and incremental change in position can be generated using the accumulated
location and incremental change in position data.
[0035] In 414, a determination can be made whether the incremental change in position between the current and
previous location fix is greater than a predetermined threshold above the running average of incremental change in
position for that data derived from set of location fixes 130. If the incremental change in position between the current
and previous location fix is greater than a predetermined threshold above the running average of incremental change
in position, in 418 the mobile device 102, wireless server 110, and/or other logic can determine or assume that the user
has moved out of the previous location. After a determination that the mobile device 102 and user of the device has
changed location, processing can return to 406.
[0036] If on the other hand the incremental change in position determined in 414 is less than the predetermined
threshold value, in 416, the mobile device 102, wireless server 110, and/or other logic can determine or assume user
is still at, or within a vicinity of, the previous location. In 420, a determination can be made whether the user has spent
a sufficient amount of time at the current location and/or its vicinity to indicate a valid estimate as a visited location. For
example, a determination can be made whether the user has spent at least 15 minutes, a half hour, an hour, or other
interval or period of time at the current location and/or its vicinity. In one or more implementations, the threshold amount
of time sufficient to indicate the present location is being "visited" can vary rather than being fixed. For instance, the
minimum time can vary as a function of the location, the user’s location history 120, or other factors.
[0037] If the determination in 420 is that a sufficient amount of time has been spent at the current location, in 422 the
mobile device 102, wireless server 110, and/or other logic can update the running average of the estimate for the current
visited location to incorporate the current location estimate. In one or more implementations, the running average can
incorporate a weighted average of the estimate of current location based on a confidence measure for the accuracy of
the currently identified visited location, along with confidence weights for the previously identified values for the currently
visited location. The confidence values, which for example can be recorded in a range of zero to 1 or other scales, can
indicate the level or degree of certainty in the location value for the currently visited location. In one or more implemen-
tations, the running average need not include weights or confidence values.
[0038] In 424, the mobile device 102, wireless server 110, and/or other logic can save the updated average location
estimate for the current location, as well as updated uncertainty and/or other data. In 426, a count of a number of visits
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or dwells, or the dwell-time, of the user in the current visited location can be updated, as appropriate. In 428, at the end
of a defined interval or period, for example, one day, one week, one month, or other interval or period, all locations that
have been qualified as visited by mobile device 102 can be aggregated and stored to set of visited locations 132, along
with location history 120 and other information hosted in user database 112. In 430, processing can repeat, return to a
prior processing point, jump to a further processing point, or end.
[0039] According to one or more implementations, a visited location can thereby be defined and identified as a single
location that has been established as a visited location where user has spent an amount of time that is greater than a
threshold value. Each location validated as a "visited" location can be stored to the set of visited locations 132 recording
the user’s history of visited sites, derived from the raw location history 120.
[0040] The set of visited locations 132 can represent a set of positions which the user of mobile device 102 has
occupied for some threshold of time. It may be noted, however, that not all visited locations represent a significant
location for the user, reflecting identifiable travel or consumption habits. It may be the case, for example, that a user
may stop at a service station while en route on travel and spend a half hour or more to refuel their vehicle, but this does
not necessarily reveal a significant trend or pattern in the user’s demographic or marketing profile.
[0041] In terms of generating a set of significant locations 134 from set of visited locations 132, in one or more
implementations, therefore, the mobile device 102, wireless server 110, and/or other logic can process the set of visited
locations 132, location history 120, and related data to identify a set of significant locations 134, such as probable home
and/or work locations, for the user. In terms of that determination, the mobile device 102, wireless server 110, and/or
other logic can save the top N locations where user spent most amount of time. In one or more implementations, N can
= 2, 3, or other number. If the total dwell time at the top 2 or other number of locations is greater than a predetermined
threshold value, the location can be flagged or marked as a candidate for a home or work location. The threshold value
can, for instance, be 20 hours per week, or another value.
[0042] When the dwell time meets or exceeds the threshold, a location can be marked as candidate for home and/or
work location. In one or more implementations, the process can be repeated the next day, the next week, or other window
or period of time. If a different candidate location appears in the top two (2) the following period, in one or more imple-
mentations, it can be marked as suspect or indeterminate. In one or more implementations, the home/work identification
process can be repeated every week or other period, to monitor for potential changes or relocations. In one or more
implementations, in addition to the total dwell time being measured for the top two (2) or other locations, a time of day
filter can also be applied. For example, a location having a dwell time that begins on average after 9 p.m. in the evening
can be assumed to be a home location, versus a work location. Other time of day criteria or other filters can be used.
[0043] The mobile device 102, wireless server 110, and/or other logic can then determine a projected or estimated
set of significant locations 134 for the user of mobile device 102, based on patterns in the location history 120 over the
weekly or other period. In one or more implementations, the mobile device 102, wireless server 110, and/or other logic
or network resources can generate a likely candidate for a home location for the user of mobile device 102, as one of
