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A method according to certain embodiments comprises 
receiving a first request indicating a first location of a first 
mobile device at a first time and including first non - location 
data associated with the first mobile device ; determining 
whether the first non - location data meet one or more require 
ments in response to the first location being proximate to a 
first physical object , receiving a second request indicating a 
second location of the first mobile device at a second time 
and including second non - location data , determining a set of 
selection factors including at least a first factor based at least 
on the first request in response to the second location being 
proximate to a second physical object ; and selecting content 
associated with one of the first physical object and the 
second physical object for delivery to the mobile device 
based at least on the set of selection factors . 
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CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] The present application is a continuation of U.S. 
patent application Ser . No. 14 / 716,811 , filed May 19 , 2015 , 
which claims the benefit of priority to U.S. Provisional 
Patent Application No. 62 / 000,494 , filed May 19 , 2014 , 
entitled “ Method and Apparatus for Visualizing Real - Time 
Location - Based Events , ” U.S. Provisional Patent Applica 
tion No. 62 / 000,496 , filed May 19 , 2014 , entitled “ Method 
and Apparatus for Retargeting Mobile Users Based on Store 
Visits , ” U.S. Provisional Patent Application No. 62 / 000,497 , 
filed May 19 , 2014 , entitled “ Method and Apparatus for 
Increasing Store Visitation Responses to Location - Based 
Mobile Advertising , ” U.S. Provisional Patent Application 
No. 62 / 000,499 , filed May 19 , 2014 , entitled “ Method and 
Apparatus for Modeling and Using Mobile User Intent 
Profile in Location - Based Mobile Advertising , ” U.S. Provi 
sional Patent Application No. 62 / 000,501 , filed May 19 , 
2014 , entitled “ Method and Apparatus for Deriving and 
Using IP regions in Location - Based Mobile Advertising , " 
U.S. Provisional Patent Application No. 62 / 066,912 , filed 
Oct. 22 , 2014 , entitled “ Method and Apparatus for Geo 
Fencing Using Map Overlay , ” U.S. Provisional Patent 
Application No. 62 / 067,965 , filed Oct. 23 , 2014 , entitled 
“ Method and Apparatus for Mobile Advertising Using 3D 
Geo - Fencing , " U.S. Provisional Patent Application No. 
62 / 119,807 , filed Feb. 24 , 2015 , entitled “ Methods and 
Apparatus for Marketing Mobile Advertising Supplies , " and 
U.S. Provisional Patent Application No. 62 / 013,527 , filed 
Jun . 17 , 2014 , entitled “ Method and Apparatus for Location 
Based Mobile Advertising Inventory Management and Pric 
ing , ” each of which is incorporated herein by reference in its 
entirety . The present application is related to U.S. patent 
application Ser . No. 13 / 867,025 , filed Apr. 19 , 2013 , U.S. 
patent application Ser . No. 13 / 867,029 , filed Apr. 19 , 2013 , 
now U.S. Pat . No. 9,210,540 , U.S. patent application Ser . 
No. 14 / 716,813 , entitled “ System and Method for Visualiz 
ing Real - Time Location - Based Events , ” filed on May 19 , 
2015 , and U.S. patent application Ser . No. 14 / 716,816 , 
entitled “ System and Method for Estimating Mobile Device 
Locations , ” filed on May 19 , 2015 , each of which is incor 
porated herein by reference in its entirety . 

campaigns geared at accommodating an advertiser's budget . 
Examples of mobile advertising pricing models include 
cost - per - mille ( CPM ) , cost - per - install ( CPI ) , and cost - per 
click ( CPC ) models . These are just a few of the basic mobile 
advertising pricing models , which advertisers can select to 
promote their products or companies on mobile devices . 
[ 0005 ] CPM is the advertising model that is sometimes 
referred to as “ pay - per - impressions . ” CPM in contemporary 
English simply means " cost per thousand . ” In a CPM 
campaign , an advertiser pays the agreed bid price for every 
1,000 times that an ad is displayed on mobile devices . Since 
CPM advertisers pay for impressions and not for clicks and 
installs , they tend to use mobile advertising mainly to raise 
brand awareness . 
[ 0006 ] CPI , also known as cost - per - acquisition , charges 
advertisers every time a mobile advertisement ( “ ad ” ) results 
in a conversion , which can be , for example , people actually 
making a purchase , downloading an app , or performing 
another action desired by the advertiser . Thus , CPI cam 
paigns help to give medium and small companies with 
limited marketing budgets a predictable return on their 
advertising investment . 
[ 0007 ] With the CPC model , advertisers pay per click 
( also know as PPC ) , whether or not the clicks they pay result 
in conversion . Ads are served to mobile device users based 
on a combination of the click - through rate ( CTR ) of the ads 
and the per - click bids that advertisers make . 
[ 0008 ] With any pricing model , a price needs to be decided 
for an advertisement ( ad ) campaign based on relevant fac 
tors . For example , many businesses have specific physical 
locations where they sell their goods and would like to target 
mobile users who have been or are currently in or near their 
stores . Also , each business has its own characteristics , which 
may affect how much it is willing to pay for certain ads . For 
example , a business can be a fast food restaurant selling fast 
food , or a car dealer selling cars . Fast food costs far less than 
cars , while fast food is bought far more frequently than cars 
bought . Furthermore , for any particular business , it may 
price its ads differently based on how likely certain mobile 
users would respond to its ads . Therefore , methods and 
system for marketing mobile advertising supplies by taking 
into account of these and other factors are needed to deliver 
precise , relevant , and timely advertisements ( ads ) to con 
sumers based on estimates of their locations at the moments 
of delivery . 

BRIEF DESCRIPTION OF THE DRAWINGS FIELD 

[ 0002 ] The present disclosure is related to mobile adver 
tising , and more particularly to methods and apparatus for 
marketing location - based supplies in mobile advertising . 

DESCRIPTION OF THE RELATED ART 

[ 0003 ] Mobile applications are increasingly sending 
device location information to service providers to enable 
location - based services ( LBS ) . Accordingly , in mobile 
advertising , advertisers are interested in delivering relevant 
ads to users ' mobile devices based on their locations . Thus , 
mobile advertising supplies are sold by their locations ( i.e. , 
supplies at certain locations are more marketable than other 
locations ) 
[ 0004 ] As mobile advertising becomes more and more 
popular , various pricing models have been developed based 
on different strategies for purchasing mobile advertising 

[ 0009 ] FIG . 1 is a diagrammatic representation of a 
packet - based network according to embodiments . 
[ 0010 ] FIG . 2 is a diagrammatic representation of a com 
puter / server that performs one or more of the methodologies 
and / or to provide one or more of the systems in an adver 
tisement platform according to embodiments . 
[ 0011 ] FIG . 3 is a diagrammatic representation of a geo 
fence definition system according to certain embodiments . 
[ 0012 ] FIG . 4A is a diagrammatic representation a simple 
geo - fence in the shape of a circle . 
[ 0013 ] FIG . 4B is a diagrammatic representation of one or 
more polygon geo - fences defined in conformity with geo 
graphical configuration and surroundings of a store accord 
ing to certain embodiments . 
[ 0014 ] FIG . 4C is a table illustrating examples of geo 
fences stored in a geo - fence database according to certain 
embodiments . 
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[ 0015 ) FIG . 5A is a diagrammatic representation of a 
polygon gen - fence that overlaps with major roads according 
to certain embodiments . 
[ 0016 ] FIGS . 5B - 5C are diagrammatic representations of 
a virtual rectangle created to contain the geo - fence in FIG . 
5A according to certain embodiments . 
[ 0017 ] FIG . 5D is a diagrammatic representation of an 
enhanced geo - fence including a circle drawn around a 
business and line segments of major roads according to 
certain embodiments . 
[ 0018 ] FIG . 6A is a diagrammatic representation different 
kinds of businesses stacked on top of each other in a 
high - rise building complex . 
[ 0019 ] FIG . 6B is a diagrammatic representation of 2 - D 
polygon geo - fences triggered by a mobile user location on 
the 10th floor of a high - rise complex according to certain 
embodiments . 
[ 0020 ] FIG . 6C is a diagrammatic representation of 3 - D 
enhanced geo - fences that mirror single - floor , multi - floor , 
and / or above - air spaces or volumes , respectively , in or 
around a high - rise building complex according to certain 
embodiments . 
[ 0021 ] FIG . 6D is a diagrammatic representation of a 
virtual tube geo - fence stretching along part of or the entire 
length of a flight path of a commercial flight according to 
certain embodiments . 
[ 0022 ] FIG . 7 is a diagrammatic representation of a 
request processing system that processes mobile ad requests 
received from a network according to certain embodiments . 
[ 0023 ] FIG . 8A is a flowchart illustrating a method per 
formed by the request processing system according to cer 
tain embodiments . 
[ 0024 ] FIG . 8B is a flowchart illustrating a location pro 
cess to generate location data according to certain embodi 
ments . 
[ 0025 ] FIG . 8C is a flowchart illustrating a geo - fencing 
process to determine whether the location data triggers one 
or more predefined places in a geo - fence database according 
to certain embodiments . 
[ 0026 ] FIG . 8D is a flowchart illustrating a process for 
determining whether any of the triggered geo - fences should 
be excluded or discarded according to certain embodiments . 
[ 0027 ] FIGS . 9A - 9C are block diagrams illustrating some 
of the content of an ad request at different stages of pro 
cessing by the request processing system according to 
certain embodiments . 
[ 0028 ] FIG . 10 is a diagrammatic representation of an IP 
region system provided by a computer / server system accord 
ing to certain embodiments . 
[ 0029 ] FIG . 11 is a flowchart illust ing a method per 
formed by the IP region system to derive IP regions for 
respective IP addresses according to certain embodiments . 
[ 0030 ] FIG . 12 is a diagram illustrating an exemplary IP 
region created using location information from multiple ad 
requests according to certain embodiments . 
[ 0031 ] FIG . 13 is a diagram illustrating an exemplary IP 
region for a large establishment such as an airport according 
to certain embodiments . 
[ 0032 ] FIG . 14 illustrates a few examples of IP regions 
stored in the database as spatial indices together with the 
associated IP addresses and other information such as their 
respective centroids , etc. according to certain embodiments . 
[ 0033 ] FIG . 15 is a diagrammatic representation of an ad 
server system according to certain embodiments . 

