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( 57 ) ABSTRACT 
A population activity mapping method may include detect 
ing a plurality of wireless mobile devices within a geo 
graphic region . Individual wireless mobile devices may 
include a processor , a user interface , a transmitter and a 
receiver . The detecting operation may be performed by use 
of a wireless access point , a GPS satellite , and / or a base 
station , and may be performed at at least two different points 
in time . Input data may be provided based upon the detecting 
operation . A distance and speed at which the mobile devices 
travel within the geographic region may be discerned depen 
dent upon the input data . The discerning operation is per 
formed by at least one processor of a computer network . A 
time and / or location at which salable output is to be made 
available and / or an amount of salable output to be made 
available may be determined dependent upon the discerning 
operation . 
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detect wireless mobile devices carried by people within a 
geographic region at at least two different points in time ( 402 ) 

provide input data based upon the detecting operation ( 404 ) 

discern a distance and speed at which the mobile 
devices travel within the geographic region ( 406 ) 

determine a time at which salable output is to be made 
available to the people , a location at which salable output 
is to be made available to the people , and / or an amount 
of salable output to be made available to the people ( 408 ) 

present a result of the determining 
operation on a user interface ( 410 ) 
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TELEMETRICS BASED LOCATION AND 
TRACKING 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

0001 ] The present application is a continuation applica 
tion under 35 U . S . C . § 120 of U . S . application Ser . No . 
14 / 199 , 329 , filed on Mar . 6 , 2014 , which is a divisional 
application under 35 U . S . C . $ 121 of and claims priority 
under 35 U . S . C . § 120 to U . S . application Ser . No . 12 / 540 , 
324 , filed on Aug . 12 , 2009 , issued as U . S . Pat . No . 
8 , 676 , 668 . The aforementioned U . S . patent applications , 
including any appendices or attachments thereof , are hereby 
incorporated by reference in their entireties . 

BACKGROUND 
[ 0002 ] Providing goods and / or services to a group of 
people at a particular time and place presents numerous 
logistical problems . A particular problem that arises is that 
some customers demand prompt service or otherwise a sales 
opportunity may be lost . A large number of businesses and 
other agencies provide goods and services that are valuable 
to consumers only when they can be provided at a proper 
time and place . Moreover , these goods and services may call 
for some advance planning immediately prior to providing 
the goods or services to such customers . This may be a 
particular problem when dealing with crowds , e . g . , when 
large numbers of potential customers demand prompt ser 
vice at a given time , and if no such service is provided , then 
opportunities to be a service provider may be lost . 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

tion , drawings , and claims are not meant to be limiting . 
Other embodiments may be utilized , and other changes may 
be made , without departing from the spirit or scope of the 
subject matter presented here . It will be readily understood 
that the aspects of the present disclosure , as generally 
described herein , and illustrated in the Figures , may be 
arranged , substituted , combined , and designed in a wide 
variety of different configurations , all of which are explicitly 
contemplated and make part of this disclosure . 
10011 ] This disclosure is drawn , inter alia , to methods and 
systems related to telemetrics - based location and / or tracking 
technology . An example embodiment may relate to deter 
mining the locations of wireless devices ( e . g . , cell phones ) , 
and this information may be used in conjunction with 
population density maps , population activity maps , and / or 
transaction likelihood maps , in order to match - up clients 
and / or vendors . 
[ 0012 ] This disclosure may include methods and systems 
for providing details of where crowds of people are located , 
how the crowds are changing , where they are moving to , 
when they are transitioning from one activity to another , 
and / or what activity they are transitioning to . Because the 
people in the crowd may want or need to purchase a 
provider ' s goods or services , it may be valuable to the 
provider to know such information about the crowd . 
[ 0013 ] There are many example applications of the present 
disclosure which may enable goods and services to be 
provided in a better and / or more responsive fashion by 
virtue of having determined and / or reported a crowd ' s 
location , pattern of movement , and / or activity level . In one 
example , a taxi service may be informed of when and how 
many passengers will be arriving , are arriving , and / or have 
arrived at an airport , bus station or train station so that the 
taxi service may dispatch an appropriate number of taxis at 
an appropriate time to the airport , bus station or train station . 
The taxi service may be informed of how many passengers 
are arriving , how many passengers are exiting the airport , 
bus station or train station as opposed to making connec 
tions , and / or which exits the passengers are using . In addi 
tion , the taxi service may be informed of when and how 
many passengers have arrived at baggage claim areas . The 
earlier and more accurately such crowd information can be 
predicted and / or provided , the greater the number of taxi 
fares that may be received with less time waiting on the part 
of the taxi drivers . 
[ 0014 ] In another example , outdoor food vendors may be 
informed of when exactly crowds begin to leave theaters or 
when office workers begin leaving for lunch . Being armed 
with such information , the food vendors may be better able 
to prepare and provide appropriate amounts of food at 
appropriate times . 
[ 0015 ] In another example , a police force may be informed 
of the distribution of people around a city and / or changes in 
activity levels in specific locations around a city . Based on 
this information , the police force may better position its 
patrol officers to locations around the city where the officers 
may be needed . 
[ 0016 ] In another example , a city government may be 
informed of the number of attendees at a city - sponsored 
event . Thus , the city government may gauge the level of the 
citizen ' s interest in the event . 
[ 0017 ] In yet another example , an ambulance service may 
be informed of the locations of people , and consequently 
their vehicles , on the roadways . The ambulance service may 

[ 0003 ] The foregoing and other features of the present 
disclosure will become more fully apparent from the fol 
lowing description and appended claims , taken in conjunc 
tion with the accompanying drawings . Understanding that 
these drawings depict only several embodiments in accor 
dance with the disclosure and , therefore , are not to be 
considered limiting of its scope , the disclosure will be 
described with additional specificity and detail through use 
of the accompanying drawings . 
[ 0004 ] In the drawings : 
[ 0005 ] FIG . 1 is a block diagram of an example arrange 
ment for determining and / or collecting the location of a 
mobile device ; 
[ 0006 ] FIG . 2 is a block diagram of an example telemet 
rics - based location and / or tracking arrangement ; 
[ 0007 ] FIG . 3 is a block diagram illustrating an example 
computing device that may be arranged for telemetrics 
based location and / or tracking ; 
[ 0008 ] FIG . 4 is a flow chart showing the operation of an 
example population activity mapping method ; and 
[ 0009 ] FIG . 5 is a diagram of a map , all arranged in 
accordance with at least some embodiments of the present 
disclosure . 