the set of significant locations 134 for the user of mobile device 102. In one or more implementations, set of significant
locations 134 can also or instead include a likely work or employment location for the user of the mobile device 102,
based on location history 120.
[0044] In terms of generating an inference regarding a potentially significant location for the user, in one or more
implementations, therefore, and as in part illustrated in FIGS. 2A-2C, the location having the highest or most frequent
significant dwell time can be identified as the home location of the user. In one or more implementations, the location
having the second-highest or second-most frequent significant dwell time can be identified as the work location of the
user. In one or more implementations, a location having a highest dwell-time can be determined to be a work location,
such as for instance in situations where no home location can be determined. In one or more implementations, other
potential categories of locations tending to reflect longer dwell times can also be identified in set of significant locations
134. Other categories or types of locations can be identified in set of significant locations 134, such as, for instance,
school locations, locations of vacation residences, locations related to recreational activities, or others.
[0045] With home, work and any other locations of interest being identified in set of significant locations 134, as also
illustrated in FIG. 1, in one or more implementations, the nature of those locations can be checked against one or more
external geographic database 126, or other geographic sites services. In terms of identifying a user’s geographic location,
platforms and techniques according to the present teachings can pinpoint a user’s home location at the level of a street
address, or other comparatively fine-grained unit of address, by accessing a geographic database 126. In one or more
implementations, reverse geocoding in XML (extensible markup language)/HTTP (hyper text transfer protocol) code,
other code or protocols, can be used. The mobile device 102, wireless server 110, and/or other logic can access a
geographic database 126 and obtain a street address associated with a visited location identified in a user’s series of
location fixes. In terms of correlating that data with market segmentation platforms, the known Claritas Segmentation
Code can, for instance, be accessed or exchanged using XML/HTTP code. The mobile device 102, wireless server 110,
and/or other logic can use the street address from the previous processing steps and, for instance, determine the
associated Clarita PRIZM™ NE (ZIP+6) segment code for the top 2 or other number of visited locations.
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[0046] If a returned segment level for a location is ZIP+6, that location can be marked as a "prospect" home location
due to the indication that that zone represents a residential area. In one or more implementations, a property or location
type can also be identified using other geographic or demographic databases, such as the commercially available
TeleAtlas™ database, the afore-mentioned SIC Codes, or the commercially available Connexion™ NE segmentation
scheme. In one or more implementations, an estimated confidence number for the returned Segment code can be
generated based on data including the type of "matchcode," a distance from "input lat/lon" (latitude/longitude) and the
uncertainty associated with "input lat/lon." Other variables can be used to estimate a confidence number, which can for
example range from 0 to 1 or other values.
[0047] In one or more implementations, therefore, the SIC or other geographic code for the likely home and work
locations in set of significant locations 134 can be extracted from a geographic database 126, Web service, or other
source, and be used to increase the confidence in a location identification. Home and work locations, when generated,
can for instance be confirmed based on the SIC code for the projected location, so that, for example, a location identified
as a home location can be confirmed as a home-category location as noted when that site is located within a coded
residential area in SIC or other mappings. According to one or more implementations, the accuracy of the identified
home, work, and/or other locations can increase as more data points are accumulated in location history 120, and the
user’s underlying location patterns can be more firmly or accurately established. A projected home location that matches
a coded residential area and/or other criteria, such as billing records or user-reported address information, can be referred
to as a confirmed home location.
[0048] In one or more implementations, and as similarly illustrated in FIG. 1, using the confirmed home location, the
mobile device 102, wireless server 110, or other logic can communicate with a market segmentation platform 128 to
generate a demographic, marketing, or other profile or characterization or classification of the user. The market seg-
mentation platform 128 can, for example, associate a market segmentation code, such as a commercially available
Claritas PRIZM™ NE segment code, with that user based on that identified home location. Similarly, the SIC or other
geographic code extracted from geographic database 126 can be determined for all the visited locations in a user’
location history 120. The market segmentation platform 128 or other logic can report various likely characteristics related
to the location history 120 displayed by the user. For example, In one or more implementations, an age group can be
determined that is most likely to visit a particular location type, such as a 18 through 24 year olds for a university campus,
or other age ranges for other levels of school sites. In turn, a most likely age group of a user can be determined based
on all the visited locations, number of dwells, total dwell time, and/or other information contained in location history 120
for different recorded locations. In one or more implementations, the user’s age can be estimated by averaging the ages
suggested by individually visited locations or sites. In one or more implementations, inferences about other attributes of
the user, such as gender, can also be drawn based on location history, geographic database 126, market segmentation
platform 128, and/or other external databases or other sources of information.
[0049] Based on the location history 120, market segmentation, estimated age ranges, gender inferences, or other
projected or inferred attributes of the user, a user segmentation profile 124 for the user whose location history 120 has
been captured can be generated. In terms of a user segmentation profile 124, an illustrative user profile breakdown can,
for instance, be categorized as:

In one or more implementations, the process of capturing location history 120 reflecting places visited by mobile device
102 can be repeated to detect changes in the user’s set of visited locations 132, including home and work locations. In
one or more implementations, the profiling algorithms or other location-based processing can be run on the mobile
device 102 (client) side, on wireless server 110, or other servers or logic, depending for example on configuration settings
including user-selectable privacy settings. In one or more implementations, the location, home-identification, and market
segmentation processes described herein can be combined in one encapsulated server request, or can be transmitted
in separate requests to separate databases, servers, or services.
[0050] In one or more implementations, the market segmentation developed for a user can be further refined to
categorize the user in terms of other attributes, including age and/or gender. In implementation, an SIC or similar code
can be determined for the user’s set of all visited locations in location history 120. The SIC or similar code can be used
as a parameter to identify the age group that is most likely to visit this categorized location. For example, if the SIC or
other code identifies a high-dwell time visited location as an elementary school, most likely the user is a child or other
young individual. There could be a small probability of this user being an adult, such as a teacher, and a smaller probability

Table 1

• Claritas Prizm™ NE Seg 1, Age 5-12
• Claritas Prizm™ NE Seg 10, Age 12-18, Gender Female

• Claritas Prizm™ NE Seg 15, Age 25-30, Gender Male
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can be assigned to adult age ranges.
[0051] The mobile device 102, wireless server 110, and/or other logic can then determine, based on location history
120 including all visited locations and time spent, the most likely age group for this user. This age group or bracket can
be marked as an estimated age group. The age group estimation can be repeated and refined over each weekly or other
cycle. If the same age group is identified as in the previous period or cycle or predetermined number of periods or cycles,
the age group can be marked as confirmed. Similarly, if an identified age group changes after it has been confirmed in
previous cycles, that nominal age group can be marked as suspect or anomalous. The process of estimated age refine-
ment can be repeated or updated. It may be noted that categorization or marking of age bracket determinations as
suspect or confirmed in one regard can also be viewed to refer to the uncertainty or confidence level of the result. In
one or more implementations, the age group assigned to a user can likewise be assigned a numerical confidence value,
such as a value between 0 and 1 or others. In one or more implementations, a user segmentation profile 124 or other
demographic profile or characterization can be expanded to include an inferred or confirmed gender, based on location
history, time of day, usage pattern, or other information.
[0052] In one or more implementations of the present teachings, in terms of deployment of mobile device 102, opti-
mizations can be provided to reduce the overall level of energy consumption in the mobile device 102 during location
processing, and/or other times. An objective of energy-reduction techniques is to cause location processing to have a
minimum impact on the standby battery life of the cellular phone or other mobile device 102 whose functionality has
been extended to location-based processing, according to the present teachings. In one or more implementations in
these regards, the sampling rate at which set of location fixes 130 are taken and other processing details can be adapted
to optimize battery and CPU usage on the mobile device 102. For example, if a dwell time greater than three hours or
other comparatively long amount of time is detected, the sampling rate can be reduced to conserve battery power of
mobile device 102.
[0053] In one or more implementations in further regards, the operation of the mobile device 102 can also or instead,
for instance, be changed from a continuous mode to a sequential mode. For example, instead of performing location
fixes 24 hours a day for each day of the week, the day can be divided into predetermined slots, such as for example 8
slots of 3 hours each. Instead of performing location fixes over all hours or all slots, location fixes can be taken in one,
two, or another number of slots, for each day. The selected slots can be for example between 00hr to 03hr and 09hr to
12hr, omitting other slots. In one or more implementations, a goal of preferentially performing location fixes within certain
time slots is to attempt to discover a user’s home and work locations first, using higher-likelihood periods for home and
work visitation. Once home and work locations are processed and confirmed as described herein, other time slots can
be sampled throughout each day or selected days. In one or more implementations in this regard, the user profiling
application can be "awake" or active only for 3 to 6 hours a day instead of 24 hours, thereby reducing processing time
and battery drain.
[0054] In one or more implementations, it is also possible to employ an adaptive location fix rate, rather than sample
the position of mobile device 102 at strictly fixed intervals. In one or more implementations, instead of a fix every 3
minutes, for instance, if user is at a visited location (including home) for a comparatively long time, the fix interval can
be gradually increased on the assumption that the user has not exhibited a tendency to relocate, and is more likely to
remain at the current location for a period of time. In one or more implementations, the location fix interval can be scaled
by the sum of consecutive dwell times. For example, if the user has been at the same location for 2 dwells (60 minutes
if dwell time is 20 minutes), then the next location fix can be performed at an interval of 3 minutes * 2 = 6 minutes, instead
of a 3 minute interval. Other scalings or adjustments can be used.
[0055] In one or more implementations, the maximum for the fix interval can be capped at 30 minutes or another
interval or period, to ensure the system continues to sample user position at a relatively low rate even when stationary,
including to detect renewed movement. An adaptive location sample rate can be helpful in cases when the mobile device
102 is "parked" for a long duration, for instance while at the user’s home, or work area.
[0056] FIG. 5 illustrates a flowchart of processing that can be used to estimate or project certain characteristics of a
user to record in or associate with a user segmentation profile 124, or otherwise. In 502, processing can begin. In 502,
a set of significant locations 134 can be derived from the location history 120 for a user, using for example techniques
described herein. In 504, set of significant locations 134 can be derived for a user based on the location history 120 for
the user. In 506, wireless server 110 or other logic can generate a comparison of the set of significant locations 134
against a geographic database 126, such as the SIC database published by the U.S. government, or other reference
information. In 508, any locations in set of significant locations 134 that may be associated with certain age groups or
age ranges can be identified, based on comparison to geographic database 126 or other reference information. For
example, a home location or other location with significant dwell-time that is located within the grounds of a college or
university can lead to an estimated age range of 18 to 25, or other college or post-secondary school age range. For
further example, a home location identified within an area zoned for a retirement community can lead to an estimate
aged range of 60 to 70, or other retirement age ranges or brackets. It may be noted that other age ranges or values can
be generated. In embodiments, it may for instance be noted that age ranges can consist of a single age value, for
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instance, if geographically-associated location data support specific years of age. In embodiments, broader age ranges,
or brackets, for example, age ranges greater than 10 or more years, can also be generated. In embodiments, a confidence
value for the estimated age range can also be generated. Other ranges and associations with locations or types of
locations are possible.
[0057] In 510, any locations in set of significant locations 134 that may be associated with one gender or the other
can be identified, based on comparison to geographic database 126 or other reference information. For example, a work