[ 0034 ] FIG . 16A is a table illustrating a retargeting data 
base according to certain embodiments . 
[ 0035 ] FIG . 16B is a table of examples of location - based 
events according to certain embodiments . 
[ 0036 ] FIG . 16C is a table of exemplary matching criteria 
for advertisement documents according to certain embodi 
ments . 
[ 0037 ] FIG . 17 is a table of exemplary listing of location 
information , time of requst , advertisement category and 
mobile user responses for fulfilled ad requests according to 
certain embodiments . 
[ 0038 ] FIG . 18 is a block diagram illustrating exemplary 
statistical results according to certain embodiments . 
[ 0039 ] FIG . 19 is a flowchart illustrating a method of 
selecting advertisement document take into account multiple 
factors according to certain embodiments . 
[ 0040 ] FIG . 20 is a table illustrating selection factors 
associated with different advertisement documents accord 
ing to certain embodiments . 
[ 0041 ] FIG . 21 is a diagrammatic representation of a 
mobile advertisement market place according to certain 
embodiments . 
[ 0042 ] FIG . 22 is a flowchart of a method for performed 
by an on - line marketer to evaluate an annotated request 
according to certain embodiments . 
[ 0043 ] FIG . 23 is a diagrammatic representation of a store 
visit lift ( SVL ) system according to certain embodiments . 
[ 0044 ] FIG . 24 is a flowchart illustrating a method for 
increasing store visitation responses to location - based 
mobile advertising . 
[ 0045 ] FIG . 25 is a block diagram illustrating exemplary 
statistics of a pre - selected panel of mobile users according to 
certain embodiments . 
[ 0046 ] FIG . 26 is a table illustrating exemplary mobile 
device data according to certain embodiments . 
[ 0047 ] FIG . 27 a block diagram illustrating exemplary 
statistical results derived by the SVL system according to 
certain embodiments 

DESCRIPTION OF THE EMBODIMENTS 
[ 0048 ] The present disclosure provides a mobile advertis 
ing platform in which mobile user locations and other 
information are translated into indications of mobile user 
intent to approach certain businesses , and advertisers can fill 
mobile advertising requests or choose to price their bids for 
mobile supplies based on such indications . In certain 
embodiments , pre - defined places associated with business / 
brand names are created , and mobile advertising requests are 
processed to determine if the associated with mobile devices 
have triggered any of these pre - defined places . If a mobile 
advertising request is determined to have triggered one or 
more of the pre - defined places , it is annotated with the 
triggered place ( s ) , and advertisements are selected based on 
the triggered places and other factors . The annotated 
requests with the triggered places can also be commodities 
in a location market place , which are auctioned to the mobile 
advertisers , who can place their bids on the triggered places . 
[ 0049 ] In certain embodiments , a computer system 
coupled to a packet - based network to processes advertise 
ment ( ad ) requests according to a ad request processing 
method . The ad request processing method comprises 
receiving an ad request from the packet - based network , the 
ad request being associated with a mobile device , and 
estimating a location of the mobile device based on infor 



US 2020/0367029 A1 Nov. 19 , 2020 
3 

mation in the ad request . The ad request processing method 
further comprises determining if the estimated location of 
the mobile device triggers one or more pre - defined places in 
a geo - fence database stored in a storage device , and gener 
ating an annotated ad request including one or more trig gered places . 
[ 0050 ] In certain embodiment , estimating the location of 
the mobile device comprises translating an IP address in the ad request into a probabilistic representation of a possible 
location of the mobile device . In certain embodiments , an IP 
region for a particular IP address is derived from a plurality 
of requests made over certain period of time , each of the 
plurality of requests including the particular IP address and 
GPS based location data ( e.g. , longitude / latitude or LL ) . The 
particular IP address may be associated with a stationary 
device like a router to which a mobile device can be 
connected through WiFi to a packet - based network ( e.g. , the 
Internet ) . Thus , when a new request comes in with this 
particular IP address and unreliable LL ( or no LL ) , the IP 
region is used as a probable location for the new request , and 
advertisement can be served based on this probable location . 
In certain embodiments , the IP region has a center and a size , 
and the center of the IP region can be used as an approximate 
location for the mobile user associated with the new request , 
with the inverse of the size serving as a measure of certainty 
for the location . Or , the entire boundary of the IP region can 
be used as a probable area for the location of the mobile user . 
[ 0051 ] In certain embodiments , the one or more triggered 
places including a first place , the first place being repre 
sented by a place type and at least one of a category , a brand 
name , and a place identifier . The place type is selected from 
a plurality of place types , such as a business center , a 
business premise and a business region , each , some , or all of 
which can be associated with a single business . 
[ 0052 ] In certain embodiments , the method further com 
prises searching in an ad database for one or more matching 
ads that match the annotated request , selecting an ad from 
the one or more matching ads , and transmit the selected ad 
to the packet - based network . Each respective matching ad in 
the one or more matching ads is associated with one or more 
places that matches one or more of the one or more triggered 
places in the annotated request . 
[ 0053 ] In certain embodiments , the ad request includes an 
identifier identifying the mobile device or a mobile user 
thereof , and selecting an ad from the one or more matching 
ads comprises consulting a mobile user intent profile asso 
ciated with the identifier in a mobile user intent profile 
database . 
[ 0054 ] In certain embodiments , selecting an ad from the 
one or more matching ads comprises consulting a retargeting 
database storing information about mobile users who have 
visited a geographical location corresponding to one of the 
triggered places . 
[ 0055 ] In certain embodiments , selecting an ad from the 
one or more matching ads comprises consulting statistical 
data associated with at least one of the one or more triggered 
places . 
[ 0056 ] In certain embodiments , the annotated request fur 
ther includes a price for each of the one or more places . 
[ 0057 ] In certain embodiments , the ad request processing 
method further comprises transmitting the annotated ad 
request to the packet - based network , and may further com 
prise receiving a bid for one of the one or more triggered 
places in the annotated request , the bid including a bidder 

identifier , a request identifier , and a bid price . The ad request 
processing method may further comprise searching in an ad 
database for one or more matching ads that match the 
annotated request , selecting an ad from the one or more 
matching ads , and determining whether to accept the bid 
based on the bid price and prices associated with the one or 
more matching ads . 
[ 0058 ] In certain embodiments , estimating a location of 
the mobile device comprises : determining if the ad request 
includes a set of geographic coordinates that meet a set of 
predefined criteria , in response to the set of geographic 
coordinates in the ad request not meeting the set of pre 
defined criteria , determining if the ad request includes an IP 
address and querying an IP region database using the IP 
address ; and in response to finding a matching IP address in 
the IP region database , using geographical coordinates asso 
ciated with the matching IP address in the IP region database 
as the estimated location of the mobile devise . The geo 
graphical coordinates are associated with a geographic 
region and the confidence factor is dependent on the size of 
the geographic region . 
[ 0059 ] In certain embodiment , an IP region for a particular 
IP address is derived from a plurality of requests made over 
certain period of time , each of the plurality of requests 
including the particular IP address and GPS based location 
data ( e.g. , longitude / latitude or LL ) . The particular IP 
address may be associated with a stationary device like a 
router to which a mobile device can be connected through 
WiFi to a packet - based network ( e.g. , the Internet ) . Thus , 
when a new request comes in with this particular IP address 
and unreliable LL ( or no LL ) , the IP region is used as a 
probable location for the new request , and advertisement can 
be served based on this probable location . In certain embodi 
ments , the IP region has a center and a size , and the center 
of the IP region can be used as an approximate location for 
the mobile user associated with the new request , with the 
inverse of the size serving as a measure of certainty for the 
location . Or , the entire boundary of the IP region can be used 
as a probable area for the location of the mobile user . 
[ 0060 ] In certain embodiments , a computer system 
coupled to a packet - based network via wired or wireless 
network connections performs an SVL method to obtain 
statistical results for location - based advertising , the method 
comprises delivering a first digital advertisement to a first 
group of mobile devices via the packet - based network ; 
receiving a first set of mobile device data associated with at 
least some of the first group of mobile devices , the mobile 
device data including location information , mobile device 
information and mobile user information ; identifying a 
second set of mobile device data among the first set of 
mobile device data , the second set of mobile device data 
including location information that indicates responses to 
the first digital advertisement ; generating statistical results 
using the second set of mobile device data ; and storing the 
statistical results in a storage device . 
[ 0061 ] In certain embodiments , the first group of mobile 
devices includes a pre - selected panel of mobile devices 
configured to periodically provide their location information 
to one or more computer systems in the packet - based 
network , and the first set of mobile device data includes 
mobile device data associated with at least some of the 
pre - selected panel of mobile devices . 
[ 0062 ] In certain embodiments , the first set of mobile 
device data includes mobile device data included in requests 
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for documents from one or more second computer systems 
interacting with at least some of the first group of mobile 
devices . 
[ 0063 ] In certain embodiments , the first set of mobile 
device data includes mobile device data provided by one or 
more second computer systems in the packet - based network 
running one or more software development kits that apply 
logic to control timing of transmitting mobile device data to 
the first computer system . 
[ 0064 ] In certain embodiments , identifying the second set 
of mobile device data comprises determining whether any 
the location information in the first set of mobile device data 
includes geographical coordinates that correspond to one or 
more geographic regions associated with the first digital 
advertisement 
[ 0065 ] In certain embodiments , the statistical results 
include trends related to one or more of a set of parameters 
consisting of : age , gender , education level , time of response , 
make and model of mobile devices . 
[ 0066 ] FIG . 1 illustrates a packet - based network 100 ( re 
ferred sometimes herein as “ the cloud ” ) , which , in some 
embodiments , includes part or all of a cellular network 101 , 
the Internet 110 , and computers / servers 120 , coupled to the 
Internet ( or web ) 110. The computers / servers 120 can be 
coupled to the Internet 110 using wired Ethernet and option 
ally Power over Ethernet ( PoE ) , WiFi , and / or cellular con 
nections via the cellular network 101 including a plurality of 
cellular towers 101a . The network may also include one or 
more network attached storage ( NAS ) systems 121 , which 
are computer data storage servers connected to a computer 
network to provide data access to a heterogeneous group of 
clients . As shown in FIG . 1 , one or more mobile devices 130 
such as smart phones or tablet computers are also coupled to 
the packet - based network via cellular connections to the 
cellular network 101 , which is coupled to the Internet 110 
via an Internet Gateway . When a WiFi hotspot ( such as 
hotspot 135 ) is available , a mobile device 130 may connect 
to the Internet 110 via a WiFi hotspot 135 using its built - in 
WiFi connection . Thus , the mobile devices 130 may interact 
with other computers / servers coupled to the Internet 110 . 
[ 0067 ] The computers / servers 120 coupled to the Internet 
may include one or more publishers that interact with mobile 
devices running apps provided by the publishers , one or 
more ad middlemen or ad networks that act as intermediaries 
between publishers and advertisers , one or more ad servers 
that select and send advertisement documents to the pub 
lishers to post on mobile devices , one or more computers / 
servers running ad exchanges , one or more computers / 
servers that post mobile supplies on the ad exchanges , and / or 
one or more advertisers that monitor the ad exchanges and 
place bids for the mobile supplies posted in the ad 
exchanges . The publishers , as they interact with the mobile 
devices , generate the mobile supplies , which can be requests 
for advertisements ( ad requests ) carrying characteristics of 
the mobile devices , certain information about their users , 
and raw location data associated with the mobile devices , 
etc. The publishers may post the mobile supplies on the ad 
exchanges for bidding by the advertisers or their agents , 
transmit the mobile supplies to an ad agent or ad middleman 
for fulfillment , or fulfill the supplies themselves . 
[ 0068 ] Advertisers , agencies , publishers and ad middle 

can also purchase mobile supplies through ad 
exchanges . Ad networks and other entities also buy ads from 
exchanges . Ad networks typically aggregate inventory from 