DETAILED DESCRIPTION 
[ 0010 ] In the following detailed description , reference is 
made to the accompanying drawings , which form a part 
hereof . In the drawings , similar symbols typically identify 
similar components , unless context dictates otherwise . The 
illustrative embodiments described in the detailed descrip - 
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use this information to create a traffic congestion model in 
order to determine the best , most uncongested , and / or quick 
est route for an ambulance to take to the location of an 
emergency , and / or from the location of the emergency to a 
hospital . 
[ 0018 ] . The present disclosure contemplates that a modern 
population of consumers may include a substantial and 
relatively predictable percentage of people who possess a 
mobile phone or other wireless device that may be in contact 
with a network , such as a wide area network . The disclosure 
may provide techniques that may be used to determine 
and / or report the locations of each of these terminal devices . 
These techniques may include GPS - based location determi 
nation techniques and / or Wi - Fi - based or cell - tower - based 
location determination techniques , which may involve tri 
angulation . 
100191 Once the individual location data is gathered , 
aggregation algorithms may be used to create a model of the 
distribution of the locations of the mobile device users . 
Population estimation models may be used to determine or 
estimate size and location of crowds based on this aggre 
gated information . Demographic information about each of 
the users may be collected , and this demographic informa 
tion may be used to derive or estimate characteristics of the 
crowds , such as the number of men or women in a certain 
age group . 
10020 ] The changing locations of the mobile device users 
may continue to be monitored , and the motion of individual 
terminals may be aggregated to estimate the movement of a 
crowd or to estimate changes in activity levels . Alterna 
tively , the flow of terminals from one geographic cell or area 
to another may be used to estimate motion or activity . 
[ 0021 ] Instead of tracking the changing locations of indi 
vidual terminals , changes in the terminal locations as a 
group , regardless of their individual identities or individual 
motions , may be monitored . Thus , " snapshots ” of the group 
locations may be taken at periodic time intervals without 
regard to the identities of the individual terminals . 
[ 0022 ] Regardless of whether the aggregated information 
relates to individual terminals or only to a group of the 
terminals as a whole , the aggregated information may be 
provided to providers of goods and / or services . The aggre 
gated information may be provided directly to providers of 
goods and / or services in an unfiltered state . Alternatively , 
there may be applied an analysis protocol that may deter 
mine which information is of interest to which provider . 
Thus , each provider may receive only the filtered informa 
tion in which he is interested or is willing to purchase . The 
providers of goods and / or services may then use the filtered 
or unfiltered information to decide the location , timing 
and / or quantity of goods and services to provide . 
[ 0023 ] FIG . 1 is a block diagram of an example arrange 
ment 100 for determining and / or collecting the location of a 
mobile device , which is arranged in accordance with at least 
some embodiments of the present disclosure . The example 
arrangement 100 includes a mobile device 112 , which a user 
may carry with him or on his person . Mobile device 1121 
may be a cell phone and / or another form of wireless device 
which may include a radio receiver , radio transmitter , pro 
cessor and / or user interface . Mobile device 112 may 
include a built - in GPS receiver and may be in communica 
tion with satellites 1141 , 1142 , 1142 and 1144 . Mobile device 
may determine its global geographic coordinates via com - 
munication with the satellites in conjunction with trilatera 

tion and / or other techniques . Mobile device 112 , may then 
wirelessly communicate its location to a central office 116 or 
other centralized depository of mobile device location infor 
mation . Central office 116 may be communicatively coupled 
to a memory device 120 which may store mobile device 
locations . 
10024 ] . In another embodiment in which the mobile device 
is not GPS - equipped , the mobile device may communicate 
with cell phone towers to determine its approximate global 
location and transmit the location to the central office . It is 
also possible for one or more of the cell phone towers or the 
wireless service provider company to determine the location 
of the mobile device and transmit the location to the central 
office . For example , the iPhone 3G from Apple Computer 
can determine its approximate location using either GPS or 
a combination of proximate wireless access points . 
[ 0025 ] FIG . 2 is a block diagram of an example telemet 
rics - based location and / or tracking arrangement 200 includ 
ing mobile device 112 , and central office 116 , which were 
described above with regard to FIG . 1 , as well as other 
mobile devices 1122 , 1123 , . . . , 112 , ( where n is any 
number ) , a goods and / or services provider 118 , and a 
memory device 120 storing demographic and historical 
information . Each of the n number of mobile devices 1127 , 
1122 , 1123 , . . . , 112 , may determine its location via 
communication with GPS satellites and / or cell phone tow 
ers , and then wirelessly transmit its identity and its location 
to central office 116 . 
[ 0026 ] Central office 116 may store the received mobile 
device locations in memory device 120 . In one embodiment 
memory device 120 may store mobile device locations on a 
first in first out basis such that only the most recent locations 
are stored . In another embodiment , historical location data 
that is over a few hours old may be compressed to store only 
representative location data and / or sampled location data . 
For example , memory device 120 may store one to three 
locations that each mobile device spent the most time at 
during each day in the past . 
[ 0027 ] Central office 116 may also store demographic 
information related to each of the people who carry mobile 
devices 112 . Central office 116 may receive such demo 
graphic information from mobile device carrier companies 
that bill the people who carry mobile devices 112 for their 
use of the wireless network . Alternatively , or in addition , 
central office 116 may receive such demographic informa 
tion directly from the owners of mobile devices 112 and / or 
from third parties . 
[ 0028 ] Central office 116 may be communicatively 
coupled to a data aggregation module 117 . Central office 116 
may store and run aggregation algorithms on the new 
location data from mobile devices 112 and / or on the demo 
graphic and historical data from memory device 120 . The 
output of the aggregation algorithms may include a model of 
the distribution of the locations of mobile devices 112 . This 
model may be used by central office 116 to estimate the size 
and / or location of crowds including the users of mobile 
devices 112 . The demographic information retrieved from 
memory device 120 may be used to derive and / or estimate 
characteristics of the crowds represented by mobile devices 
112 , such as the number of men or women broken down by 
age groups , monetary income levels , and / or where the 
people live ( which may be used as a proxy for where they 
are going ) . 
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[ 0029 ] Central office 116 may transmit the crowd infor 
mation , which may include the crowd ' s demographics , 
number of people , locations , and / or patterns of movement , 
to goods and / or services provider 118 . Provider 118 may 
then estimate the demands of the crowd for the provider ' s 
goods and / or services , including quantities and / or times , 
based at least in part on the received crowd information . 
Hence , provider 118 may prepare to supply a level or 
number of goods and / or services that corresponds to , or is 
appropriate for , the anticipated demands of the crowd . 
( 0030 ] Many central offices may be provided , and indi 
vidual central offices 116 may be associated with certain 
respective geographic areas . In one embodiment , each geo 
graphic area may measure about a square mile , which may 
correspond to an area that the crowd is expected , during the 
next one to two hours , to traverse on foot , and / or to purchase 
goods and / or services within . Central office 116 may filter 
the crowd information on a geographic basis , and thus use , 
or transmit to provider 118 , only the crowd information that 
is of interest to provider 118 . For example , central office 116 
may transmit to provider 118 information only about mobile 
devices 112 that are within a half - mile radius of provider 
118 . 
[ 0031 ] In one embodiment , central office 116 may be in 
communication with only mobile devices 112 that are within 
the geographic area with which central office 116 is associ 
ated . In another embodiment , mobile devices 112 may be in 
communication with their corresponding wireless service 
carriers , and the carriers may determine the locations of 
mobile devices 112 . Each of the wireless service carriers 
may then send to each central office 116 only information 
about mobile devices 112 that are within the geographic area 
with which that particular central office 116 is associated . 
[ 0032 ] In another embodiment , central office 116 may 
include a wireless access point in a retail store , library , 
and / or other public place . Mobile devices 112 may connect 
with the wireless access point only within a range of about 
one hundred meters , and thus the locations of the individual 
mobile devices 112 may not need to be specified with any 
greater precision . However , in this embodiment , central 
office 116 may still receive demographic information from a 
wireless carrier or other source about the mobile devices that 
are in communication with the wireless access point . 