location located within the site of a gender-specific institution, such as a women’s-only college, may lead to a projection
of a female gender for the subject user. For further example, a home location situated in a typically or frequently male
environment, such as, for instance, a military installation, can lead to a projection of a male gender for the subject user.
Other gender associations with locations or types of locations are possible. In one or more aspects, a confidence value
for the projected user gender can also be generated. In 512, an estimate or projection for an age range and/or gender
for the subject user can be generated and assigned, based on any age group-associated or gender-associated locations
identified in the user’s set of significant locations 124.
[0058] In 514, the estimated or projected age range and/or gender for the user can be validated using secondary data
sources, as appropriate. For example, wireless server 110 or other logic can determine the accuracy of prior age group
and/or gender identifications generated for other users of the network, for instance by checking those prior inferences
against self-reported information, such as customer profile or billing records. For further example, any age group or
gender affiliations that might be indicated in the user’s transaction history conducted via mobile device 102 can also be
consulted. In 516, the user’s set of significant locations 134 can be updated, and the estimated or projected age group
and/or gender for the user can be further verified or validated based on further significant locations identified in location
history 120. In one or more aspects, if further significant locations do not correspond to the estimated or projected age
group or gender, those inferences can be thrown out, and a new estimate or projection can be generated based on the
larger location history 120 including the most recent set of significant locations 134.
[0059] In 518, the estimated or projected age group and/or gender for the user can be correlated with or recorded in
market segmentation platform 128. For example, an independent estimate of the user’s age range developed by market
segmentation platform 128 can be compared to the estimated age range derived by wireless server 110 and/or mobile
device 102 from location history 120, geographic database 126, and/or other reference information. In one or more
aspects, rather than generate separate estimates or projections regarding the user’s age group and/or gender, wireless
server 110 and/or mobile device 102 can communicate information regarding set of significant locations 134 and other
data to market segmentation platform 128 to initially generate those characteristics. In 520, processing can repeat, return
to a prior processing point, jump to a further processing point, or end.
[0060] FIG. 6 illustrates a flowchart of overall positioning and user profiling processing, according to one or more
implementations of the present teachings. In 602, processing can begin. In 604, a mobile device 102 such as a cellular
telephone or other device can be registered to wireless server 110 and/or a carrier or service supporting location-based
user profiling. In 606, user credentials and/or a user profile including for instance user configuration settings can be
established. In one or more implementations, the user credentials and/or profile can be established, for example, via
user input (such as a keypad on mobile device 102), or other sources. In 608, a set of location fixes 130 can be received
from a location device and/or service embedded in mobile device 102, such as a GPS location service. In 610, the set
of location fixes 130 and associated information can be transmitted to wireless server 110.
[0061] In 612, the set of location fixes 130 can be added or stored to the user’s location history 120 in user database
112. In 614, wireless server 110 and/or mobile device 102 can generate a determination whether mobile device 102
remains at a same location or vicinity. The determination whether mobile device 102 remains at a same location or
vicinity can be performed using an incremental position analysis measuring an incremental change in distance from a
previous location fix, as described herein. In 616, a set of discrete visited locations can be identified from the user’s
location history 120, based upon parameters such as position of various locations at which a position fix has been
reported, the dwell-times at locations, and/or other information. In 618, time of day or other filters or criteria can be
applied to the user’s set of visited locations 132 to refine that set of locations, for example, to separate locations reported
during overnight hours as potential home locations, or to apply other rules.
[0062] In 620, wireless server 110 and/or mobile device 102 can generate an identification of a set of significant
locations 134, including for example home, work, or other locations, of the user of mobile device 102. Home, work, or
other sites in set of significant locations 134 can be generated, for instance, by sorting or filtering the set of visited
locations 132 by dwell-time values, or other criteria. For example, a visited location displaying a dwell-time of 80 hours
a week or more can be identified as a home location, whereas a visited location displaying a dwell-time of 35 to 55 hours
a week can be identified as a work location. Other ranges of dwell-times, and other categories of locations, can be used.
[0063] In 622, the set of significant locations 134 can be transmitted to a market segmentation platform 128, or other
marketing, demographic, or analytic platform or service. In 624, wireless server 110 and/or mobile device 102 can receive
a market segmentation or other characterization or classification of the user of mobile device 102 from market segmen-
tation platform 128 or other platform or service. In 626, content server 116 or other service or source can generate
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marketing, media, or other content to transmit to mobile device 102 based on the market segmentation and/or other
characterization of the user of mobile device 102. For instance, marketing material identifying financial products including
retirement investment options can be generated for local financial institutions to the home of a user located in a certain
location and being of an age range consistent with potential retirement. In 628, the content generated according to the
user’s segmentation profile can be filtered or adapted based on the user’s profile or other configuration settings, as
appropriate. A user may wish for example to opt in or to opt out of different categories of marketing material or other content.
[0064] In 630, the targeted content tailored to the user’s geographic and/or market segmentation profile can be trans-
mitted to mobile device 102 and the user. In 632, the location history 120, set of significant locations 134 including, for
instance, home, work, or other locations, as well as other location-based or other information can be transmitted to user
database 112. In 634, the market segmentation and/or other information generated for the user of mobile device 102
can be transmitted and stored to user database 112 and/or market segmentation platform 128. In 636, the user’s location
history 120 can be updated based on further usage of mobile device 102 and/or other inputs, as appropriate. In 638,
processing can repeat, return to a prior processing point, jump to a further processing point, or end.
[0065] FIG. 7 illustrates an exemplary configuration of hardware, software, and other resources of a mobile device
102, consistent with implementations of the present teachings. Mobile device 102 can include at least one antenna 702
(e.g., a transmission receiver or group of such receivers comprising an input interface, etc.) that receives a signal (e.g.,
pertaining to a mobile call initiation or other handshake, a handshake response, a mobile application data transfer, a
data event, data event response, handshake termination, and so on) and a receiver 704, which performs actions (e.g.,
filters, amplifies, down-converts, etc.) on the received signal. Antenna 702 can be further coupled to a transmitter 718
to transmit signals. Antenna 702 can for example transmit or receive a response to a handshake request, data event
request, or the like. Transmitted signals can be or include a set of location fixes 130, and other data, as described herein.
Antenna 702 and receiver 704 can also be coupled with a demodulator 706 that can demodulate received signals and
provide the demodulated information to a processor 708 for processing. Mobile device 102 can additionally include
memory 710 that is coupled to processor 708 and that can store data to be transmitted, received, and the like.