a range of publishers , and sell it to advertisers for a profit . 
SP . An ad exchange is a digital marketplace that enables 
advertisers and publishers to buy and sell advertising space 
( impressions ) and mobile ad inventory . The price of the 
impressions can be determined by real - time auction , through 
a process known as real - time bidding . That means there's no 
need for human salespeople to negotiate prices with buyers , 
because impressions are simply auctioned off to the highest 
bidder . These processes take place in milliseconds , as a 
mobile device loads an app or webpage . 
[ 0069 ] Advertisers and agencies can use demand - side 
platforms ( DSP ) , which are software that use certain algo 
rithms to decide whether to purchase a certain supply . Many 
ad networks now also offer some sort of DSP - like product or 
real - time bidding capability . As on - line and mobile publish 
ers are making more of their inventory available through 
exchanges , it becomes more cost efficient for many adver 
tisers to purchase ads using DSPs . 
[ 0070 ] An ad server is a computer server , e.g. , a web 
server , backed by a database server , that stores advertise 
ments used in online marketing and place them on web sites 
and / or mobile applications . The content of the webserver is 
constantly updated so that the website or webpage on which 
the ads are displayed contains new advertisements — e.g . , 
banners ( static images / animations ) or text — when the site or 
page is visited or refreshed by a user . In addition to selecting 
and delivering ads to users , the ad servers also manage 
website advertising space and / or to provide an independent 
counting and tracking system for advertisers . Thus , the ad 
servers provide / serve ads , count them , choose ads that will 
make the websites or advertisers most money , and monitor 
progress of different advertising campaigns . Ad servers can 
be publisher ad servers , advertiser ad servers , and / or ad 
middleman ad servers . An ad server can be part of the same 
computer or server that also act as a publisher , advertiser , 
and ad middleman . 
[ 0071 ] Ad serving may also involve various other tasks 
like counting the number of impressions / clicks for an ad 
campaign and generating reports , which helps in determin 
ing the return on investment ( ROI ) for an advertiser on a 
particular website . Ad servers can be run locally or remotely . 
Local ad servers are typically run by a single publisher and 
serve ads to that publisher's domains , allowing fine - grained 
creative , formatting , and content control by that publisher . 
Remote ad servers can serve ads across domains owned by 
multiple publishers . They deliver the ads from one central 
source so that advertisers and publishers can track the 
distribution of their online advertisements , and have one 
location for controlling the rotation and distribution of their 
advertisements across the web . 
[ 0072 ] The computer / servers 120 can include server com 
puters , client computers , personal computers ( PC ) , tablet 
PC , set - top boxes ( STB ) , personal digital assistant devices 
( PDA ) , web appliances , network routers , switches or 
bridges , or any computing devices capable of executing 
instructions that specify actions to be taken by the comput 
ing devices . As shown in FIG . 1 , some of the computers / 
servers 120 are coupled to each other via a local area 
network ( LAN ) 110 , which in turn is coupled to the Internet 
110. Also , each computer / server 120 referred herein can 
include any collection of computing devices that individu 
ally or jointly execute instructions to provide one or more of 
the systems discussed herein , or to perform any one or more 
of the methodologies or functions discussed herein , or to act 

men 
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individually or jointly as one or more of a publisher , an 
advertiser , an advertisement agency , an ad middleman , an ad 
server , an ad exchange , etc , which employs the systems , 
methodologies , and functions discussed herein . 
[ 0073 ] FIG . 2 illustrates a diagrammatic representation of 
a computer / server 120 that can be used to perform one or 
more of the methodologies and / or to provide one or more of 
the systems in an advertisement platform discussed herein , 
by executing certain instructions . The computer / server 120 
may operate as a standalone device or as a peer computing 
device in a peer - to - peer ( or distributed ) network computing 
environment . As shown in FIG . 2 , the computer / server 120 
includes one or more processors 202 ( e.g. , a central pro 
cessing unit ( CPU ) , a graphic processing unit ( GPU ) , and / or 
a digital signal processor ( DSP ) ) and a system or main 
memory 204 coupled to each other via a system bus 200. The 
computer / server 120 may further include static memory 206 , 
a network interface device 208 , a storage unit 210 , one or 
more display devices 230 , one or more input devices 234 , 
and a signal generation device ( e.g. , a speaker ) 236 , with 
which the processor ( s ) 202 can communicate via the system 
bus 200 . 
[ 0074 ] In certain embodiments , the display device ( s ) 230 
include one or more graphics display units ( e.g. , a plasma 
display panel ( PDP ) , a liquid crystal display ( LCD ) , a 
projector , or a cathode ray tube ( CRT ) ) . The input device ( s ) 
234 may include an alphanumeric input device ( e.g. , a 
keyboard ) , a cursor control device ( e.g. , a mouse , trackball , 
joystick , motion sensor , or other pointing instrument ) . The 
storage unit 210 includes a machine - readable medium 212 
on which is stored instructions 216 ( e.g. , software ) that 
enable anyone or more of the systems , methodologies or 
functions described herein . The storage unit 210 may also 
store data 218 used and / or generated by the systems , meth 
odologies or functions . The instructions 216 ( e.g. , software ) 
may be loaded , completely or partially , within the main 
memory 204 or within the processor 202 ( e.g. , within a 
processor's cache memory ) during execution thereof by the 
computer / server 120. Thus , the main memory 204 and the 
processor 1102 also constituting machine - readable media . 
[ 0075 ] While machine - readable medium 212 is shown in 
an example implementation to be a single medium , the term 
“ machine - readable medium ” should be taken to include a 
single medium or multiple media ( e.g. , a centralized or 
distributed database , or associated caches and servers ) able 
to store instructions ( e.g. , instructions 1124 ) . The term 
" machine - readable medium ” shall also be taken to include 
any medium that is capable of storing instructions ( e.g. , 
instructions 216 ) for execution by the computer / server 120 
and that cause the computing device 1100 to perform anyone 
or more of the methodologies disclosed herein . The term 
“ machine - readable medium ” includes , but not be limited to , 
data repositories in the form of solid - state memories , optical 
media , and magnetic media . In certain embodiments , the 
instructions 216 and / or data 218 can be stored in the network 
100 and accessed by the computer / server 120 via its network 
interface device 208 , which provides wired and / or wireless 
connections to a network , such as a local area network 111 
and / or a wide area network ( e.g. , the Internet 110 ) via some 
type of network connectors 280a . The instructions 216 ( e.g. , 
software ) and or data 218 may be transmitted or received via 
the network interface device 208 . 
[ 0076 ] FIG . 3 is a diagrammatic representation of a geo 
fence definition system 300 provided by a computer / server 

system 120 according to certain embodiments . As shown in 
FIG . 3 , the processor 202 in the computer / server system 120 , 
when executing a geo - fence definition software program 301 
loaded in the main memory 204 , provides a geo - fence 
definition system including a boundary definition module 
310 and a spatial index generation module 320. The system 
300 makes use of a plurality databases storing data used 
and / or generated by the geo - fence definition system 300 , 
including a database 350 for storing the gen - fences gener 
ated by the spatial index generation module 320 , a database 
360 for storing historical / statistical ( H / S ) data , a database 
370 for storing a Point of Interest ( POI ) directory , and a 
database 380 for storing map data . Any or all of these 
databases can be located in the storage 210 , or in another 
server / computer 120 and / or NAS 121 in the network 100 , 
which the process 202 can access via the network interface 
device 208 . 

[ 0077 ] The boundary definition module defines virtual 
perimeters of defined areas that mirror real - world geographi 
cal areas for mobile advertising . A defined area according to 
certain embodiments can be a static circle around a business 
location , e.g. a fence obtained using offline index databases 
such as InfoUSA ( www.infousa.com ) , which provides a list 
of businesses and their locations , or areas specified by 
marketers using predefined boundaries , such as neighbor 
hood boundaries , school attendance zones , or parcel bound 
aries , etc .. The defined areas according to certain embodi 
ments can also be dynamically computed and can have 
arbitrary shapes that change depending on the time of the 
day , day of the week , or other var es , as described in 
co - pending U.S. patent application Ser . No. 13 / 867,025 , 
filed Apr. 19 , 2013 , entitled “ Method and Apparatus for 
Dynamic Fencing , " which has been incorporated by refer 
ence herein . 
[ 0078 ] In certain embodiments , the defined areas include 
places computed by the boundary definition module 310 
using business meta - information and / or geographical infor 
mation . As shown in FIG . 3 , the boundary definition module 
310 has access to the ( POI ) directory ( e.g. , InfoUSA ) , which 
provides a list of POIs and their corresponding brand names , 
addresses , and geographical locations . The boundary defi 
nition module 310 may also have access to the map data 380 , 
which provides information about the surroundings of the 
POIs in the POI directory . The boundary definition module 
310 generates one or more places in the form of , for 
examples , a set of geographic points defining the perimeters 
of the one or more places , for each POI of interests based on 
the POI information . 

[ 0079 ] In certain embodiments , the boundary definition 
module 310 generates or defines one or more places for each 
of a plurality of POIs in consideration of the map data ( e.g. , 
Open Street Map ) around the POI . For example , as shown in 
FIG . 4A , a simple geo - fence for the Costco Almaden store 
without consideration of the map data can be in the shape of 
a circle 402 around the store location 401 , based on the 
assumption that a user's intent to visit a given POI could be 
derived from his or her distance from the POI . However , as 
shown in FIG . 4A , the circle fence encompasses a major 
highway , a residential area , and areas on the other side of the 
major highway . Ads served to mobile devices in these areas 
would most likely be ignored because people living close to 
the store , people traveling on the highway , and people on the 
other side of the highway are either already familiar with 
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what the store has to offer or are unlikely to bother to 
respond to mobile ads related to the store . 
[ 0080 ] Therefore , instead of geo - fences based on a radius 
around a centroid of a business location , the boundary 
definition module 310 according to certain embodiments 
uses the map data to define places that are of more interests 
to mobile advertisers . As shown in FIG . 4B , one or more 
polygons can be defined in conformity with the geographical 
configuration and surroundings of the store , such as a first 
polygon 410 around the building of the store , a second 
polygon 420 around the building and its parking lot , and / or 
a third polygon 430 around a shopping area or business 
region including the store and other stores . 
[ 0081 ] In certain embodiments , different types of places 
may be defined for a POI so that mobile advertisers can offer 
different ads or different prices for ads delivered to mobile 
devices that have triggered these different types of places . 
For example , an ad request associated with a mobile device 
located inside the first polygon 410 around the building of 
the store may be more valuable to the store owner or a 
competing business and thus priced higher than an ad 
request associated with a mobile device that is in the 
shopping area ( polygon 430 ) but not inside the store . Or , 
polygon 430 may be priced higher by the store owner to 
attract mobile users in the business region than polygon 410 , 
which indicates that the mobile user is already in the store . 
In certain embodiments , these three types of places are 
defined by extracting building polygons , parking lot poly 
gons and land - use polygons from local and national GIS 
systems . In certain embodiments , some or all of the places 
can be defined manually with assistance of computer anno 
tation tools and by consulting some external map and / or 
satellite data to make sure that the geo - fences are aligned 
with the real building and region boundary information 
surrounding the intended businesses . 
[ 0082 ] In certain embodiments , the different types of 
places associated with a business that are offered to the 
mobile advertisers include , for example , ( 1 ) a business 
center ( BC ) represented by , for example , a polygon corre 
sponding to the perimeter of the building of the business 
( e.g. , the first polygon 410 in FIG . 4B ) ; ( 2 ) a business 
premise ( BP ) represented by a polygon corresponding to the 
perimeter of the business building and the neighboring 
parking lots ( e.g. , the second polygon 420 in FIG . 4B ) ; and 
( 3 ) a business region ( BR ) or area represented by a polygon 
corresponding to the perimeter of a shopping center or 
business or commercial area in which this business is 
located ( e.g. , the third polygon 430 in FIG . 4B ) . If a business 
center is triggered , it can be reliably inferred that the user is 
interested in the business by actually visiting it . Triggering 
of a business premise provides good indication of an intent 
to visit the business , but not as strong as triggering the 
business center . If a user triggers a business region , the intent 
may be regarded as valid but weaker than that from trig 
gering a business premise . 
[ 0083 ] The spatial index generation module 320 generates 
spatial indices representing the areas defined by the bound 
ary definition module 310 to create geo - fences for storing in 
the geo - fence database 350 , which is a spatial database that 
aids in the handling of spatial queries , such as how far two 
points differ , or whether certain point falls within a spatial 
area of interest . The spatial index generation module can 
employ conventional spatial indexing methods , and / or the 
indexing methods described in co - pending U.S. patent appli 