device locations to geographic regions . For example , each 
central office 116 may be associated with one or more 
respective geographic regions , such as an area in which 
potential common customers and / or clients of retailers 
within the geographic region may be congregated . However , 
it is to be understood that one central computer system may 
be arranged to create the maps and the associated data 
structures for many or all of the regions . Such a central 
computer system may be communicatively coupled to each 
of a plurality of central office ' s 116 . In one embodiment , the 
geographic region may be a set rectangular area within a 
city , such as a one mile by one mile square . In other 
embodiments , the geographic region may be defined at least 
in part by barriers to travel ( e . g . , foot travel ) , such as a river , 
highway , lake , private property , fence , and / or difficult ter 
rain , for example . Thus , central office 116 may determine in 
which of the geographic regions that each mobile device 112 
is disposed . 
[ 0036 ] Yet another operation of the static population den 
sity map process may involve estimating the population of 
interest for individual regions . For example , not all people , 
and not all people carrying a mobile device 112 , may 
realistically qualify as a potential client and / or customer for 
every product and / or service . The pool of people in the 
region may be filtered based upon the time - of - day , day of the 
week , calendar date , historical information , and / or demo 
graphic information to identify people who have above a 
threshold level of likelihood of purchasing the particular 
goods and / or services of a provider 118 . In one embodiment , 
the population of interest may be estimated by accessing 
stored demographic and / and historical information about 
each detected client . For example , central office 116 may 
retrieve demographic and / and historical information about 
mobile devices 112 from memory device 120 . The historical 
information may include a number of times , and / or a fre 
quency with which , a particular mobile device 112 has 
visited provider 118 . 
[ 0037 ] Estimating the population of interest may also 
involve filtering and / or weighting detected potential clients 
according to search criteria . For example , the detected 
population of mobile device 112 users may be broken down 
by the sex , age , income level , and / or place of residence of 
the users . Estimating the population of interest may further 
involve applying an estimation function to predict the actual 
potential customer base . This function may depend on : 
detected client locations ; client demographic and historical 
information ; source of client location data ; and / or the day of 
week and time - of - day . For example , a formula or lookup 
table may be used to estimate an expected level of sales for 
individuals detected within the region . Variables in the 
formula / lookup table may include the current location of the 
person , his demographic and / or historical location informa 
tion , how reliable the source of the client location data is , 
and / or the day of the week , time - of - day , and / or season of the 
year . The formula / lookup table may be based on and / or 
derived from historical sales data , which data may relate to 
any of the variables and / or parameters used in the formula . 
[ 0038 ] In one example , a taxi company may have derived 
a formula based on historical data for the likelihood that an 
individual at an airport will hail a cab . According to the 
formula , the likelihood may be estimated as the sum total of 
four parameters that depend on the above - described vari 
ables . For instance , the first parameter may be 0 . 02 if the 
person is at a gate area of the airport , and 0 . 07 if the person 

Static Population Density Map 
[ 0033 ] In one embodiment contemplated by the present 
disclosure , a static population density map may be provided . 
A first operation of this process may include determining the 
locations of individual accessible phones and / or data termi 
nal customers . For example , mobile devices 112 within the 
geographic area of a central office 116 , and / or the wireless 
carriers of such mobile devices , may report the exact loca 
tions of the mobile devices within the geographic area to 
central office 116 . 
[ 0034 ] As alluded to above , determining the location of 
each accessible phone and / or data terminal customer may 
possibly involve aggregating data from multiple sources . 
For example , data from the wireless service carriers , cell 
phone towers , third parties connected to the wireless service 
carriers or cell phone towers , and / or from the mobile devices 
themselves may be collected and integrated together by 
central office 116 . 
[ 0035 ] Another operation of the static population density 
map process may involve assigning the detected mobile 
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is at a baggage claim area . The second parameter may be 
0 . 03 if the person lives in the state , and 0 . 08 if he does not 
The third parameter may be 0 . 06 if the user location data was 
received from a wireless service provider , and 0 . 03 if 
received from a less reliable third party . The fourth param 
eter may be 0 . 05 on a weekday , and 0 . 03 on a weekend . 
Thus , for a person currently at the gate area ( 0 . 02 ) , who lives 
in the state ( 0 . 03 ) , whose information was received from a 
third party ( 0 . 03 ) , and for a weekday ( 0 . 05 ) , the formula may 
indicate a probability of 0 . 13 , or 13 percent , that the person 
will attempt to hail a cab . By summing the estimated 
probabilities for individuals determined to be in the region 
( e . g . , airport ) , the taxi company may estimate the number of 
taxi cabs that may be needed at the airport . Thus , for 
example , if 1 , 000 people are determined to be at the airport , 
and individuals have , on average , a 13 % likelihood of 
hailing a cab , then it may be estimated that 130 taxi cabs 
may be needed at the airport during some period of time . A 
message related to the estimated sales level may be trans 
mitted to a user interface associated with the taxi company , 
such as a printer , display monitor , wireless mobile device , 
and / or email account , for example . 
[ 0039 ] A further operation of the static population density 
map process may involve providing goods or services by 
determining the appropriate location for each service pro 
vider based on the predicted customer base and / or deter 
mining the appropriate quantity of service providers , service 
activity , and / or goods to be provided at individual locations 
of interest based at least in part on the predicted customer 
base proximate to that location . Still using the taxi company 
as an example , if a city has two airports needing taxi service , 
the demand at both airports may be considered when dis 
patching taxi cabs to one airport or the other . For example , 
if 120 taxis are needed at airport A and 80 taxis are needed 
at airport B , but the company has only 150 taxis , then the 
company may dispatch 90 of the taxis ( 60 % ) to airport A and 
60 ( 40 % ) of the taxis to airport B . Continuing this example , 
if fares at airport A are historically higher than fares at 
airport B , and / or have a higher profit margin , then the 
company may dispatch 120 taxis to airport A and the 30 
remaining taxis to airport B . If profitability warrants , the taxi 
company may even dispatch more than 120 taxis to airport 
A to increase the probability that no available fares are 
missed at airport A in the event that the estimate of 120 
needed taxis turns out to be low . 

0042 ] Another operation of the population activity map 
process may involve comparing the location of individual 
accessible phone and / or data terminal customers to prior 
locations . For example , the current location of a mobile 
device 112 may be compared to an immediately previous 
location of that same mobile device 112 . 
[ 0043 ] Yet another operation of the population activity 
map process may involve using the displacement of indi 
vidual customers and / or the time between measurements to 
determine an activity level for individual customers . For 
example , the current location of individual mobile devices 
112 may be compared to their immediately previous loca 
tions to determine trends in where people are going . The 
time between measurements , coupled with the location 
displacement of the people , may indicate the speed and / or 
direction in which the people are moving , and hence the time 
at which they may be able to reach provider 118 . The speed 
at which people move may also be used as an indication of 
their level of conviction in moving in their current direction . 
For instance , the faster people move , the more likely it may 
be that they will continue moving in same direction in which 
they are currently moving . 
[ 0044 ] Still another operation of the population activity 
map process may involve assigning the activity levels to 
regions . For example , individual central offices 116 may be 
associated with respective geographic regions , such as an 
area in which potential common customers and / or clients of 
retailers within the geographic region may be congregated . 
In one embodiment , the geographic region may be a prede 
termined rectangular area within a city , such as a one mile 
by one mile square . In other embodiments , the geographic 
region may be defined at least in part by barriers to travel 
( e . g . , foot travel ) , such as a river , highway , lake , private 
property , fence , and / or difficult terrain , for example . Thus , 
central office 116 may determine in which of the geographic 
regions that individual moving mobile devices 112 are 
disposed . In one embodiment , only those mobile devices 112 
moving at at least a minimum threshold speed and / or within 
a range of directions may be assigned to geographic regions . 
[ 0045 ] A further operation of the population activity map 
process may involve estimating the activity level of a 
population of interest for each region . For people who 
realistically qualify as a potential client and / or customer for 
a particular provider 118 , their direction , frequency , speed 
and / or degree of movement may be determined at least 
partially by comparing current locations to previous loca 
tions at certain times in the past . The previous locations may 
include the immediately preceding location and / or locations 
that were determined further back in time . In one embodi 
ment , the activity level of a population of interest may be 
estimated by accessing stored demographic and / or historical 
information about individual detected clients . For example , 
central office 116 may retrieve demographic and / or histori 
cal information about mobile devices 112 from memory 
device 120 . The historical information may include previous 
locations of individual mobile devices 112 . 
[ 0046 ] Estimating the activity level of a population of 
interest may also involve filtering and / or weighting detected 
potential clients according to search criteria . For example , 
the detected population of mobile device 112 users may be 
broken down by the sex , age , income level , and / or place of 
residence of the users . Estimating the activity level of a 
population of interest may further involve applying an 
estimation function to predict the actual potential customer 