[0066] Processor 708 can analyze information received by antenna 702 and/or a user interface 724 of the mobile
device 102 and/or generate information for transmission by a transmitter 718 via a modulator 716. Additionally, processor
708 can control and/or access one or more resources or components (e.g., 706, 712, 714, 716, 718) of the mobile device
102. Processor 708 can execute a runtime environment 712, such as BREW® available from Qualcomm Incorporated,
as well as one or more set of applications 714 or other software, modules, applications, logic, code, or the like. Processor
708 can communicate with a location module 726, such as a Global Positioning System (GPS) module or chip, to receive
and process location-related information, including set of location fixes 130. Processor 708 can further communicate
with a location API (Application Programming Interface) 720 to execute function calls to extract location information,
according to the present teachings. Processor 708 can likewise couple with user interface 724, such as a graphical user
interface or other graphical display, to display graphics, video, call-related data including called set of location fixes 130,
location history 120, and other information.
[0067] FIG. 8 illustrates an exemplary set of hardware, software, and other resources that can be incorporated in,
maintained by, or associated with base station 106, and associated network components, according to various imple-
mentations. Base station 106 can include, access, or communicate with a receiver 810 that receives signal(s) from one
or more mobile device 102 through a plurality of receive antennas 806, and a transmitter 822 that transmits to the one
or more mobile device 102 through a transmit antenna 808. Receiver 810 can receive information from receive antennas
806 and be operatively coupled with a demodulator 812 that demodulates received information. A processor 814 can
analyze demodulated signals provided by demodulator 812. The processor 814 further couples to a memory 816 that
can store one or more application 818 that can execute, support, facilitate and/or participate in communication activities
as described herein. Processor 814 can likewise couple with a location manager module 826 to capture, manage, store,
and transmit location history 120 and other information, as described herein. Processor 814 can in addition communicate
with a network interface 822, such as an Ethernet or other wired, optical, or wireless interface, to communicate with
other network links or resources, such as air interface 104. In one or more implementations, processor 814 and associated
resources can be hosted in wireless server 110. In one or more implementations, wireless server 110 and associated
resources can be hosted in base station 106. In one or more implementations, wireless server 110 and associated
resources can be located separately or remotely from base station 106. In one or more implementations, multiple or
distributed processors can be used.
[0068] The foregoing description is illustrative, and variations in configuration and implementation may occur to persons
skilled in the art. For instance, the various illustrative logics, logical blocks, modules, and circuits described in connection
with the implementations disclosed herein may be implemented or performed with a general purpose processor, a digital
signal processor (DSP), an application specific integrated circuit (ASIC), a field programmable gate array (FPGA) or
other programmable logic device, discrete gate or transistor logic, discrete hardware components, or any combination
thereof designed to perform the functions described herein. A general-purpose processor may be a microprocessor,
but, in the alternative, the processor may be any conventional processor, controller, microcontroller, or state machine.
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A processor may also be implemented as a combination of computing devices, e.g., a combination of a DSP and a
microprocessor, a plurality of microprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration. In one or more exemplary implementations, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software, the functions may be stored on
or transmitted over as one or more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium that facilitates transfer of a
computer program from one place to another. A storage media may be any available media that can be accessed by a
computer. By way of example, and not limitation, such computer-readable media can comprise RAM, ROM, EEPROM,
CD-ROM or other optical disk storage, magnetic disk storage or other magnetic storage devices, or any other medium
that can be used to carry or store desired program code in the form of instructions or data structures and that can be
accessed by a computer. Also, any connection is properly termed a computer-readable medium. For example, if the
software is transmitted from a website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and microwave, then the coaxial
cable, fiber optic cable, twisted pair, DSL, or wireless technologies such as infrared, radio, and microwave are included
in the definition of medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical disc, digital
versatile disc (DVD), floppy disk, and blu-ray disc where disks usually reproduce data magnetically, while discs reproduce
data optically with lasers. Combinations of the above should also be included within the scope of computer-readable
media. The steps of a method or algorithm described in connection with the implementations disclosed herein may be
embodied directly in hardware, in a software module executed by a processor, or in a combination of the two. A software
module may reside in RAM memory, flash memory, ROM memory, EPROM memory, EEPROM memory, registers, a
hard disk, a removable disk, a CD-ROM, or any other form of storage medium known in the art. An exemplary storage
medium is coupled to the processor, such that the processor can read information from, and write information to, the
storage medium. In the alternative, the storage medium may be integral to the processor. The processor and the storage
medium may reside in an ASIC. The ASIC may reside in a user terminal. In the alternative, the processor and the storage
medium may reside as discrete components in a user terminal.
[0069] The techniques described herein may be used for various wireless communication systems such as CDMA,
TDMA, FDMA, OFDMA, SC-FDMA and other systems. The terms "system" and "network" are often used interchangeably.
A CDMA system may implement a radio technology such as Universal Terrestrial Radio Access (UTRA), cdma2000,
etc. UTRA includes Wideband-CDMA (W-CDMA) and other variants of CDMA. Further, cdma2000 covers IS-2000, IS-
95, and IS-856 standards. A TDMA system may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system may implement a radio technology such as Evolved UTRA (E-UTRA), Ultra
Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM , etc. UTRA and E-
UTRA are part of Universal Mobile Telecommunication System (UMTS). 3GPP Long Term Evolution (LTE) is a release
of UMTS that uses E-UTRA, which employs OFDMA on the downlink and SC-FDMA on the uplink. UTRA, E-UTRA,
UMTS, LTE, and GSM are described in documents from an organization named "3rd Generation Partnership Project"
(3GPP). Additionally, cdma2000 and UMB are described in documents from an organization named "3rd Generation
Partnership Project 2" (3GPP2). Further, such wireless communication systems may additionally include peer-to-peer
(e.g., mobile-to-mobile) ad hoc network systems often using unpaired unlicensed spectrums, 802.xx wireless LAN,
BLUETOOTH and any other short- or long- range, wireless communication techniques.
[0070] For further example, while implementations have been described in which a location history 120 is generated
by tracking the location fixes for one mobile device 102 of a user, in one or more implementations location fixes for
multiple devices used by one user can be combined to generate an aggregate location history. For again further example,
while aspects have been described in which location processing and other logic used to generate market segmentation
or other information for a user of mobile device 102 is performed in a single wireless server 110, In one or more
implementations, the processing of the user’s location history 120 and other information can be hosted in one or more
other servers, such as a profiling server or others. Other resources described as singular or integrated can in one or
more implementations be plural or distributed, and resources described as multiple or distributed can In one or more
implementations be combined. The scope of the present teachings is accordingly intended to be limited only by the
following claims.