cation Ser . No. 13 / 867,029 , entitled “ Method and Apparatus 
for Geographic Document Retrieval , ” Filed Apr. 19 , 2013 , 
which has been incorporated herein by reference . FIG . 4C 
illustrates examples of geo - fences stored in the database 
350 , according to certain embodiments . As shown , the store 
Costco in Almaden has three different types of places 
associated with it - place US / CA / Almaden / BC is a business 
center ( BC ) , which is a polygon around the store building 
and represented by spatial index al , a2 , ai ; place 
US / CA / Almaden / BP is a polygon around the store's larger 
premise including its parking lot and represented by spatial 
index b1 , b2 , ... , bj ; and place US / CA / Almaden / BR is a 
polygon around the shopping center including the store and 
other stores and represented by spatial index c1 , c2 , ... , ck . 
FIG . 4C also shows that the store T. J. Maxx has three types 
of places associated with it , and the store Trader Joe's has at 
least a business center place associated with it . As shown in 
FIG . 4C , each geo - fence entry in the database 350 includes 
the spatial indices associated with the respective place 
together with other information about the respective place , 
such as , for example , a name / brand associated with the 
place , a category of the place , a place identifier identifying 
a particular locale ( e.g. , city , district , etc. ) for the place , the 
place type , and / or one or more doc IDs identifying one or 
more advertisement documents for the name / brand or the 
place . 
[ 0084 ] The geo - fence definition system 300 may further 
includes a map overlay module 330 that extracts map data 
for the major roads near a defined geo - fence and overlay the 
map data on top of the geo - fence to create an enhanced 
geo - fence . For example , as shown in FIG . 5A , the boundary 
definition module 310 generates a geo - fence 500 for a 
business 501 , e.g. , a restaurant . The geo - fence 500 this 
example is a polygon encompassing the restaurant 501 and 
other businesses around the restaurant 501 , because a mobile 
ad campaign for the business 501 is aimed at attracting 
mobile users visiting the other businesses or working in an 
office complex nearby . The ad campaign , however , desires to 
exclude mobile users traveling on major roads 512 , 514 and 
516 in the geo - fence 500. The rationale is that these mobile 
users could be traveling at high speeds and are less likely to 
respond to the mobile ads for the restaurant by circling back 
to the restaurant . 
[ 0085 ] Thus , in certain embodiments , the map overlay 
module 330 creates a virtual rectangle 503 containing the 
geo - fence 500. The rectangle 503 can be the smallest 
rectangle containing the whole geo - fence 500 , as shown in 
FIG . 5B . The map overlay module 310 then retrieves map 
data associated with major roads , e.g. , roads 512 , 514 , and 
516 , that overlap with the virtual rectangle 503 , and trans 
lates the map data into line segments . As shown in FIG . 5B , 
the parts of the major roads 512 , 514 , and 516 overlapping 
with the virtual rectangle 503 are translated into line seg 
ments AB , CD , DE , EF , FG , and HI . The geo - fence 500 , 
together with the line segments , form an enhanced geo - fence 
for the restaurant 501 , which can be used assess whether a 
mobile user associated with a ad request could be a traveler 
on one of the major roads . 
[ 0086 ] Instead of , or in addition to , line segments drawn 
along or near the center divider of a major road , a major road 
can also be represented by a road band using , for example , 
line segments drawn along opposite edges of the road . As 
shown in FIG . 5D , an enhanced geo - fence for a business 505 
includes a circle 506 drawn around the business 505 and line 
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segments 532 , 533 , 542 , and 543. Line segments 532 and 
533 are drawn along the edges of Hwy 237 on two opposite 
sides of the center divider 535 of Hwy 237 , while line 
segment 542 and 543 are drawn along the edges of Hwy 82 
on two opposite sides of the center divider 545 of Hwy 82 . 
Thus , a mobile device located on a road band of a major road 
can be considered as traveling along the major road . Also , 
depending which side of a high way a mobile device is 
located , its distance from the high way can be measured 
from the edge of the highway on the same side . 
[ 0087 ] FIGS . 4A - 5D illustrate examples of two - dimen 
sional ( 2D ) geo - fences , which are useful in location - based 
advertising where businesses occupy separate geographical 
areas . They are less suitable when different kinds of busi 
nesses are stacked on top of each other in a high - rise 
building complex , such as the one illustrated in FIG . 6A . For 
example , as shown in FIG . 6B , the 2 - D polygon geo - fences 
600 triggered by a user location 601 on the 10th floor of a 
high - rise complex shown in FIG . 6A cannot be easily used 
to select an advertisement for a particular business occupy 
ing a particular floor of the building complex when multiple 
businesses in the building complex are targeting the same 
geographical fence 600 . 
[ 0088 ] In certain embodiments , the geo - fence definition 
system 300 further includes a 3 - D enhancement module 340 
that provides enhanced geo - fencing solutions to targeted 
three - dimensional ( 3 - D ) positions . As shown in FIG . 6C , 
instead of , or in addition to , the 2 - D polygon geo - fences in 
FIG . 6B , the 3 - D enhancement module 340 computes 3 - D 
enhanced geo - fences 610 , 620 , and / or 630 , that mirror 
single - floor , multi - floor , and / or above - air spaces or volumes , 
respectively , in or around the building complex . 
[ 0089 ] In certain embodiments , the 3 - D geo - fences are 
digitally fenced volumes ( or campaign spaces ) , such as 
three - dimensional polygon fences that wrap around real 
world objects ( e.g. parts of buildings , underground spaces , 
mountain summits , etc. ) . They can be volumes / spaces speci 
fied by marketers , such as floors in multi - story shopping 
malls , etc. , as shown in FIG . 6C . For example , a simple 3 - D 
geo - fence may be represented by a 2 - D stamp ( e.g. , its 
projection onto the ground ) , which may be in the form of a 
2 - D polygon or an arbitrarily - shaped 2 - D area , and an 
altitude span ( e.g. , from the 3rd floor to the 5th floor of a 
building ) , both of which can be dynamic depending on the 
time of the day , day of the week , etc. For example , sections 
of a building can be dynamically or otherwise included and 
excluded by an ad campaign according to campaign speci 
fications . 
[ 0090 ] In certain embodiments , the 3 - D enhancement 
module 340 may determine for each POI for which geo 
fences are being generated , whether the particular POI is 
suitable for 3 - D geo - fencing . Such determination may be 
based on whether the POI is on a particular floor of a 
multi - story building or whether an ad campaign for or 
against the POI has requested 3 - D geo - fencing . In certain 
embodiments , even a POI that is not situated in high - rise 
buildings may desire 3 - D geo - fencing . For example , a 
business may desire to target mobile users on flights from 
city A toward city B. In such cases , as shown in FIG . 6D , the 
3 - D geo - fences may include a virtual tube 650 stretching 
along part of or the entire length of a flight path 660 of one 
or more of the flights flying from city A to city B. Thus , a 
mobile device 670 in an airplane in the flight path 660 would 

trigger the 3 - D geo - fence 650 instead of , or in additional to , 
a 2D geo - fence 680 for a business on the ground under the 
airplane . 
[ 0091 ] FIG . 7 is a diagrammatic representation of a 
request processing system 700 provided by a computer / 
server system 120 that processes mobile ad requests 
received from the network 100 according to certain embodi 
ments . As shown in FIG . 7 , the processor 202 in the 
computer / server system 120 , when executing an ad request 
processing software program 701 loaded in the main 
memory 204 , provides the request processing system 700 
including a validation module 710 , a location module 720 , 
a geo - fencing module 730 , and an annotation module 740 . 
The system 700 makes use of a plurality databases storing 
data used and / or generated by the request processing soft 
ware program 701 , including a database 750 for storing the 
geo - fences generated by the geo - fence definition system 
300 , a database 760 for storing historical / statistical data , a 
database 770 for storing business value information , and a 
database 780 for storing IP regions corresponding to respec 
tive IP addresses of a collection of WiFi hotspots 135 and 
cellular towers 101a . Any or all of these databases can be 
located in the storage 210 , or in another server / computer 120 
and / or NAS 121 in the network 100 , which the process 202 
can access via the network interface device 208 . 
[ 0092 ] FIG . 8A is a flowchart illustrating a method 800 
performed by the request processing system 700 according 
to certain embodiments . As shown in FIG . 8A , the system 
700 receives ( 810 ) an ad request via connections 208 , 208a 
to a network ( e.g. , the Internet ) . The ad request may come 
from a mobile publisher or any web service provider , with 
whom a mobile user has initiated interaction using his / her 
mobile device 130 via one or more web services or appli 
cations provided by the mobile publisher . The ad request 
may also be initiated by a software development kit ( SDK ) 
provided by a supply side platform ( SSP ) . The ad request 
may also be provided by , for example , an ad middleman , an 
ad exchange , or any ad service provider . The ad request 
includes mobile device location information including a 
plurality of location components , such as latitude and lon 
gitude coordinates ( LL ) , IP addresses ( IP ) , postal or zip 
codes ( ZC ) , and / or city - state names ( CS ) , etc , in addition to 
other information , as discussed in further detail below with 
reference to FIGS . 9A - 9C . The ad request may also include 
an altitude coordinate , which can be used to indicate an 
elevated location of the mobile device . 
[ 0093 ] In certain embodiments , the validation module 710 
validates ( 820 ) the location information by checking the 
validity and consistency of the location components and by 
weeding out any invalid location component ( s ) . Generally , 
the LL is usually believed to be the most useful location 
component . However , when a user doesn't allow his / her 
location information to be known , mobile applications typi 
cally provide only coarse location data in the form of , for 
example , an IP address , a ZC ( e.g. entered by the user at the 
time of registration ) , or CS . Thus , mobile applications and 
publishers frequently provide LLs obtained from geo - coding 
software , which translates ZC , CS , and other points of 
interests into one representative LL . In one embodiment , 
such representative LLs are categorized as “ bad LLs ” . A bad 
LL can be , for example : 
1. A centroid of a ZC / CS 
2. Any fixed point on a map ( e.g. ( 0,0 ) or an arbitrary 
location ) 
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[ 0094 ] In certain embodiments , the validation module 710 
weeds out the bad LL’s , so that location data with bad LL’s 
are not provided to the next stage processing in the system 
700 , by using the techniques disclosed in commonly owned 
U.S. Patent Application entitled “ System and Method for 
Deriving Probabilistic Mobile User Locations , ” filed on 
even date herewith . 