Population Activity Map I 
[ 0040 ] In one embodiment contemplated by the present 
disclosure , a population activity map may be provided . A 
first operation of this process may include determining the 
location of individual accessible phone and / or data terminal 
customers . For example , mobile devices 112 within the 
geographic area of a central office 116 , and / or the wireless 
carriers of such mobile devices , may report the exact loca 
tions of the mobile devices within the geographic area to 
central office 116 . 
[ 0041 ] As alluded to above , determining the location of 
individual accessible phone and / or data terminal customer 
may possibly involve aggregating data from multiple 
sources . For example , data from the wireless service carri 
ers , cell phone towers , third parties connected to the wireless 
service carriers or cell phone towers , and / or from the mobile 
devices themselves may be collected and / or integrated 
together by central office 116 . 
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a 0 . 37 % likelihood of ordering a slice of pizza , then it may 
be estimated that 37 slices of pizza will be needed in the next 
ten minutes . 
[ 0048 ] A further operation of the population activity map 
process may involve providing goods and / or services by : 
determining the appropriate time to provide the goods and 
services based on activity level and / or changes in activity 
level ; determining the appropriate location for individual 
service providers based at least partially on the predicted 
customer base ; and / or determining the appropriate quantity 
of service providers , service activity , and / or goods to be 
provided at individual locations of interest based at least in 
part on the predicted customer base proximate to that 
location . Using the example of a taxi company operating in 
the region of the above - described pizza restaurant , the 
company may decide to send additional taxis to the region 
within five minutes if it is determined that there is an 
increasing level of movement from a restaurant district 
within the region towards a theater district within the region . 
In addition , the taxi company may decide to send the 
additional taxis specifically to an area between the restaurant 
district and the theater based at least in part on a predicted 
need in that area . Further , the taxi company may decide on 
a number of taxis to dispatch to the region based at least 
partially on a number of people currently in the region who 
meet demographic qualifications , e . g . , income level . 

base . This function may depend on : detected client loca - 
tions ; client demographic and historical information , the 
source of client location data , the day of week and time - of 
day , the activity level of each client , the aggregate activity 
level within each region , and / or the change in activity level 
over time . For example , a formula and / or lookup table may 
be used to estimate respective expected levels of sales for 
individuals detected within the region . Variables in the 
formula / lookup table may include the current location of the 
person , his demographic and / or historical location informa 
tion , how reliable the source of the client location data is , the 
day of the week , time - of - day , and / or season of the year , the 
person ' s level of movement , the average and / or composite 
activity level of the potential clients within a region , and / or 
a change in a level of activity of individuals and / or groups 
of people over time . The formula / lookup table may be at 
least partially based on and / or derived from historical sales 
data , which data may relate to any of the variables and / or 
parameters used in the formula . 
[ 0047 ] In one example , a restaurant selling pizza by the 
slice may have derived a formula based on historical data for 
the likelihood that an individual within a half - mile radius of 
the restaurant will purchase a slice of pizza within the 
restaurant within the next ten minutes . According to the 
formula , the likelihood may be estimated as the sum total of 
seven parameters that depend on the above - described vari 
ables . For instance , the first parameter may be 0 . 0002 if the 
person is in a shopping mall a few blocks away , 0 . 0011 if the 
person is in a movie theater one block away , and / or 0 . 0006 
if the person is in an area between the mall and the theater . 
The second parameter may be 0 . 0003 if the person lives in 
a county , and 0 . 0008 if he does not . The third parameter may 
be 0 . 0006 if the user location data was received from a 
wireless service provider or cell phone tower , and 0 . 0003 if 
received from a less reliable third party . The fourth param 
eter may be 0 . 0007 during a one hour lunch time or a one 
hour dinner time , and 0 . 0003 at all other times . The fifth 
parameter may be 0 . 0008 if the person is walking at a pace 
of at least three miles an hour and is getting closer to the 
restaurant , and 0 . 0001 if he does not meet these qualifica 
tions . The sixth parameter may be 0 . 0007 if the crowd of 
potential customers , on average , is closer to the restaurant 
than it was ten seconds ago , and 0 . 0005 if it is not . The 
seventh parameter may be 0 . 0009 if an individual , or the 
crowd of potential customers , on average , is moving faster 
than it was thirty seconds ago , and 0 . 0004 is he / they is / are 
not . Thus , assuming that it is determined that a person is in 
the theater ( 0 . 0011 ) , he lives in the county ( 0 . 0003 ) , his 
information was received from a wireless service provider 
( 0 . 0006 ) , it is currently during the lunch hour ( 0 . 0007 ) , the 
person is not getting closer to the restaurant ( 0 . 0001 ) , the 
crowd is closer than they were ten seconds ago ( 0 . 0007 ) , and 
the person is moving faster than he was thirty seconds ago 
( 0 . 0009 ) , then the formula may indicate a probability of 
0 . 0044 , or 0 . 44 percent , that the person will visit the 
restaurant for a slice of pizza within the next ten minutes . By 
summing the estimated probabilities for each person deter 
mined to be in the region ( e . g . , within a half - mile of the 
restaurant ) , the restaurant may estimate the number of pizza 
slices that will be needed within the next ten minutes . Thus , 
for example , if 10 , 000 people are determined to be within a 
half - mile of the restaurant , and each person has , on average , 

Population Activity Map II 
[ 0049 ] In one embodiment contemplated by the present 
disclosure , a population activity map may be provided , but 
in a process that may be different in some respects from the 
Population Activity Map I process described above . A first 
operation of this process may include determining the num 
ber of phones and / or wireless data terminals in contact with 
a single cell and / or access point for individual such cells 
and / or access points in a mapped area . For example , indi 
vidual wireless access points and / or base stations in a 
geographic region may determine and / or continuously 
update the number of mobile devices that the access point is 
in communication with at any time . 
0050 ] As alluded to above , determining the number of 
phones and / or wireless terminals in a mapped area may 
possibly involve aggregating data from multiple sources . 
For example , data from individual wireless access points 
and / or base stations within the mapped area may be gathered 
by a central office 116 . 
[ 0051 ] . Another operation of the population activity map 
process may involve creating a client flow map that repre 
sents the identity , speed , and direction of client flow from 
one base station region to another . Creating the client flow 
map may involve using : the change in the number of client 
terminals in contact with individual base station , informa 
tion about clients that move from contact with one base 
station to another , information about clients that add contact 
to a new base station , and information about clients that lose 
contact with one of a plurality of base stations . For example , 
the client flow map may be a mathematical representation of 
movements of groups of individuals , and / or their demo 
graphics , between regions within a mapped area . 
[ 0052 ] Yet another operation of the population activity 
map process may involve using the flow information of 
individual customers and / or the time between measurements 
to determine an activity level for an individual customer . For 
example , the current locations of individual mobile devices 



US 2018 / 0121941 A1 May 3 , 2018 

112 may be compared to their immediately previous loca 
tions to determine trends in where people are going . The 
time between measurements , coupled with the location 
displacement of the people , may indicate the speed and / or 
direction in which the people are moving , and hence the time 
at which they may be able to reach provider 118 . The speed 
at which people move may also be used as an indication of 
their level of conviction in moving in their current direction . 
For instance , the faster people move , the more likely it may 
be that they will continue moving in same direction in which 
they are currently moving . 
[ 0053 ] Other operations of the Population Activity Map II 
process may involve assigning activity levels to regions , 
estimating the activity level of a population of interest for 
each region and / or providing goods and / or services . These 
three operations may be substantially similar to the corre 
sponding operations described above with respect to the 
Population Activity Map I process , and thus are not 
described in detail here in order to avoid needless repetition . 

direction in which the group of people are moving , and 
hence the time at which they may be able to reach provider 
118 , on average . 
[ 0058 ] A further operation of the population activity map 
process may involve providing goods and / or services by : 
determining the appropriate time to provide the goods and / or 
services based at least in part on activity level and / or 
changes in activity level ; determining the appropriate loca 
tion for individual service providers based at least partially 
on the activity level ; and / or determining the appropriate 
quantity of service providers , service activity , and / or goods 
to be provided at individual locations of interest based at 
least in part on the activity level proximate to that location . 
Again using the example of a taxi company operating in the 
region of the above - described pizza restaurant , the company 
may decide to send additional taxis to the region within five 
minutes if it is determined that there is an increasing level of 
movement from a restaurant district within the region 
towards a theater district within the region . In addition , the 
taxi company may decide to send the additional taxis 
specifically to an area between the restaurant district and the 
theater based on a predicted need in that area . Further , the 
taxi company may decide on a number of taxis to dispatch 
to the region based on a number of people currently in the 
region . 