Claims

1. A method of generating a user profile based on location fixes, comprising:

receiving (608) a set of location fixes (130) representing a location of a mobile device (102);
combining the set of location fixes (130) to generate a user location history (120); and
identifying (616) a set of visited locations (132) in the user location history (120);
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characterised in that the method further comprises:

sorting the set of visited locations (132) by at least dwell-time; and
generating a user profile based at least on the sorted set of visited locations (132); and

further characterised in that the set of location fixes (130) is generated at dynamically adjusted intervals as a
function of incremental changes in user location.

2. The method of claim 1, wherein the set of location fixes (130) comprises at least one of a set Global Positioning
System location fixes, a set of Assisted Global Positioning System fixes, a set of Galileo system fixes, or a set of
tower triangulation fixes, or a set of at least longitude and latitude readings.

3. The method of claim 1, wherein the mobile device (102) comprises at least one of a cellular telephone, a Global
Positioning System (GPS) device, a network-enabled personal digital assistant device, or a network-enabled media
player device.

4. The method of claim 1, wherein the identifying (616) a set of visited locations (132) comprises computing a dwell-
time based on a change in user location that is less than a threshold for identifying a stationary status.

5. The method of claim 1, wherein the sorting the set of visited locations (132) comprises identifying at least two visited
locations having a greatest dwell-time over a predetermined observation period.

6. The method of claim 5, wherein the identifying at least a top two visited locations comprises identifying at least one
of a home location or a work location.

7. The method of claim 6, wherein the identifying at least one of a home location or a work location comprises comparing
the at least top two visited locations to a geographic database.

8. The method of claim 1, wherein:

generating a user profile comprises comparing the user location history (120) to a market segmentation database
to generate a user segmentation profile (124); or
generating a user profile comprises comparing the user location history (120) to a market segmentation database
to generate a user segmentation profile, and the user segmentation profile (124) comprises at least one of a
user age range, a user marketing rating, or a projected user gender; or
generating a user profile comprises comparing the user location history (120) to a market segmentation database
to generate a user segmentation profile, wherein the method further comprises outputting the user segmentation
profile (124) to at least one of a marketing delivery platform or a media delivery platform; or
generating a user profile comprises comparing the user location history (120) to a market segmentation database
to generate a user segmentation profile, wherein the method further comprises outputting the user segmentation
profile (124) to at least one of a marketing delivery platform or a media delivery platform and transmitting at
least one of marketing content or media content to the mobile device (102) based on the user segmentation
profile (124).

9. A method of generating a user profile based on location fixes, comprising:

capturing a set of location fixes (130) representing a location of a mobile device (102); and
communicating the set of location fixes (130) to a processor, the processor being configured to:

receive the set of location fixes (130) from the mobile device (102),
combine the set of location fixes (130) to generate a user location history (120), and
identify a set of visited locations (132) in the user location history (120), characterised in that the processor
is further configured to:

sort the set of visited locations (132) by at least dwell-time, and
generate a user profile based at least on the sorted set of visited locations (132); and

further characterised in that the set of location fixes (130) is captured at dynamically adjusted intervals
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as a function of incremental changes in user location.

10. The method of claim 9, wherein the processor is located in the mobile device (102), and the mobile device (102)
comprises at least one of a cellular telephone, a Global Positioning System (GPS) device, a network-enabled
personal digital assistant device, or a network- enabled media player device.

11. The method of claim 9, wherein:

sorting the set or visited locations (132) comprises identifying at least one of a home location or a work location
based on at least a top two visited locations having a greatest dwell-time over a predetermined observation
period; or
generating a user profile comprises comparing the user location history to a market segmentation database to
generate a user segmentation profile (124), wherein the user segmentation profile (124) comprises at least one
of a user age range, a user marketing rating, or a projected user gender.

12. The method of claim 1 or claim 9, further comprising controlling a frequency of location fix processing to control a
rate of power consumption by the mobile device (102).

13. An apparatus comprising means for performing a method in accordance with any of the preceding claims.

14. A computer program product comprising a computer-readable medium, the computer-readable medium comprising
at least one instruction for causing a computer to perform a method in accordance with any of claims 1 to 12.

Patentansprüche

1. Ein Verfahren zum Generieren eines Nutzerprofils basierend auf Standortbestimmungen, das Folgendes aufweist:

Empfangen (608) eines Satzes von Standortbestimmungen (130), die einen Standort einer Mobileinrichtung
(102) darstellen;
Kombinieren des Satzes von Standortbestimmungen (130) zum Generieren einer Nutzerstandorthistorie (120);
und
Identifizieren (616) eines Satzes von besuchten Standorten (132) in der Nutzerstandorthistorie (120);

dadurch gekennzeichnet, dass das Verfahren weiter Folgendes aufweist:

Sortieren des Satzes von besuchten Standorten (132) nach wenigstens einer Verweilzeit; und
Generieren eines Nutzerprofils basierend auf dem sortierten Satz von besuchten Standorten (132); und

das weiter dadurch gekennzeichnet ist, dass der Satz von Standortbestimmungen (130) weiter in dynamisch
angepassten Intervallen als eine Funktion von inkrementellen Veränderungen im Nutzerstandort generiert wird.

2. Verfahren nach Anspruch 1, wobei der Satz von Standortbestimmungen (130) wenigstens einen Satz von Global-
positionsbestimmungssystem- bzw. GPS-Standortbestimmungen (GPS = Global Positioning System), einen Satz
von Bestimmungen des unterstützten Globalpositionsbestimmungssystems bzw. A-GPS-Bestimmungen (A-GPS =
Assisted GPS), einen Satz von Galileo-System-Bestimmungen oder einen Satz von Turmtriangulationsbestimmun-
gen oder einen Satz von wenigstens Längengrad- und Breitengradablesungen aufweist.

3. Verfahren nach Anspruch 1, wobei die Mobileinrichtung (102) wenigstens eines von Folgendem aufweist: ein Mo-
bilfunktelefon bzw. zellulares Telefon, eine GPS-Einrichtung, eine netzwerkfähige PDA-Einrichtung (PDA = personal
digital assistant) oder eine netzwerkfähige Medienabspieleinrichtung.

4. Verfahren nach Anspruch 1, wobei das Identifizieren (616) eines Satzes von besuchten Standorten (132) Berechnen
einer Verweilzeit basierend auf einer Veränderung eines Nutzerstandortes aufweist, die geringer ist als ein Schwel-
lenwert zum Identifizieren eines stationären Status.

5. Verfahren nach Anspruch 1, wobei das Sortieren des Satzes von besuchten Standorten (132) Identifizieren von
wenigstens zwei besuchten Standorten aufweist, die eine größte Verweilzeit über eine vorbestimmte Beobachtungs-



EP 2 308 217 B1

15

5

10

15

20

25

30

35

40

45

50

55

periode haben.

6. Verfahren nach Anspruch 5, wobei das Identifizieren von wenigstens zwei am meisten besuchten Standorten Iden-
tifizieren eines Heimatstandortes und/oder eines Arbeitsstandortes aufweist.