[ 0095 ] The location module 720 estimates ( 830 ) the loca 
tion of the mobile device from the ad request and generates 
location data to represent an estimated mobile device loca 
tion , which may be a geographical point or one or more 
probably areas or regions the mobile device is estimated to 
be in . The geo - fencing module 730 queries the geo - fence 
database 750 with the location data to determine ( 840 ) 
whether the location data triggers one or more predefined 
places in the database 750. The geo - fencing module 730 
may further determine ( 850 ) whether any of the triggered 
place ( s ) should be excluded or discarded , as discussed in 
further detail below . The annotation module 740 annotates 
( 860 ) the ad request with the triggered place ( s ) , as discussed 
in further detail below . The annotated request is provided to 
an ad serving system , such as the ad serving system 1900 
described below , which can be in the same computer / server 
system 120 or a different computer / server system 120 in the 
network 100. The ad serving system can be an ad server , an 
ad exchange or market place . The system 700 transmits the 
annotated ad request to the ad serving system via the 
network interface device 208 if the ad serving system is in 
a different computer / server system . 
[ 0096 ] FIG . 8B is a flowchart illustrating a location pro 
cess 830 performed by the location module ( 720 ) to generate 
( 830 ) the location data . As shown in FIG . 8B , the location 
module determines ( 821 ) whether the validated location 
components include a set of geographical coordinates ( e.g. , 
LL ) , and whether the set of LL is valid or geo - precise LL . 
If the set of LL is determined to be valid or geo - precise LL 
( i.e. , true LL ) , the location module 720 would use the LL as 
the location data to represent an estimated mobile device 
location . On the other hand , if the validated location com 
ponents do not include a set of LL or the set of LL is not true 
LL , the location module 720 determines ( 823 ) whether the 
validated location components include an IP address . If the 
validated location components include an IP address , the 
location module then determines ( 824 ) if the IP address is in 
the IP region database 780. If the IP address is in the IP 
region database 780 , the location module generates ( 826 ) the 
location data using a derived IP region associated with the 
IP address in the IP region database 780. The location data 
may include geographical points representing the IP region 
itself or its center location with some function of the inverse 
of a size of the IP region as a confidence factor . On the other 
hand , if the location data does not include an IP address or 
the IP address is not found or associated with a derived IP 
region in the IP region database , the location engine would 
use ( 825 ) other location components to generate ( 826 ) 
location data , or use external IP vendor databases to resolve 
an IP to other location components first and then use ( 825 ) 
the other location components to generate ( 826 ) location 
data . In certain embodiments , the location data generated 
using the other location components include one or more 
weighted probable areas , as disclosed in commonly - owned 
U.S. patent application Ser . No. 13 / 867,021 , filed Apr. 19 , 

2013 , entitled “ Method and Apparatus for Probabilistic User 
Location , ” which has been incorporated herein by reference 
in its entirety . 
[ 0097 ] FIG . 8C is a flowchart illustrating a geo - fencing 
process 840 performed by the geo - fencing module 730 to 
determine ( 840 ) whether the location data triggers one or 
more predefined places in the database 750. As shown in 
FIG . 8C , the geo - fencing module 730 may determine ( 841 ) 
whether the location data indicate that the mobile device 130 
is at an elevated location that is proximate to geographical 
areas where 3D geo - fences are more suitable ( e.g. , commer 
cial areas with high - rise buildings ) . If the true , the geo 
fencing module 730 would try to find 3 - D geo - fence ( s ) in the 
database 750 , which may enclose or overlap with the esti 
mated mobile device location represented by the location 
data . If not , the geo - fencing module would try to find 2 - D 
geo - fence ( s ) in the database 750 , which may enclose or 
overlap with the estimated mobile device location repre 
sented by the location data . The 2 - D or 3 - D geo - fence ( s ) 
thus found are referred to as being triggered by the location 
data . 
[ 0098 ] FIG . 8D is a flowchart illustrating a process 850 for 
determining whether any of the triggered geo - fences should 
be excluded or discarded according to certain embodiments . 
For example , as shown in FIG . 8D , the geo - fencing module 
730 may determine ( 851 ) whether any of the triggered 
geo - fences overlaps with major roads , and may further 
determine ( 852 ) whether the mobile device 130 could be 
traveling on one of the major roads . This can be done , for 
example , by determining whether the location data indicate 
that the mobile device is within boundaries set for any one 
of the one or more major roads , or within a predetermined 
distance from any of the one or more major roads . In certain 
embodiments , further steps are taken to verify that the 
mobile device is traveling on a major road . For example , 
information such as location data and a time stamp associ 
ated with the current ad request is stored , and used together 
with the location data and time stamp of a subsequent 
request associated with the same device to determine a speed 
of the mobile device . The triggered geo - fence overlapping 
with a major road can be excluded or discarded if it is 
determined that the mobile device is traveling on the major 
road . Or , if an ad campaign actually targets the mobile 
devices traveling on the major road and a different geo - fence 
for that ad campaign would be attached to the ad request . 
[ 0099 ] In certain embodiments , as shown in FIG . 9A , the 
ad request 901 received from the Internet by the request 
processing system 700 includes other information as well as 
the location information , such as information about the 
mobile device and / or a mobile user associated with the 
mobile device , a time stamp indicating the time of the ad 
request ( e.g. , day , hour , minute , etc. ) , one or more keywords 
suggesting types of ads for returning to the mobile device , 
and / or other information associated with the mobile user , the 
mobile device , and / or the sender of the ad request . In certain 
embodiments , the location module 720 derives location data 
from the ad request and replaces the location information in 
the ad request with the location data to generate a modified 
ad request 902 , as shown in FIG . 9B . The location module 
720 may further convert the location data into spatial index 
representing the same , for ease of use by the geo - fencing 
module 730 . 
[ 0100 ] In certain embodiments , if the location data trigger 
a pre - defined place or geo - fence , the annotation module 740 
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annotates the ad request 901 by attaching the triggered place 
to the ad request or by replacing the location information in 
the ad request 901 or the location data in the modified ad 
request 902 with the triggered place , as shown in FIG . 9C . 
In some cases , the location data can trigger multiple places . 
For example , as shown in FIG . 4B , an ad request that 
triggers the BC place 410 of Costco Almaden also triggers 
the BR place 430 of any of the stores in the same business 
region . Thus , the ad request may be annotated with the BC 
place of Costco Almaden and the BR place of one or more 
other stores in the same business region . As shown in FIG . 
9C , each of the one or more places or geo - fences includes 
either or both of a business name and a brand name , with 
which the place is associated . For some businesses , the 
business name and the brand name are the same so only one 
is required . Each of the one or more places may also include 
a category of the products or services ( e.g. , grocery , general 
merchandise , park / recreation , sports , home improvement , 
etc. ) associated with the business / brand name , and a location 
of the place ( e.g. , country / state / city ) , and a place type ( e.g. , 
BC , BP , or BR ) , some or all of which can be included in the 
annotated ad request 910. In certain embodiments , a places 
or geo - fences may also includes a suggested price or a 
threshold price for sending an ad to the mobile device or for 
bidding for an ad to be sent to the mobile device , as 
discussed in further detail below . 

[ 0101 ] In certain embodiments , a trigger accuracy is com 
puted and is attached to the place to give mobile advertisers 
another metric on which to decide whether to bid for the 
supply and how to price their bids accordingly . The trigger 
accuracy may be measured by the confidence factor of the 
estimated mobile device location and / or by the relative 
proximity of the mobile device from a centroid of the place 
vs. from the closest edge of the place , or a percentage of the 
portion of the probable regions of the mobile device over 
lapping the place . Thus , an ad request associated with a 
mobile device found to be very close to the edge of the place 
or whose one or more probable regions barely overlap with 
the place can be priced differently from an ad request 
associated with a mobile device found to be very close to the 
centroid of the place or its one or more probable regions 
substantially overlap with the place . 
[ 0102 ] FIG . 10 is a diagrammatic representation of an IP 
region system 1000 provided by a computer / server system 
120 according to certain embodiments . As discussed above , 
an IP region can be used as probable locations to select from 
when a request comes with an IP address but without 
accurate geographical coordinates . The IP region system 
1000 derives IP regions corresponding to respective IP 
addresses using ad requests including the respective IP 
addresses that have been received over a period of time ( e.g. , 
a few days ) . As shown in FIG . 10 , the processor 202 in the 
computer / server system 120 , when executing an IP region 
software program 1001 loaded in the main memory 204 , 
provides the IP region system 1000 including a validation 
module 1010 , a grouping module 1020 , a centroid genera 
tion module 1030 , and a IP region creation module 1040 . 
The system 1000 makes use of a plurality databases storing 
data used and / or generated by the IP region software pro 
gram 1001 , including a database 1050 for storing IP regions 
generated by the IP region creation module 1040 , a database 
1060 storing the centroids generated by the centroid gen 
eration module 1030 , a database 1070 for storing received ad 
requests , and a database 1080 for storing a Point of Interest 

( POI ) directory . Any or all of these databases can be located 
in the storage 210 , or in another server / computer 120 and / or 
NAS 121 in the network 100 , which the process 202 can 
access via the network interface device 208 . 
[ 0103 ] FIG . 11 is a flowchart illustrating a method 1100 
performed by the IP region system 1000 to derive IP regions 
for respective IP addresses according to certain embodi 
ments . As shown in FIG . 11 , when ad requests traffic come 
in , the IP region system stores ( 1110 ) at least the location 
information of the ad requests in the database 1050. After a 
certain period of time ( e.g. , a few days ) , the IP region system 
1000 performs the method 1100 to derive IP regions from 
the stored location information . The validation module 1010 
examines ( 1120 ) the LLs in the stored location information 
to determine whether each set of LL is a true LL ( i.e. , 
representing actual mobile device location ) . Based on the 
determination , the grouping module 1020 groups ( 1130 ) the 
requests or their respective location information into differ 
ent traffic groups , such as the following : 

[ 0104 ] 1. T ( IP , TLL ) Each request in this group has an 
IP and also a valid geo - precise LL ; 

[ 0105 ] 2. T ( IP , DLL_Static ) —Each request in this 
group has an IP and a derived LL that correspond to a 
static centroid , i.e. , a centroid derived from geographic 
mapping ( e.g. , a city center ) or IP vendor mapping ; 

[ 0106 ] 3. T ( IP , DLL_Dynamic ) -Each request in this 
group has an IP and a derived LL that is not a static 
centroid ; 

[ 0107 ] 4. T ( NoIP , TLL ) —Each request in this group has 
a valid geo - precise LL but no IP ; 

[ 0108 ] 5. T ( NoIP , DLL_Static ) —Each request in this 
group has a derived LL corresponding to a static 
centroid but no IP ; 

[ 0109 ] 6. T ( NoIP , DLL_Dynamic ) —Each request in 
this group has a derived LL that is not a static centroid ; 

[ 0110 ] 7. T ( IP , NOLL ) Each request in this group has 
an IP but no LL . 