Population Activity Map III 
[ 0054 ] In another embodiment contemplated by the pres 
ent disclosure , a population activity map may be provided , 
but in a process that may be different in some respects from 
the Population Activity Map I and II processes described 
above . A first operation of this process may include deter 
mining the number of phones and / or wireless data terminals 
in contact with a single cell and / or access point for indi 
vidual such cells and / or access points in a mapped area . For 
example , individual wireless access points and / or base sta 
tions in a geographic region may determine and / or continu 
ously update the number of mobile devices that the access 
point is in communication with at any time . 
[ 0055 ] As alluded to above , determining the number of 
phones and / or wireless terminals in a mapped area may 
possibly involve aggregating data from multiple sources . 
For example , data from individual wireless access points 
and / or base stations within the mapped area may be gathered 
by a central office 116 . 
[ 0056 ] Another operation of the population activity map 
process may involve creating a client flow map that repre 
sents the quantity of customers , average speed , and / or 
direction of client flow from one base station region to 
another . Creating the client flow map may involve using : the 
change in the number of client terminals in contact with 
individual base stations , information about clients that move 
from contact with one base station to another , information 
about clients that add contact to a new base station , and / or 
information about clients that lose contact with one of a 
plurality of base stations . For example , the client flow map 
may be a mathematical representation of movements of 
groups of individuals , including their average speed and / or 
direction of movement , between regions within a mapped 
area . 
[ 0057 ] Yet another operation of the population activity 
map process may involve using the flow information within 
each region to determine an activity level for that region . For 
example , the average location , and / or center of gravity , of 
the group of mobile devices 112 may be compared to a 
previous ( such as its immediately previous ) average location 
to determine trends in where people are going . The time 
between measurements , coupled with the location displace 
ment of the group of people , may indicate the speed and / or 

Transaction Likelihood Map 
[ 0059 ] In another embodiment contemplated by the pres 
ent disclosure , a transaction likelihood map may be pro 
vided . A first operation of this process may include deter 
mining the location of individual accessible phone and / or 
data terminal customers . For example , mobile devices 112 
within the geographic area of a central office 116 , and / or the 
wireless carriers of such mobile devices , may report the 
exact locations of the mobile devices within the geographic 
area to central office 116 . 
[ 0060 ] As alluded to above , determining the location of 
individual accessible phone or data terminal customers may 
possibly involve aggregating data from multiple sources . 
For example , data from the wireless service carriers , cell 
phone towers , third parties connected to the wireless service 
carriers or cell phone towers , and / or from the mobile devices 
themselves may be collected and / or integrated together by 
central office 116 . 
[ 0061 ] Another operation of the transaction likelihood 
map process may involve comparing the location of indi 
vidual accessible phone and / or data terminal customers to 
prior locations . For example , the current location of a mobile 
device 112 may be compared to an immediately previous 
location of that same mobile device 112 . 
10062 ] Yet another operation of the transaction likelihood 
map process may involve using the displacement of indi 
vidual customers and / or the time between measurements to 
determine an activity level for individual customers . For 
example , the current location of individual mobile devices 
112 may be compared to their previous ( such as immediately 
previous ) locations to determine trends in where people are 
going . The time between measurements , coupled with the 
location displacement of the people , may indicate the speed 
and / or direction in which the people are moving , and hence 
the time at which they may be able to reach provider 118 . 
The speed at which people move may also be used as an 
indication of their level of conviction in moving in their 
current direction . For instance , the faster people move , the 
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more likely it may be that they will continue moving in same 
direction in which they are currently moving . 
[ 0063 ] Still another operation of the transaction likelihood 
map process may involve using the activity level of indi 
vidual customers and / or the direction of motion to predict a 
time and / or place of a likely transaction with individual 
customers . For example , the speed and / or direction in which 
a particular mobile device 112 is currently moving may be 
extrapolated to determine a time at which mobile device 112 
will be closest to provider 118 , and that time may be deemed 
the most likely time at which the owner of mobile device 112 
will make a purchase from provider 118 . If provider 118 is 
also mobile , then the prediction may take into account future 
movements by provider 118 intended to cause the paths of 
mobile device 112 and provider 118 to intersect in space and 
time such that mobile device 112 and provider 118 may 
engage each other . 
[ 0064 ] A further operation of the transaction likelihood 
map process may involve assigning the likely transactions to 
regions and time periods . For example , individual central 
offices 116 may be associated with respective geographic 
regions , such as an area in which potential common cus 
tomers and / or clients of retailers within the geographic 
region may be congregated . In one embodiment , the geo 
graphic region may be a predetermined rectangular area 
within a city , such as a one mile by one mile square . In other 
embodiments , the geographic region may be defined at least 
in part by barriers to travel ( e . g . , foot travel ) , such as a river , 
highway , lake , private property , fence , and / or difficult ter 
rain , for example . Thus , central office 116 may determine in 
which of the geographic regions that individual moving 
mobile devices 112 will be disposed during a time period in 
which mobile devices 112 are most likely to make a trans 
action with provider 118 . In one embodiment , only those 
mobile devices 112 having at at least a minimum threshold 
likelihood of making a purchase from provider 118 may be 
assigned to geographic regions and time periods . 
[ 0065 ] A further operation of the transaction likelihood 
map process may involve estimating the transaction likeli 
hood of a population of interest for each region and time 
period . In one embodiment , the activity level of a population 
of interest may be estimated by accessing stored demo 
graphic and historical information about each detected cli 
ent . For example , central office 116 may retrieve demo 
graphic and / or historical information about mobile devices 
112 from memory device 120 . The historical information 
may include previous locations of individual mobile devices 
112 . 
[ 0066 ] Estimating the transaction likelihood of a popula 
tion of interest may also involve filtering and / or weighting 
detected potential clients according to search criteria . For 
example , the detected population of mobile device 112 users 
may be broken down by the sex , age , income level , and / or 
place of residence of the users . Estimating the transaction 
likelihood of a population of interest may further involve 
applying an estimation function to predict the probability of 
a transaction for individual regions and time periods . This 
function may depend on : detected client locations during the 
time period , historical transaction rates for individual 
regions in individual time periods , client demographic and / 
or historical information , source of client location data , the 
day of week and / or time - of - day , the activity level of indi 
vidual clients , the aggregate activity level within each 
region , and / or the change in activity level over time . For 