7. Verfahren nach Anspruch 6, wobei das Identifizieren eines Heimatstandorts und/oder eines Arbeitsstandorts Ver-
gleichen der wenigstens zwei am meisten besuchten Standorte mit einer geographischen Datenbank aufweist.

8. Verfahren nach Anspruch 1, wobei:

Generieren eines Nutzerprofils Vergleichen der Nutzerstandorthistorie (120) mit einer Marktsegmentierungs-
datenbank aufweist, um ein Nutzersegmentierungsprofil (124) zu generieren; oder
Generieren eines Nutzerprofils Vergleichen der Nutzerstandorthistorie (120) mit einer Marktsegmentierungs-
datenbank aufweist, um ein Nutzersegmentierungsprofil zu generieren, und das Nutzersegmentierungsprofil
(124) einen Nutzeraltersbereich und/oder eine Nutzermarketingeinstufung und/oder ein geschätztes Nutzerge-
schlecht aufweist; oder
Generieren eines Nutzerprofils Vergleichen der Nutzerstandorthistorie (120) mit einer Marktsegmentierungs-
datenbank aufweist, um ein Nutzersegmentierungsprofil zu generieren, wobei das Verfahren weiter Ausgeben
des Nutzersegmentierungsprofils (124) an eine Marketinglieferplattform und/oder eine Medienlieferplattform
aufweist; oder
Generieren eines Nutzerprofils Vergleichen der Nutzerstandorthistorie (120) mit einer Marktsegmentierungs-
datenbank aufweist, um ein Nutzersegmentierungsprofil zu generieren, wobei das Verfahren weiter Ausgeben
des Nutzersegmentierungsprofils (124) an eine Marketinglieferplattform und/oder eine Medienlieferplattform
und Senden von Marketinginhalt und/oder Medieninhalt an die Mobileinrichtung (102) basierend auf dem Nut-
zersegmentierungsprofil (124) aufweist.

9. Ein Verfahren zum Generieren eines Nutzerprofils basierend auf Standortbestimmungen, das Folgendes aufweist:

Erfassen eines Satzes von Standortbestimmungen (130), die einen Standort einer Mobileinrichtung (102) dar-
stellen; und
Kommunizieren des Satzes von Standortbestimmungen (130) an einen Prozessor, wobei der Prozessor kon-
figuriert ist zum:

Empfangen des Satzes von Standortbestimmungen (130) von der Mobileinrichtung (102);
Kombinieren des Satzes von Standortbestimmungen (130), um eine Nutzerstandorthistorie (120) zu gene-
rieren; und
Identifizieren eines Satzes von besuchten Standorten (132) in der Nutzerstandorthistorie (120), dadurch
gekennzeichnet, dass der Prozessor weiter konfiguriert ist zum:

Sortieren des Satzes von besuchten Standorten (132) wenigstens nach einer Verweilzeit; und
Generieren eines Nutzerprofils basierend auf wenigstens dem sortierten Satz von besuchten Stand-
orten (132); und

das weiter dadurch gekennzeichnet ist, dass der Satz von Standortbestimmungen (130) in dynamisch angepass-
ten Intervallen als eine Funktion von inkrementellen Veränderungen des Nutzerstandortes erfasst wird.

10. Verfahren nach Anspruch 9, wobei der Prozessor in der Mobileinrichtung (102) angeordnet ist und die Mobileinrich-
tung (102) wenigstens eines von Folgendem aufweist: ein Mobilfunktelefon bzw. zellulares Telefon, eine GPS-
Einrichtung, eine netzwerkfähige PDA-Einrichtung (PDA = personal digital assistant) oder eine netzwerkfähige
Medienabspieleinrichtung.

11. Verfahren nach Anspruch 9, wobei:

das Sortieren des Satzes von besuchten Standorten (132) Identifizieren eines Heimatstandortes und/oder eines
Arbeitsstandortes basierend auf wenigstens zwei am meisten besuchten Standorten mit einer größten Verweil-
zeit über eine vorbestimmte Beobachtungsperiode aufweist; oder
das Generieren eines Nutzerprofils Vergleichen der Nutzerstandorthistorie mit einer Marktsegmentierungsda-
tenbank aufweist, um ein Nutzersegmentierungsprofil (124) zu generieren, wobei das Nutzersegmentierungs-
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profil (124) einen Nutzeraltersbereich und/oder eine Nutzermarketingeinstufung und/oder ein geschätztes Nutz-
ergeschlecht aufweist.

12. Verfahren nach Anspruch 1 oder Anspruch 9, das weiter Steuern einer Frequenz einer Standortbestimmungsver-
arbeitung zum Steuern einer Rate eines Leistungsverbrauchs durch die Mobileinrichtung (102) aufweist.

13. Eine Vorrichtung, die Mittel aufweist zum Durchführen eines Verfahrens gemäß einem der vorhergehenden An-
sprüche.

14. Ein Computerprogrammprodukt, das ein computerlesbares Medium aufweist, wobei das computerlesbare Medium
wenigstens einen Befehl aufweist, um einen Computer zu veranlassen, ein Verfahren nach einem der Ansprüche
1 bis 12 durchzuführen.

Revendications

1. Un procédé de génération d’un profil d’utilisateur en fonction de points d’emplacement, comprenant :

la réception (608) d’un ensemble de points d’emplacement (130) représentant un emplacement d’un dispositif
mobile (102),
la combinaison de l’ensemble de points d’emplacement (130) de façon à générer un historique d’emplacements
d’utilisateur (120), et
l’identification (616) d’un ensemble d’emplacements visités (132) dans l’historique d’emplacements d’utilisateur
(120),

caractérisé en ce que le procédé comprend en outre :

le tri de l’ensemble d’emplacements visités (132) par au moins un temps de séjour, et
la génération d’un profil d’utilisateur en fonction au moins de l’ensemble trié d’emplacements visités (132), et

caractérisé en outre en ce que l’ensemble de points d’emplacement (130) est généré à des intervalles ajustés
dynamiquement sous la forme d’une fonction de modifications incrémentales d’un emplacement d’utilisateur.