[ 0111 ] In certain embodiments , the grouping module 1020 
puts location information into the T ( IP , DLL_Static ) group 
if the location information has an IP address and the LL in 
the location information corresponds with LL of a static 
centroid stored in the centroid database . In certain embodi 
ments , static centroids associated with well - know geo 
graphic regions such as cities , regions associated with zip 
codes , etc. are stored in the centroid database . If the LL of 
a request correspond to one of the static centroids , it is 
highly likely that this LL is not a true LL but an LL mobile 
publishers put together by referring to the city of the mobile 
user . 

[ 0112 ] In certain embodiments , the grouping module 1020 
puts location information into the T ( IP , DLL_Dynamic ) 
group if the location information has an IP address and the 
LL in the location information does not correspond with any 
of the static centroids in the centroid database but corre 
sponds with the LL of a dynamic centroid ( i.e. , a centroid 
that occurs with this IP address very frequently or above a 
threshold in a given period — indicating another IP vendor's 
database being used by a publisher to derive the LL from an 
IP , while not being covered by known static IP centroids ) . 
[ 0113 ] In certain embodiments , the grouping module 1020 
puts location information into the T ( NoIP , DLL_Static ) 
group if the location information does not have an IP address 
and the LL in the location information corresponds with LL 
of a static centroid stored in the centroid database . In certain 
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embodiments , static centroids associated with well - known 
geographic regions such as cities , regions associated with 
zip codes , etc. are stored in the centroid database . If the LL 
of a request correspond to one of the static centroids , it is 
highly likely that this LL is not a true LL but an LL mobile 
publishers put together by deriving from an IP address . 
[ 0114 ] In certain embodiments , the grouping module 1020 
puts location information into the T ( NoIP , DLL_Dynamic ) 
group if the location information does not have an IP address 
and the LL in the location information does not correspond 
with any of the static centroids in the centroid database but 
corresponds with the LL of a dynamic centroid ( i.e. , i.e. , a 
centroid that occurs with this IP address very frequently or 
above a threshold in a given period — indicating another IP 
vendor's database being used by a publisher to derive the LL 
from an IP , while not being covered by known static IP 
centroids ) . 
[ 0115 ] In certain embodiments , the grouping module 1020 
puts location information into the T ( IP , TLL ) group if the 
location information has an IP address and the LL in the 
location information does not correspond with any of the 
static centroids in the centroid database , or any of the 
dynamic centroids in the dynamic centroid database 1060 . 
Likewise , the grouping module 1020 put location informa 
tion into the T ( NoIP , TLL ) group if the location information 
has no IP address and the LL in the location information 
does not correspond with any of the static centroids in the 
centroid database , or any of the dynamic centroids in the 
dynamic centroid database 1060 . 
[ 0116 ] In certain embodiments , the centroid module 1020 
determines whether any of the location information in the 
T ( IP , TLL ) group actually includes derived LLs even though 
these LLs are not found in the dynamic centroid database 
1060 or IP region database 1050 , and creates ( 1140 ) a new 
dynamic centroids corresponding to these possibly derived 
LLs . For example , if a first number of requests made in a 
certain amount of time with the same IP and the same LL ( or 
LLs in very close range with each other ) is unusually large , 
it is likely that this same LL or closely spaced LLs are 
actually derived LLs for the IP address because these many 
mobile users are unlikely to be at the same spot in such a 
short period of time . The centroid module 1020 may check 
the POI database to see if the IP address is associated with 
a POI , which would host many mobile users . If not , the 
centroid module 1020 may use these LLs to derive ( 1140 ) a 
dynamic centroid and store this LL together with the IP 
address in the dynamic centroid database 1060. The IP 
region system 1000 may also take the first number of 
requests with this IP address and the same LL ( or closely 
spaced LLs ) out of the T ( IP , TLL ) group and put them into 
the T ( IP , DLL_Dynamic ) group . 
[ 0117 ] As another example , if a second number of requests 
made in a certain amount of time with no IP and with a same 
LL ( or closely spaced LLs ) is unusually large , it is likely that 
this same LL ( or closely spaced LLs ) is actually a derived 
LL because these many mobile users are unlikely to be at the 
same LL in such short period of time . The centroid module 
1020 may regard this LL ( or closely spaced LLs ) as a 
dynamic centroid and store this LL in the dynamic centroid 
database 1060. The grouping module 1010 may also take the 
second number of requests with no IP address and with the 
same LL ( or closely spaced LLs ) out of the T ( NoIP , TLL ) 
group and put them into the T ( NoIP , DLL_Dynamic ) group . 

[ 0118 ] For each respective IP address in the surviving 
T ( IP , TLL ) group , the IP region creation module 1040 
generates ( 1150 ) , an IP region using the TLLs associated 
with this IP address in the T ( IP , TLL ) group . For example , 
as shown in FIG . 12 , the TLLs 1201 associated with the IP 
address of a WiFi device at an establishment 1200 ( e.g. , a 
city library ) are used to derive an IP region 1210 , which is 
a polygon ( e.g. , rectangle ) with a center location 1211 being 
a centroid derived from the TLLs 1201 and a size that is 
determined by the span of the TLLs in the T ( IP , TLL ) group . 
The IP region can be represented by a set of points , such as : 

IP Region = ( P1 , P2 , Pm ) 

where a point , Pm , is given by 
Pm = ( Latitudem , Longitudem ) 

The center location 1211 is also stored as the centroid 
associated with the IP region 1210. By representing a region 
as a set of points , the resolution of a region can be set to 
arbitrary levels depending on the number of points . For 
example , a region with three points can be used to encode a 
triangular - shaped region , four points a rectangular - shaped 
region , etc. 
[ 0119 ] Thus , IP regions are generated from ad requests 
that include IP addresses together with GPS - based LLs . 
Dynamic LL centroids and Dynamic IP centroids are some 
of the mechanisms to figure out bad LLs to weed them out , 
and thus not use in IPregion construction . In certain embodi 
ments , certain true LLs are not used to derive dynamic LL 
centroids . For example , if an LL occurs only during day 
time , but not during night time , at a certain frequency , it is 
not considered for dynamic LL centroid derivation , since 
this could be a valid POI like library where the router's LL 
is being obtained . However , if an LL occurs above a certain 
frequency during night time when real users are unlikely to 
be present , it is assumed that it is derived LL and qualifies 
for use dynamic LL centroid derivation . 
[ 0120 ] In certain embodiments , as shown in FIG . 13 , when 
an establishment is large , such as an airport 1300 , the IP 
region 1310 derived from the TLLs 1301 with centroid 1311 
may not represent the full span of the establishment linked 
to the same IP address because the TLLs obtained are either 
concentrated in a small area , or another outlier TLL 1302 is 
weeded out when deriving the centroid 1311 and the IP 
region 1310. Thus , the IP region engine would consult the 
POI database , to see if the calculated IP region is smaller 
than the POI region stored in the POI database , and if so , the 
POI region will be stored as the IP region for the IP address 
in the IP region database . 
[ 0121 ] In certain other embodiments , an IP region could 
be as large as a zip code when the associated IP address 
corresponds to a cellular IP address for a cellular tower . 
Hence , IP ranges could be as small as less than 50 meters , 
to as large as covering a wide area . 
[ 0122 ] The IP region system 1000 stores the IP regions 
generated by the IP region creation module 1040 in the 
database 1050. FIG . 14 illustrates a few examples of IP 
regions stored in the database 1050 as spatial indices 
together with the associated IP addresses and other infor 
mation such as their respective centroids , etc. When an ad 
request comes in including an IP address but without true 
LL , the IP regions database 1050 is queried with the IP 
address , and if a match is found , the centroid of the IP region 
can be used as an estimated location for the ad request , or the 
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entire IP region can be used as a probable region of the 
mobile device associated with the ad request . 
[ 0123 ] FIG . 15 is a diagrammatic representation of an ad 
server system 1500 provided by a computer / server system 
120 according to certain embodiments . As shown in FIG . 15 , 
the processor 202 in the computer / server system 120 , when 
executing an ad serving software program 1501 loaded in 
the main memory 204 , provides the ad server system 1500 
including a matching module 1520 , a ranking module 1520 , 
and one or both of an ad serving module 1530 and an ad 
exchange interface . The system 1500 makes use of a plu 
rality databases storing data used and / or generated by the ad 
server software program 1501 , including one or more of an 
ad campaign database 1550 for storing ad campaign param 
eters and ad documents for delivery to mobile devices , a 
database 1560 storing mobile user intent profiles , and a 
database 1570 for storing historical / statistical data , and a 
retargeting database 1580. Any or all of these databases can 
be located in the storage 210 , or in another server / computer 
120 and / or NAS 121 in the network 100 , which the process 
202 can access via the network interface device 208. The ad 
server system may further include conventional ad server 
functions in addition to the novel features disclosed herein 
[ 0124 ] In certain embodiments , to improve return on 
investment ( ROI ) for an advertisement campaign for a 
certain brand or store , device IDs associated with mobile 
users who have visited the brand or store are stored in the 
retargeting database 1580. The retargeting database 1580 is 
consulted when a subsequent ad request associated with the 
same or similar mobile user is processed . If the request is 
from a user whose device ID is found in the retargeting 
database , an advertisement document associated with the 
brand or store can be chosen for delivery to the user . The 
advertisement can be an advertisement for the particular 
store so as to draw the mobile user to visit the particular store 
again . Or , if any competitor store or any store in the same 
category of the particular store is in the vicinity of any of the 
mobile user , the advertisement can be an advertisement to 
draw the mobile user from the competitor store or the other 
store in the same category of the particular store . This way , 
more relevant advertisement can be provided to mobile 
users , increasing the ROI for the advertisement campaigns . 
In certain embodiments , as shown in FIG . 16A , the retar 
geting database 1580 includes , for each brand or store that 
is named for retargeting as part of an ad campaign , a 
plurality of mobile user identifiers associated with mobile 
users who have visited the brand or store . The time stamp for 
each visit may also be included so that older data can be 
discarded or ignored . A retargeting factor may be calculated 
for each event and is made to decay with the lapse of time 
so that older events become less important . 
[ 0125 ] To build the retargeting database , mobile device 
IDs ( or hashed versions of same ) associated with mobile 
users who have visited any particular store / brand for which 
an advertisement campaign is being run , and / or other stores 
in the same category as the particular store / brand ( stores / 
brands of interest ) . Each time a request for document is 
processed by the ad request processing system 700 , and is 
found to indicate that the associated mobile device is at or 
near one or more of the stores / brands of interest ( i.e. , a 
location - based event ) , the associated mobile device ID is 
stored together with the one or more stores / brands and / or 
their associated category or categories . The POI database 
may be consulted to determine the category or categories for 