example , a formula and / or lookup table may be used to 
estimate an expected level of sales during a given time 
period for individuals detected within the region . Variables 
in the formula / lookup table may include the current location 
of the person , the historical sales made in the region during 
analogous past time periods , the person ' s demographic and 
historical location information , how reliable the source of 
the client location data is , the day of the week , time - of - day , 
and / or season of the year , the person ' s level of movement , 
the average or composite activity level of the potential 
clients within a region , and / or a change in a level of activity 
of individuals and / or groups of people over time . The 
formula / lookup table may be based at least in part on or 
derived from historical sales data , which data may relate to 
any of the variables or parameters used in the formula . 
[ 0067 ] Again using the example of a restaurant selling 
pizza by the slice , the restaurant may have derived a formula 
based on historical data for the likelihood that an individual 
within a half - mile radius of the restaurant will purchase a 
slice of pizza within the restaurant within the next ten 
minutes . According to the formula , the likelihood may be 
estimated as the sum total of the seven parameters discussed 
above with regard to the Population Activity Map process 
with the addition of an eighth parameter in the form of 
historical transaction rates for individual regions in indi 
vidual time periods . For instance , the restaurant may retrieve 
from its own records that 43 slices of pizza were sold in the 
same second Saturday in May in the same 12 : 10 pm to 12 : 20 
pm time period . The restaurant ' s previous estimate of 37 
slices to be sold may be biased toward the historical trans 
action rate with a weighting factor to be selected by the 
restaurant . For instance , if the restaurant were to assign the 
historical transaction rate with a weighting factor of 0 . 5 , 
then the estimate of 37 slices may be moved half - way 
toward the historical rate of 43 slices to arrive at a final 
estimate of 40 slices to be sold in the ten minute period . 
10068 ] further operation of the transaction likelihood 
map process may involve providing goods and / or services 
by : determining the appropriate time to provide the goods 
and / or services based on transaction likelihood , determining 
the appropriate location for individual service providers 
based on the transaction likelihood , and / or determining the 
appropriate quantity of service providers , service activity , 
and / or goods to be provided at individual locations of 
interest based on the transaction likelihood proximate to 
those locations . Using the example of a taxi company 
operating in the region of the above - described pizza restau 
rant , the company may decide to send additional taxis to the 
region within five minutes if it is determined that there is an 
increasing likelihood of transaction within the region . In 
addition , the taxi company may decide to send the additional 
taxis specifically to an area between the restaurant district 
and the theater based on a transaction likelihood in that 
particular area . Further , the taxi company may decide on a 
number of taxis to dispatch to the region based on transac 
tion likelihood in the region . 
[ 0069 ] With reference to FIG . 3 , depicted is a block 
diagram illustrating an example computing device 300 that 
is arranged for telemetrics based location and / or tracking 
implementations in accordance with at least some embodi 

m ents of the present disclosure . In a very basic configuration 
301 , computing device 300 typically includes one or more 
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processors 310 and system memory 320 . A memory bus 330 
may be used for communicating between the processor 310 
and the system memory 320 . 
[ 0070 ] Depending on the desired configuration , processor 
310 may be of any type including but not limited to a 
microprocessor ( uP ) , a microcontroller ( UC ) , a digital signal 
processor ( DSP ) , or any combination thereof . Processor 310 
may include one more levels of caching , such as a level one 
cache 311 and a level two cache 312 , a processor core 313 , 
and registers 314 . The processor core 313 may include an 
arithmetic logic unit ( ALU ) , a floating point unit ( FPU ) , a 
digital signal processing core ( DSP Core ) , or any combina 
tion thereof . A memory controller 315 may also be used with 
the processor 310 , or in some implementations the memory 
controller 315 may be an internal part of the processor 310 . 
[ 0071 ] Depending on the desired configuration , the system 
memory 320 may be of any type including but not limited to 
volatile memory ( such as RAM ) , non - volatile memory ( such 
as ROM , flash memory , etc . ) or any combination thereof . 
System memory 320 may include an operating system 321 , 
one or more applications 322 , and program data 324 . Appli 
cation 322 may include a mobile device telemetrics data 
aggregation algorithm 323 that is implemented to add 
together and integrate the identities , demographic informa 
tion and / or historical information related to the mobile 
devices within the geographic region . Program Data 324 
may include historical mobile device telemetrics data 325 . 
In some embodiments , application 322 may be arranged to 
operate with program data 324 on an operating system 321 
to effectuate the aggregation of the mobile device data . This 
described basic configuration is illustrated in FIG . 3 by those 
components within dashed line 301 . 
[ 0072 ] Computing device 300 may have additional fea 
tures or functionality , and additional interfaces to facilitate 
communications between the basic configuration 301 and 
any required devices and interfaces . For example , a bus / 
interface controller 340 may be used to facilitate commu - 
nications between the basic configuration 301 and one or 
more data storage devices 350 via a storage interface bus 
341 . The data storage devices 350 may be removable storage 
devices 351 , non - removable storage devices 352 , or a com 
bination thereof . Examples of removable storage and non 
removable storage devices include magnetic disk devices 
such as flexible disk drives and hard - disk drives ( HDD ) , 
optical disk drives such as compact disk ( CD ) drives or 
digital versatile disk ( DVD ) drives , solid state drives ( SSD ) , 
and tape drives to name a few . Example computer storage 
media may include volatile and nonvolatile , removable and 
non - removable media implemented in any method or tech 
nology for storage of information , such as computer read 
able instructions , data structures , program modules , or other 

[ 0074 ) Computing device 300 may also include an inter 
face bus 342 for facilitating communication from various 
interface devices ( e . g . , output interfaces , peripheral inter 
faces , and communication interfaces ) to the basic configu 
ration 301 via the bus / interface controller 340 . Example 
output devices 360 include a graphics processing unit 361 
and an audio processing unit 362 , which may be configured 
to communicate to various external devices such as a display 
or speakers via one or more A / V ports 363 . Example 
peripheral interfaces 370 include a serial interface controller 
371 or a parallel interface controller 372 , which may be 
configured to communicate with external devices such as 
input devices ( e . g . , keyboard , mouse , pen , voice input 
device , touch input device , etc . ) or other peripheral devices 
( e . g . , printer , scanner , etc . ) via one or more I / O ports 373 . An 
example communication device 380 includes a network 
controller 381 , which may be arranged to facilitate commu 
nications with one or more other computing devices 390 
over a network communication via one or more communi 
cation ports 382 . The communication connection is one 
example of a communication media . Communication media 
may typically be embodied by computer readable instruc 
tions , data structures , program modules , or other data in a 
modulated data signal , such as a carrier wave or other 
transport mechanism , and includes any information delivery 
media . A “ modulated data signal ” may be a signal that has 
one or more of its characteristics set or changed in such a 
manner as to encode information in the signal . By way of 
example , and not limitation , communication media may 
include wired media such as a wired network or direct - wired 
connection , and wireless media such as acoustic , radio 
frequency ( RF ) , infrared ( IR ) and other wireless media . The 
term computer readable media as used herein may include 
both storage media and communication media . 
[ 0075 ] Computing device 300 may be implemented as a 
portion of a small - form factor portable ( or mobile ) elec 
tronic device such as a cell phone , a personal data assistant 
( PDA ) , a personal media player device , a wireless web 
watch device , a personal headset device , an application 
specific device , or a hybrid device that include any of the 
above functions . Computing device 300 may also be imple 
mented as a personal computer including both laptop com 
puter and non - laptop computer configurations or as a server 
or mainframe . 
10076 ] . According to one embodiment , computing device 
300 is connected in a networking environment such that the 
processor 310 , application 322 and / or program data 324 may 
perform with or as a computer system in accordance with 
embodiments herein . 
[ 0077 ] FIG . 4 is a flowchart showing the operation of an 
example population activity mapping method 400 , as con 
templated by at least some embodiments of the present 
disclosure . The example embodiments may include one or 
more of processing operations 402 , 404 , 406 , 408 and 410 . 
Processing begins at operation 402 , where wireless mobile 
devices carried by people within a geographic region are 
detected at at least two different points in time . For example , 
individual mobile devices 112 may be detected at at least 
two different times by use of GPS satellites 114 , cellular 
base stations , and / or a wireless access point , as used in 
creating a Hot Spot in a public setting . In a specific example , 
mobile devices 112 may ascertain their locations within a 
geographic region by use of GPS satellites 114 , and may 
report their locations to central office 116 . 