2. Le procédé selon la Revendication 1, où l’ensemble de points d’emplacement (130) comprend au moins un ensemble
parmi un ensemble de points d’emplacement de système de géolocalisation, un ensemble de points de système
de géolocalisation assisté, un ensemble de points de système Galiléo, ou un ensemble de points de triangulation
de tours ou un ensemble d’au moins des relevés de longitude et de latitude.

3. Le procédé selon la Revendication 1, où le dispositif mobile (102) comprend au moins un dispositif parmi un téléphone
cellulaire, un dispositif de système de géolocalisation (GPS), un dispositif d’assistant numérique personnel compa-
tible réseau ou un dispositif de lecteur multimédia compatible réseau.

4. Le procédé selon la Revendication 1, où l’identification (616) d’un ensemble d’emplacements visités (132) comprend
le calcul d’un temps de séjour en fonction d’une modification dans un emplacement d’utilisateur qui est inférieure
à un seuil pour l’identification d’un état stationnaire.

5. Le procédé selon la Revendication 1, où le tri de l’ensemble d’emplacements visités (132) comprend l’identification
d’au moins deux emplacements visités possédant un temps de séjour le plus long sur une période d’observation
prédéterminée.

6. Le procédé selon la Revendication 5, où l’identification d’au moins deux emplacements les plus visités comprend
l’identification d’au moins un emplacement parmi un emplacement de domicile ou un emplacement de travail.

7. Le procédé selon la Revendication 6, où l’identification d’au moins un emplacement parmi un emplacement de
domicile ou un emplacement de travail comprend la comparaison des au moins deux emplacements les plus visités
à une base de données géographiques.

8. Le procédé selon la Revendication 1, où :
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la génération d’un profil d’utilisateur comprend la comparaison de l’historique d’emplacements d’utilisateur (120)
à une base de données de segmentation de marché de façon à générer un profil de segmentation d’utilisateur
(124), ou
la génération d’un profil d’utilisateur comprend la comparaison de l’historique d’emplacements d’utilisateur (120)
à une base de données de segmentation de marché de façon à générer un profil de segmentation d’utilisateur,
et le profil de segmentation d’utilisateur (124) comprend au moins un élément parmi une tranche d’âge d’utili-
sateur, un classement marketing d’utilisateur ou un sexe d’utilisateur projeté, ou
la génération d’un profil d’utilisateur comprend la comparaison de l’historique d’emplacements d’utilisateur (120)
à une base de données de segmentation de marché de façon à générer un profil de segmentation d’utilisateur,
où le procédé comprend en outre la production en sortie du profil de segmentation d’utilisateur (124) vers au
moins une plate-forme parmi une plateforme de fourniture marketing ou une plateforme de fourniture multimédia,
ou
la génération d’un profil d’utilisateur comprend la comparaison de l’historique d’emplacements d’utilisateur (120)
à une base de données de segmentation de marché de façon à générer un profil de segmentation d’utilisateur,
où le procédé comprend en outre la production en sortie du profil de segmentation d’utilisateur (124) à au moins
une plateforme parmi une plateforme de fourniture marketing ou une plateforme de fourniture multimédia et la
transmission d’au moins un contenu parmi un contenu marketing ou un contenu multimédia au dispositif mobile
(102) en fonction du profil de segmentation d’utilisateur (124).

9. Un procédé de génération d’un profil d’utilisateur en fonction de points d’emplacement, comprenant :

la capture d’un ensemble de points d’emplacement (130) représentant un emplacement d’un dispositif mobile
(102), et
la communication de l’ensemble de points d’emplacement (130) à un processeur, le processeur étant configuré
de façon à :

recevoir l’ensemble de points d’emplacement (130) à partir du dispositif mobile (102),
combiner l’ensemble de points d’emplacement (130) de façon à générer un historique d’emplacements
d’utilisateur (120), et
identifier un ensemble d’emplacements visités (132) dans l’historique d’emplacements d’utilisateur (120),

caractérisé en ce que le processeur est configuré en outre de façon à :

trier l’ensemble d’emplacements visités (132) par au moins un temps de séjour, et
générer un profil d’utilisateur en fonction au moins de l’ensemble trié d’emplacements visités (132), et

caractérisé en outre en ce que l’ensemble de points d’emplacement (130) est capturé à des intervalles ajustés
dynamiquement sous la forme d’une fonction de modifications incrémentales dans un emplacement d’utilisateur.

10. Le procédé selon la Revendication 9, où le processeur se situe dans le dispositif mobile (102) et le dispositif mobile
(102) comprend au moins un dispositif parmi un téléphone cellulaire, un dispositif de système de géolocalisation
(GPS), un dispositif d’assistant numérique personnel compatible réseau ou un dispositif de lecteur multimédia
compatible réseau.

11. Le procédé selon la Revendication 9, où :

le tri de l’ensemble d’emplacements visités (132) comprend l’identification d’au moins un emplacement parmi
un emplacement de domicile ou un emplacement de travail en fonction d’au moins deux emplacements les plus
visités possédant un temps de séjour le plus long sur une période d’observation prédéterminée, ou
la génération d’un profil d’utilisateur comprend la comparaison de l’historique d’emplacements d’utilisateur à
une base de données de segmentation de marché de façon à générer un profil de segmentation d’utilisateur
(124), où le profil de segmentation d’utilisateur (124) comprend au moins un élément parmi une tranche d’âge
d’utilisateur, un classement marketing d’utilisateur ou un sexe d’utilisateur projeté.

12. Le procédé selon la Revendication 1 ou 9, comprenant en outre la commande d’une fréquence d’un traitement de
point d’emplacement de façon à réguler un taux de consommation électrique par le dispositif mobile (102).

13. Un appareil comprenant un moyen d’exécution d’un procédé selon l’une quelconque des Revendications précé-
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dentes.

14. Un produit de programme informatique comprenant un support lisible par ordinateur, le support lisible par ordinateur
contenant au moins une instruction destinée à amener un ordinateur à exécuter un procédé selon l’une quelconque
des Revendications 1 à 12.
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