the one or more of the stores of interests . FIG . 16B illustrates 
examples of location - based events showing a few requests 
indicating events of their associated mobile users being at 
stores B1 , B2 , and B3 . If store B1 is a store of interest , the 
device IDs associated with event No. 2 , 3 , 5 , , and 9975 are 
stored together with the store B1 and / or its associated 
category or categories in the retargeting database . As shown 
in FIG . 16B , more than one stores can be associated with a 
same user or device ID indicating the different stores the 
associated user has visited , and more than one category can 
correspond to one store . 
[ 0126 ] The time stamp in the event database can be 
important because events associated with a same mobile 
user that occur at the same place and within a range of time 
can simply mean one single prolonged visit . Or , if the 
duration lasts for a few hours regularly in each of several 
consecutive days , the associated events may simply mean 
that the mobile user is an employee , rather than a customer , 
at a certain business , and these events may be weeded out 
and not contribute to any entry in the retargeting database . 
A retargeting factor may be computed for each location 
based event based on , for example , a fence type of a 
triggered fences , and / or other factors . As shown in FIG . 
16B , the retargeting factor for a BR fence type is smaller 
than the retargeting factor for a BP fence type , which is 
smaller than the retargeting factor for a BC fence type . For 
example , instead of International Mobile Equipment Identity 
( IMEI ) numbers , which are not privacy safe , Apple IDFA 
and / or Google Advertising ID can be used as user identifiers . 
[ 0127 ] The database 1560 stores mobile user intent pro 
files of a plurality of mobile users . In certain embodiment , 
each mobile user intent profile is created from location 
based events associated with the mobile device carried by a 
respective mobile user . The location - based events provide a 
list of points of interest ( POIs ) the respective mobile user has 
visited over the course of a week , a month , etc. These user 
intent profiles may then be employed as a tool to allow 
mobile advertisers to recalibrate their campaign to target 
audiences based on their behavior to optimize returns . The 
creation of user intent profiles is performed after a certain 
amount of time have lapsed or a certain amount of location 
based events have accumulated in a database , and thus does 
not necessarily consume real time computing power . 
[ 0128 ] The user intent profiles are derived from location 
based events collected over a certain period of time , such as 
those shown in FIG . 16B . Again , the time stamp in the event 
database can be important because events associated with a 
same mobile user that occur at the same place and within a 
range of time can simply mean one single prolonged visit . 
Or , if the duration lasts for a few hours regularly in each of 
several consecutive days , the associated events may simply 
mean that the mobile user is an employee , rather than a 
customer , at a certain business , and these events may be 
weeded out when the user intent profile is derived . 
[ 0129 ] To derive the user intent profile for a specific user , 
most or all of the events associated with the mobile user ( or 
his / her device ID ) are examined , and from which an intent 
profile for the specific user can be derived . The intent profile 
can include , for example , categories of stores / businesses the 
specific mobile user has visited , the number of events for 
each category . The intent profile may also give weights to 
each visit . For example , a prolonged stay at a business may 
mean heightened interest on the mobile user's part , which 
should be taken into account in the user intent profile . Also , 
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older data may be less significant than newer data , so a decay 
factor of O < w < 1 can be added to the events based on their 
respective time stamp . 
[ 0130 ] In certain embodiments , the intent profile database 
1560 can be built on top of a Key - Value store like Redis , 
where the Key is the UID or a derived / hashed value of the 
UID , and the Value is the intent model data of this UID . One 
exemplary implementation of an intent model is to build an 
interest weights or affiliation weights map that associates an 
intent score for each category or each brand name . The intent 
score can be updated in a time - decay function , such as : 

new score = old_score * w + 1 

where ( < w < 1 . 
[ 0131 ] At the user level , each user's intent profile could be 
represented as a vector of intent scores : 

Intent_score = ( s_1 , s_2 , ... , s_n ) 

where s_i represents the intent score corresponding to the 
i - th category and / or brand . 
[ 0132 ] In certain embodiment , users are grouped into 
segments based on their intent profiles in the database 1560 . 
The grouping process is carried out based on the vectors of 
intent scores using clustering algorithms such as K - means 
algorithm . Once user segments are defined , ad delivery is 
determined separately for different segments . 
[ 0133 ] In certain embodiments , the ad server system 1500 
receives the annotated ad request 910 from the request 
processing system 700 , which can be provided by the same 
computer / server system 120 that also provides the ad server 
system 1500 , or by another computer / server system 120 in 
the network 100. The matching module 1520 searches in the 
campaign database 1550 for one or more matching ads by 
comparing the characteristics in the annotated request 910 
with requirements of a number of advertisement documents 
stored in a campaign database to find one or more matching 
advertisement documents . For example , as shown in FIG . 
16C , where each row represents a set of matching criteria of 
an advertisement document , the store Costco can have three 
sets of matching criteria each corresponding to a different 
type of place and / or different trigger accuracy . They may 
also belong to different category of goods / services and 
require different request attributes , such as different range of 
mobile user ages , different days of the week , and / or different 
hours during the day . The advertiser or merchant may offer 
different prices for requests meeting these different sets of 
criteria . For example , the advertiser or merchant may offer 
$ 30 CPM for ads in response to requests triggering the BC 
place and coming from users in the age range of 20-50 years 
old , while offering only $ 10 CPM for ads in response to 
requests triggering the BP place and coming from users in 
the same age range . 
[ 0134 ] If more than one matching ad documents are found , 
the ranking module 1520 ranks the matching ad documents 
based on the types of businesses the ad documents are 
associated with , the price offered for delivering each match 
ing ad document , the mobile user intent profiles in the 
database 1560 , the historical / statistical data in the database 
1570 , and / or information in the retargeting database 1580 in 
accordance with preset algorithms that are configured to 
optimize or improve advertisement efficiency . For example , 
an ad request may trigger both the BR place of Costco and 
the BR place of T. J. Maxx . The ranking module 1520 may 
examine the request attributes and the bid price for each of 
these two advertisement documents . For example , if the 

mobile user associated with the ad request is a 20 year old 
male and the request is sent on Monday during lunch hour , 
and the historical / statistical data indicates that males in their 
20s are less likely to visit T. J. Max during lunch hours , it 
could be inferred that the mobile user is more interested in 
fast food offered by Costco than shopping in T. J. Max . Thus , 
in this situation , even though Ad 01233 for Costco for the 
BR place is priced much lower than the Ad 02457 for T. J. 
Max , Ad 01233 is selected for its higher possibility of a 
positive mobile user response to the ad . On the other hand , 
if the mobile user associated with the ad request is a 50 year 
old female and the request is sent on a Saturday afternoon , 
it could be inferred that the mobile user is more likely 
heading toward the department store , and Ad 02457 is 
selected over Ad 01233 . 
[ 0135 ] In certain embodiments , the ranking module 1520 
selects an advertisement document from the one or more 
matching advertisement documents by looking into histori 
cal / statistical data , the mobile user profiles , and / or the 
retargeting database to determine the propensity of the 
mobile user to react positively to any of the one or more 
matching advertisement document . The historical statistical 
data , the mobile user profiles , and / or the retargeting database 
may be derived from fulfilled ad requests and mobile user 
responses in the past , as discussed in further detail below . 
For example , as shown in FIG . 17 , which lists the location 
information , time of request , advertisement category and 
mobile user response for each fulfilled ad request associated 
with a mobile user over the course of six months . A user 
intent profile can be derived from these historical data that 
indicates that the mobile user has a tendency to respond 
positively by clicking on ads in the C2 category , or by 
visiting stores of C2 category , while ignoring mostly ads in 
the C1 category . Thus , the ranking module 1520 would favor 
advertisement documents in the C2 category over advertise 
ment document in the C1 category . Similarly , sometimes , the 
historical data may also show that a user tends to respond 
positively to ads when he is in BP type places covering 
parking lots of different businesses / categories , presumably 
while waiting for others . This preference of a particular type 
of places is also considered by the ranking module 1520 to 
select an advertisement document for delivery to the mobile 
user . 

[ 0136 ] Instead of , or in addition to , using the historical 
data , statistical data associated with each of the one or more 
matching advertisement documents can be used to aid in the 
selection of the advertisement document for delivering to the 
mobile user . Statistical data associated with an advertise 
ment document can be gathered from mobile users , who 
have responded positively to the same or similar advertise 
ment documents by visiting stores ( being in BC / BP of a 
store ) of the same or similar advertisement document , is also 
considered as a valid response for this purpose .. Over the 
course of time , the responses from mobile users can be 
grouped in different place types , mobile user characteristics , 
such as age , gender , education level , annual income ranges , 
and / or device make / models . The distribution over these 
groups can be used to determine if a current mobile user has 
a tendency to react positively to the advertisement docu 
ment . For example , the statistical data of an advertisement 
document shows that a female of the age of 20-40 years old 
and having a college education and an income level of 
$ 50K- $ 100K , when in BR type of places , has a strong 
tendency to react positively to a certain type of advertise 
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ment documents . Thus , if the ad request 910 includes the 
attributes that match the bolded attributes in FIG . 18 , the 
advertisement document can be favored during the selection 
if other factors do not suggest otherwise . 
[ 0137 ] In certain embodiments , the ranking module 1520 
employs an algorithm , such as the method 1900 shown in 
FIG . 19 , to take into account multiple factors to select an 
advertisement documents for delivering to the mobile device 
130. As shown in FIG . 19 , the method 1900 comprises , for 
each of the matching advertisement documents , determining 
( 2310 ) a first selection factor for the matching advertisement 
document based on request attributes , such as the triggered 
place , the mobile user's age , gender , education level , etc. If 
the database 1560 is provided and a user profile for the 
mobile user is available , the method further comprises 
determining ( 2320 ) a second selection factor for the match 
ing advertisement document based on a user profile or 
historical data associated with the mobile user . If the data 
base 1570 is provided and statistical results associated with 
the matching advertisement document is available , the 
method further comprises determining ( 2330 ) a third selec 
tion factor for the matching advertisement document based 
on statistical results associated with the advertisement docu 
ment . If the database 1580 is provided and includes infor 
mation associated with the advertisement document , the 
method further comprises determining ( 2340 ) a fourth selec 
tion factor for the matching advertisement document based 
on information associated with the advertisement document 
in the retargeting database 1580. The method then proceeds 
to calculating ( 2350 ) a final selection factor by aggregating 
the first , second , and third selection factors and the bidding 
price associated with the advertisement document . After the 
final selection factors for all of the matching advertisement 
documents are calculated , the matching advertisement docu 
ment with the highest selection factor is selected ( 2360 ) for 
delivery to the mobile device associated with the ad request 
901 . 
[ 0138 ] For example , if an ad request associated with a 30 
year old male mobile user comes in during lunch hour on a 
weekday and its annotated version matches all of the adver 
tisement documents shown in FIG . 20C , the ad documents 
with the category “ fast food " can be given a higher first 
selection factor than the ad document with the category 
“ electronics , ” which can be given a higher first selection 
factor ( SF1 ) than the ad document for the category “ general 
merchandise , ” which can be given a higher first selection 
factor than the ad document for the category " department 
store , " as shown in FIG . 20. Now , if the mobile user has a 
history of favoring electronic ads , the ad document with the 
category " electronics ” can be given a higher second selec 
tion factor ( SF2 ) than the rest of the ads . 
[ 0139 ] Further , if the statistical results indicate that the 
mobile user is more likely to respond to ads in the categories 
of “ electronics ” and “ general merchandise , ” the ad docu 
ments with the categories “ electronics ” and “ general mer 
chandise ” can be given a higher third selection factor ( SF3 ) 
than the rest of the ads . Moreover , the retargeting database 
1580 is consulted to see if the mobile user has been in any 
of the business locations associated with the ad documents 
recently , and the fourth selection factor ( SF4 ) is given for 
each matching ad document based on information in the 
retargeting database 1580. Finally , the first , second and third 
selection factors for each ad document are aggregated 
together with the bidding price of the ad document by 