data . 
[ 0073 ] System memory 320 , removable storage 351 and 
non - removable storage 352 are all examples of computer 
storage media . Computer storage media includes , but is not 
limited to , RAM , ROM , EEPROM , flash memory or other 
memory technology , CD - ROM , digital versatile disks 
( DVD ) or other optical storage , magnetic cassettes , mag 
netic tape , magnetic disk storage or other magnetic storage 
devices , or any other medium which may be used to store the 
desired information and which may be accessed by com 
puting device 300 . Any such computer storage media may be 
part of device 300 . 
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[ 0078 ] Processing flows from operation 402 to operation 
404 . Operation 404 may include providing input data based 
upon the detecting operation . For example , mobile devices 
112 may on a periodic basis transmit to central office 116 
data including their global geographic coordinates and iden 
tities . 
[ 0079 ] In operation 406 , a distance and speed at which the 
mobile devices travel within the geographic region may be 
discerned . For example , based on changes in the reported 
location of a mobile device 112 over time , a processor within 
central office 116 may calculate a distance and speed at 
which the mobile device travels . 
[ 0080 ] In a next operation 408 , a time at which salable 
output is to be made available to the people , a location at 
which salable output is to be made available to the people , 
and / or an amount of salable output to be made available to 
the people may be determined . For example , based at least 
in part on a distance and speed at which mobile devices 
within the region are moving , goods and / or services may be 
provided at a time and place calculated to result in a high 
level of sales of the goods and / or services . Moreover , the 
goods and / or services may be provided in quantities and 
manpower levels calculated to satisfy the demand for the 
goods and / or services . The determination of times , locations 
and amounts may be made by a processor of a networked 
computer at central office 116 or by a processor of a 
networked computer at provider 118 . 
[ 0081 ] Next , in operation 410 , a result of the determining 
operation may be presented on a user interface . For instance , 
a suggested time , location , and quantities for provider 118 to 
offer his goods / servicers may be printed on a printer , dis 
played on a monitor , and / or spoken on audio speakers that 
are associated with provider 118 and that are connected to 
the computer network . 
10082 ] In an example embodiment , an arrangement 100 
for determining and collecting the location of a mobile 
device , and / or telemetrics - based location and tracking 
arrangement 200 may be configured to implement the 
method of FIG . 4 . 
[ 0083 ] A map 500 that may be used in at least some 
embodiments of the present disclosure is illustrated in FIG . 
5 . The present locations of mobile devices 1121 - 4 are indi 
cated in solid rectangles , while previous locations of mobile 
devices 1121 - 4 are indicated in dashed rectangles . A static 
population density map may include the present locations of 
mobile devices 112 . 4 disposed within a geographic area 522 
of a central office 116 . The mobile devices may be arranged 
to report their then - current locations to central office 116 , as 
indicated by the arrows from the mobile devices to central 
office 116 . 
[ 0084 ] In creating a population activity map , the previous 
locations of each of the mobile devices , as indicated by the 
dashed rectangles , may be compared to its present location . 
These displacements of each of the individual mobile 
devices may be determined in conjunction with the length of 
time in which the displacement occurred . Thus , speeds and 
directions of movement of the mobile devices may be 
determined . In some embodiments , movements of mobile 
devices between different geographic areas 522 may be 
tracked . 
[ 0085 ] In order to simplify the discussion of the above 
described example embodiments , it may have been assumed 
that each of the mobile devices subscribes to a locating 
service or could be located by other means . In actuality , 

however , in any of the above - described embodiments , it may 
be possible to locate only a known percentage of the 
population of mobile devices . Accordingly , an estimation 
function may be used to predict the actual customer base . 
More particularly , since not everyone has a participating cell 
phone / PDA , information about subscription rates may be 
used to estimate an actual customer population . In a simple 
embodiment , this may be a single scaling factor . For 
example , if it is estimated that 10 % of the population has a 
participating , trackable device , and one hundred devices are 
actually detected within a region , it may be estimated that 
there are 1000 people in the region . In a more sophisticated 
embodiment , this scaling function may be performed for 
each identifiable demographic , and the estimated total num 
ber of people within each demographic may be added 
together . That is , assuming a trackable participation rate T ; 
for each independent segment i of the population , and P ; 
detected individuals within each segment , then the total 
population could be estimated as the sum of P / T , for all 
values of i . 
[ 0086 ] The determination of the speed and direction of 
movement of the individual wireless devices have been 
described in at least some of the above example embodi 
ments as being calculated by a computer network . However , 
it is also possible within the scope of the invention for the 
individual wireless devices to calculate their own speed and 
direction of movement and then report such speed and 
direction to a computer network . 
[ 0087 ] The herein described subject matter sometimes 
illustrates different components contained within , or con 
nected with , different other components . It is to be under 
stood that such depicted architectures are merely examples , 
and that in fact many other architectures may be imple 
mented which achieve the same functionality . In a concep 
tual sense , any arrangement of components to achieve the 
same functionality is effectively " associated ” such that the 
desired functionality is achieved . Hence , any two compo 
nents herein combined to achieve a particular functionality 
may be seen as “ associated with ” each other such that the 
desired functionality is achieved , irrespective of architec 
tures or intermedial components . Likewise , any two com 
ponents so associated may also be viewed as being " oper 
ably connected ” , or “ operably coupled ” , to each other to 
achieve the desired functionality , and any two components 
capable of being so associated may also be viewed as being 
“ operably couplable ” , to each other to achieve the desired 
functionality . Specific examples of operably couplable 
include but are not limited to physically mateable and / or 
physically interacting components and / or wirelessly inter 
actable and / or wirelessly interacting components and / or 
logically interacting and / or logically interactable compo 
nents . 
10088 ] . With respect to the use of substantially any plural 
and / or singular terms herein , those having skill in the art 
may translate from the plural to the singular and / or from the 
singular to the plural as is appropriate to the context and / or 
application . The various singular / plural permutations may 
be expressly set forth herein for sake of clarity . 
[ 0089 ] It will be understood by those within the art that , in 
general , terms used herein , and especially in the appended 
claims ( e . g . , bodies of the appended claims ) are generally 
intended as “ open ” terms ( e . g . , the term “ including " should 
be interpreted as “ including but not limited to , " the term 
" having ” should be interpreted as “ having at least , ” the term 
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“ includes ” should be interpreted as “ includes but is not 
limited to , ” etc . ) . It will be further understood by those 
within the art that if a specific number of an introduced claim 
recitation is intended , such an intent will be explicitly recited 
in the claim , and in the absence of such recitation no such 
intent is present . For example , as an aid to understanding , 
the following appended claims may contain usage of the 
introductory phrases " at least one ” and “ one or more ” to 
introduce claim recitations . However , the use of such 
phrases should not be construed to imply that the introduc 
tion of a claim recitation by the indefinite articles “ a ” or “ an ” 
limits any particular claim containing such introduced claim 
recitation to inventions containing only one such recitation , 
even when the same claim includes the introductory phrases 
" one or more ” or “ at least one ” and indefinite articles such 
as “ a ” or “ an ” ( e . g . , “ a ” and / or " an " should typically be 
interpreted to mean “ at least one ” or “ one or more ” ) ; the 
same holds true for the use of definite articles used to 
introduce claim recitations . In addition , even if a specific 
number of an introduced claim recitation is explicitly 
recited , those skilled in the art will recognize that such 
recitation should typically be interpreted to mean at least the 
recited number ( e . g . , the bare recitation of “ two recitations , ” 
without other modifiers , typically means at least two reci 
tations , or two or more recitations ) . Furthermore , in those 
instances where a convention analogous to " at least one of 
A , B , and C , etc . ” is used , in general such a construction is 
intended in the sense one having skill in the art would 
understand the convention ( e . g . , " a system having at least 
one of A , B , and C ” would include but not be limited to 
systems that have A alone , B alone , C alone , A and B 
together , A and C together , B and C together , and / or A , B , 
and C together , etc . ) . In those instances where a convention 
analogous to “ at least one of A , B , or C , etc . ” is used , in 
general such a construction is intended in the sense one 
having skill in the art would understand the convention ( e . g . , 
“ a system having at least one of A , B , or C ” would include 
but not be limited to systems that have A alone , B alone , C 
alone , A and B together , A and C together , B and C together , 
and / or A , B , and C together , etc . ) . It will be further under 
stood by those within the art that virtually any disjunctive 
word and / or phrase presenting two or more alternative 
terms , whether in the description , claims , or drawings , 
should be understood to contemplate the possibilities of 
including one of the terms , either of the terms , or both terms . 
For example , the phrase " A or B ” will be understood to 
include the possibilities of “ A ” or “ B ” or “ A and B . ” 
100901 While various aspects and embodiments have been 
disclosed herein , other aspects and embodiments will be 
apparent to those skilled in the art . The various aspects and 
embodiments disclosed herein are for purposes of illustra 
tion and are not intended to be limiting , with the true scope 
and spirit being indicated by the following claims . 
What is claimed is : 
1 . A method performed under control of a server , the 

method comprising : 
identifying a plurality of mobile devices located within a 

geographic region at more than one point in time ; 
detecting a current location , a speed , and a direction of 

travel of the identified plurality of mobile devices 
within the geographic region ; 

selecting , from the plurality of mobile devices , a set of 
mobile devices that are estimated to be located within 
a proximity of a particular location at a specified time 

period , wherein the selection is based on the detected 
current location , the speed , and the direction of travel ; 

determining , based on the selected set of mobile devices , 
a quantity of goods or services to be provided at the 
particular location ; and 

transmitting a message to at least one processor associated 
with the goods or services , wherein the message 
includes a time at which the determined quantity of the 
goods or services are to be provided to users associated 
with the set of mobile devices at the particular location . 

2 . The method of claim 1 , further comprising identifying 
demographic information and historical information related 
to the identified plurality of mobile devices . 

3 . The method of claim 2 , wherein selecting the set of 
mobile devices is further based on the identified demo 
graphic information and historical information . 

4 . The method of claim 1 , wherein the particular location 
is associated with the goods or services to be provided based 
on the transmitted message from the server . 

5 . The method of claim 1 , wherein determining the 
quantity of the goods or services is based on a probability 
score associated with each of the set of mobile devices . 

6 . The method of claim 1 , wherein determining the 
quantity of the goods or services is further based on at least 
one of a day of a week and a time of a day . 

7 . The method of claim 1 , wherein identifying the plu 
rality of mobile devices is based on a signal received from 
at least one of : a plurality of wireless access points , a 
plurality of global positioning system ( GPS ) satellites , and 
a plurality of base stations . 

8 . The method of claim 1 , wherein identifying the plu 
rality of mobile devices is based on aggregation of data from 
a plurality of sources . 

9 . The method of claim 8 , wherein the plurality of sources 
include at least one of : a plurality of wireless access points , 
a plurality of global position system ( GPS ) satellites , and a 
plurality of base stations . 

10 . The method of claim 1 , wherein the quantity of the 
goods or services includes a first quantity , wherein the 
particular location includes a first location , and wherein the 
method further comprises : 

selecting , from the plurality of mobile devices , another set 
of mobile devices that are estimated to be located 
within a proximity of a second location at the specified 
time period ; 

determining , based on the selected another set of mobile 
devices , a second quantity of the goods or services ; and 

transmitting another message to the at least one processor 
associated with the goods or services , wherein the 
another message includes a time at which the deter 
mined second quantity of the goods or services are to 
be provided to users associated with the another set of 
mobile devices . 

11 . A method performed under control of a server , the 
method comprising : 

receiving first location data and second location data , 
wherein the first location data is related to a plurality of 
wireless devices at a first point in time , and wherein the 
second location data is related to the plurality of 
wireless devices at a second point in time ; 

comparing the first location data of each of the plurality 
of wireless devices at the first point in time with the 
second location data of each of the plurality of wireless 
devices at the second point in time ; 
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determining , based on the comparison , an activity level 
associated with each of the plurality of wireless 
devices ; 

determining , based on the determined activity level , a 
number of items to be provided at a location , and 

providing an instruction to at least one processor associ 
ated with the items , wherein the instruction includes a 
time at which the determined number of the items are 
to be made available at the location . 

12 . The method of claim 11 , wherein determining the 
activity level associated with each of the plurality of wire 
less devices includes determining at least one of : a displace 
ment of each of the plurality of wireless devices , and a time 
between measurements of the first location data of each of 
the plurality of wireless devices and the second location data 
of each of the plurality of wireless devices . 

13 . The method of claim 11 , wherein determining the 
number of the items to be provided at the location is based 
on a probability score associated with each of the plurality 
of wireless devices . 

14 . The method of claim 11 , wherein determining the 
number of the items to be provided at the location is further 
based on at least one of a day of a week and a time of a day . 

15 . An apparatus , comprising : 
a mobile device locator configured to detect a plurality of 
mobile devices within a geographic region at two or 
more different points in time ; and 

a processor configured to be in communication with the 
mobile device locator , wherein the processor is config 
ured to perform or control performance of : 
identify a current location , a speed , and a direction of 

travel of the detected plurality of mobile devices ; 
determine , based on the identified current location , the 

speed , and the direction of travel , a movement of a 
first set of the detected plurality of mobile devices 
towards a first location ; 

determine , based on the movement of the first set of the 
detected plurality of mobile devices towards the first 
location , a time at which at least a first portion of a 

plurality of items are to be made available to users 
associated with the first set of the detected plurality 
of mobile devices ; and 

present the determined time , on a user interface of each 
of the first set of the plurality of mobile devices , at 
which at least the first portion of the plurality of 
items are to be made available to the first set of the 
detected plurality of mobile devices . 

16 . The apparatus of claim 15 , wherein the processor is 
further configured to perform or control performance of : 
determine , based on the current location , the speed , and 

the direction of travel , a movement of a second set of 
the detected plurality of mobile devices towards a 
second location ; 

determine , based on the movement of the second set of the 
detected plurality of mobile devices towards the second 
location , a time at which at least a second portion of the 
plurality of items are to be made available at the second 
location to users associated with the second set of the 
detected plurality of mobile devices , and 

present the determined time , on a user interface of each of 
the second set of the plurality of mobile devices , at 
which at least the second portion of the plurality of 
items are to be made available to the second set of the 
detected plurality of mobile devices . 

17 . The apparatus of claim 15 , wherein the processor is 
further configured to perform or control performance of : 

identify demographic information and historical informa 
tion related to the detected plurality of mobile devices . 

18 . The apparatus of claim 15 , wherein the mobile device 
locator is configured to use at least one of : a wireless access 
point , a plurality of global positioning system ( GPS ) satel 
lites , and a plurality of cellular base stations . 

19 . The apparatus of claim 15 , wherein the mobile device 
locator is configured to detect the plurality of mobile devices 
by aggregation of data from a plurality of sources . 

20 . The apparatus of claim 19 , wherein the plurality of 
sources include at least one of : a plurality of wireless access 
points , a plurality of global positioning system ( GPS ) sat 
ellites , and a plurality of base stations . 

* * * * * 