weighted summation , multiplication , or a combination 
thereof , or any other algorithms , to generate the final selec 
tion factor ( FSF ) . For example , in one embodiment , a simple 
formula of : FSF = ( SF1 + SF2 + SF3 ) * P , where P is the bid 
price of the advertisement document , can be used to calcu 
late the final selection factor , as shown in FIG . 20. Thus , Ad 
01231 is selected in this example as the advertisement 
document for transmitting to the requester for delivering to 
the mobile device 130. In certain embodiments , the ad 
serving module 1530 retrieves the selected ad request from 
the campaign database 1550 and forms the data packets from 
the ad document and transmit the data packets to the 
requester via the network interface device 208 . 
[ 0140 ] In certain embodiments , the ad server system 1500 
further comprises a market place interface module 1540 , 
which receives annotated requests 910 from the ad annota 
tion module 204 and transmits the annotated requests 910 in 
one or more data packets to one or more computer / servers 
120 running an ad exchange or ad market place via a 
packet - based network such as the Internet 110 , as shown in 
FIG . 21. The annotated ad request 910 gets posted by the ad 
exchange or ad market place post for bidding by mobile 
advertisers via their respective computer / server system 120 , 
each of which may provide a front - end server and a bidding 
calculator , and has access to a campaign database . The 
front - end server monitors the ad requests posted on the ad 
exchange and transmits the bids generated by the bidding 
calculator . The bidding calculator calculates bid prices for 
the ad requests posted on the ad exchange using conven 
tional or proprietary algorithms , such as those discussed 
above , and generate the bids for transmission by the front 
end server . 
[ 0141 ] In certain embodiments , the market place interface 
module 1540 may determine a minimum bid price for the 
annotated request and attach the minimum bid price to the 
annotated request 910 before transmitting it to the bidders . 
The market place interface module 1540 is further config 
ured to receive the bids from the bidders and / or the ad 
exchange . Each bid may include information such as a 
bidder ID , the request ID , price for the bid , etc. The market 
place interface module 1540 may forward the bids received 
within a preset time period after transmitting the annotated 
ad request 910 to the ad serving module , which may select 
an ad corresponding to the ad request 901 from the bids 
and / or the matching ads from the campaign database based 
on their respective prices and performance prediction , as 
discussed above . 
[ 0142 ] In certain embodiments , the annotated ad request 
901 is fulfilled by another mobile advertiser that offered the 
winning bid for the ad request 910 instead of by the ad server 
system 1500. The bidding calculator in the computer / server 
system 120 of the other mobile advertiser is configured to 
utilize the information provided in the annotated ad request 
910 in calculating the bid price . For example , as shown in 
FIG . 22 , in certain embodiments , the computer / server 120 of 
the other mobile advertiser is configured to receive ( 2602 ) 
an annotated request 910 from the ad exchange and deter 
mines whether to place a bid for the annotated ad request 
910 by examining ( 2604 ) the request attributes and the 
places in the annotated ad request , with respect to preset 
campaign criteria similar to that shown in FIG . 20C . For 
example , if an ad campaign for Target Stores specifies places 
such as Walmart building and parking lots , and the annotated 
request 910 is annotated with a place having business / brand 
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name Walmart and location / type US / CA / ( Mountain View ) 
BP , a determination to place a bid would be made ( 2606 ) . 
Next , the bidding calculator can use the same or similar 
process described with reference to FIGS . 19 and 20 , to 
generate ( 2608 ) a bid of , for example , $ 0.15 CPC , for an ad 
document to be delivered in response to the ad request . 
[ 0143 ] In certain embodiments , as shown in FIG . 9C , an 
ad request can be annotated with more than one place and 
the bidding calculator may consider more than one of these 
places in calculating the bid price . For example , if an ad 
request is annotated with business / brand name Target and 
place US / CA / Mountain View / BR , and with business / brand 
name Walmart and place US / CA / Mountain View / BP , the 
bidding calculator may raise the bid price to , for example , 
$ 0.20 CPC , for a Target ad , because the mobile user is at the 
vicinity of both of the two competing stores and is more 
likely to be swayed from one store to another in response to 
the mobile ad . 
[ 0144 ] Thus , methods and apparatus according to certain 
embodiments enable a location market place . In this market 
place , the merchandises or supplies are the mobile requests 
properly tagged with mobile user intent indications repre 
sented by places in which the mobile users are located . The 
buyers are the advertisers who are interested in delivering 
ads based on the places and can bid on the places . The 
market place can determine the winning bidder based on the 
bidding price and location - based performance estimation , 
which together determine the market place efficiency . Thus , 
the market place can be used for maximized or increased 
benefits to both advertisers and publishers . 
[ 0145 ] FIG . 23 is a diagrammatic representation of a store 
visit lift ( SVL ) system 2300 provided by a computer / server 
system 120 according to certain embodiments . As shown in 
FIG . 23 , the processor 202 in the computer / server system 
120 , when executing an SVL software program 2301 loaded 
in the main memory 204 , provides the SVL system 2300 
including a group selection module 2310 , an ad server 
module 2320 , an ad request processing module 2330 , and an 
analyzer module 2340. The system 2300 makes use of a 
plurality databases storing data used and / or generated by the 
SVL software program 2301 , including one or more of a 
database 2350 for storing location - based events , a database 
2360 storing historical / statistical data , a POI directory 2370 , 
and a database for map data 2380. Any or all of these 
databases can be located in the storage 210 , or in another 
server / computer 120 and / or NAS 121 in the network 100 . 
[ 0146 ] FIG . 24 is a flowchart illustrating a method 2400 
for increasing store visitation responses to location - based 
mobile advertising , according to an embodiment of the 
present disclosure . The ad server 2320 delivers ( 2410 ) via 
the packet - based network a first digital advertisement docu 
ment ( ad ) to a first group of mobile devices selected by the 
group selection module 2310. In one embodiment , the group 
selection module 2310 uses one or more of several tech 
niques , e.g. , panel - based , request - based and a software 
development kit ( SDK ) , to select the first group of mobile 
devices for the purpose of collecting mobile user location 
information , mobile user information such as age , gender , 
education level , income level , etc. , and mobile device infor 
mation such as mobile device ID in the form of , for example , 
IMEI ( International Mobile Station Equipment Identity ) , 
make and model of mobile devices , etc. , that is associated 
with mobile users who may trigger certain location - based 
events . 

[ 0147 ] When the panel - based technique is used , the first 
group of mobile devices can be mobile devices associated 
with a pre - selected panel of mobile users with certain 
distributions of age , gender , education level , income level , 
and / or make and model of mobile devices , etc. , as illustrated 
in the examples shown in FIG . 25. In certain embodiments , 
the pre - selected panel of mobile users have agreed to 
voluntarily install an application program ( app ) on their 
mobile devices to periodically provide their location data to 
one or more mobile publishers 102 , who then share the 
location data with the SVL system 2300 or include the 
location data in their requests for documents . 
[ 0148 ] The method 2400 further comprises receiving 
( 2420 ) a first set of mobile device data associated with at 
least some of the first group of mobile devices . The first set 
of mobile device data may come as a result of the mobile 
publishers sharing the location data associated with the 
panel of users . In certain embodiments , a software devel 
opment kit ( SDK ) is provided to and installed on the 
publishers . The SDK applies logic to control the timing of 
location data being pulled from the mobile devices . Thus , 
the mobile devices do not need to send their location data 
continuously to preserve battery life . The location data in 
this panel - based approach and / or SDK - based approach are 
usually valid or geo - precise LL , allowing more accurate 
determination of the locations of the mobile users with 
respect to the locations of the businesses of interest . 
[ 0149 ] If a panel of mobile users is not available , the first 
group of mobile users can be randomly selected such that 
their distributions of age , gender , education level , income 
level , and / or make and model of mobile devices , etc. , are 
representative of the corresponding distributions of the 
general mobile user population . The first set of mobile 
device data may come as part of the requests for documents 
associated with at least some of the first group of mobile 
devices , as they interact with the mobile publishers . The ad 
request processing module 2330 generates , for each request , 
the location or probable locations from these location data as 
it does with any incoming request , and determines whether 
the request triggers any geo - fences or predefined places . 
[ 0150 ] The first set of mobile device data are stored in the 
request database 2350. FIG . 26 illustrates an example of the 
first set of mobile device data according to certain embodi 
ments . The first set of mobile device data can be data 
received during the course of , for example , 24 hours or 7 
days , after the first digital advertisement is sent . The group 
selection module 2310 identifies ( 2430 ) a second set of 
mobile device data among the first set of mobile device data , 
the second set of mobile device data including location 
information that indicates responses the first digital adver 
tisement . For example , as shown in FIG . 26 , if the first 
digital advertisement is for getting more traffic to store B1 , 
the group selection module 2310 would select Data Group 
Nos . 2 , 3 , 5 , ... , 9975 out of the first set of mobile device 
data as the second set of mobile device data because these 
mobile device data all indicate that the associated mobile 
users have visited store B1 within 24 hours after the first 
digital advertisement is sent to them . 
[ 0151 ] In certain embodiments , the mobile device data 
stored in the request database do not include the business 
names and the analyzer module 2340 determines whether 
any of the location information in the first set of mobile 
device data includes geographical coordinates that corre 
spond to one or more geographic regions associated with the 
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first digital advertisement . For example , if the first digital 
advertisement is intended to get more traffic to a store 
located at LL ( 45.35 , 110.75 ) , the group selection module 
2310 would choose the mobile device data groups including 
location coordinates within a certain range of ( 45.35 , 110 . 
75 ) as the second set of mobile device data , such as the 
location coordinates associated with Data Group Nos . 2 , 3 , 
5 , . . . , 9975 , as shown in FIG . 30 . 
[ 0152 ] The analyzer module 2340 also generates ( 2440 ) 
statistical results using the second set of mobile device data . 
The statistical results include performance trends related to 
one or more of a set of demographics , such as age , gender , 
education level , annual income , or other device level attri 
butes , such as make and model of mobile devices , operating 
system , carrier , time of the day , day of week , etc. For 
example , the statistical results shown in FIG . 27 indicate that 
female mobile users in the age group of 20-39 with college 
education and annual income in the range of $ 50K- $ 100K 
are more responsive to the first digital advertisement . These 
statistical results can then be used by the ad server system 
1500 to select an advertisement document in response to a 
subsequent request . For example , if the subsequent request 
comes from a 23 year - old female mobile user with college 
education in the vicinity of store B1 , the ad server system 
1500 may give preference to the first digital advertisement 
for store B1 in response to the request because the statistical 
results indicate that such a mobile user is likely to respond 
to the advertisement . On the other hand , if the subsequent 
request comes from a 35 year - old male mobile user with 
high - school eduction in the vicinity of store B1 , the ad 
server system 1500 may choose a different digital adver 
tisement for another store B2 because the statistical results 
indicate that this mobile user is unlikely to respond to the 
advertisement for store B1 . 
[ 0153 ] In certain embodiments , some or all of the systems 
300 , 700 , 1000 , 1500 , and 2300 can be provided by one 
computer / server 120 or multiple computers / servers 120 
coupled to each other via local and / or wide area networks . 
We claim : 
1. A method performed by one or more computer systems 

coupled to a packet - based network , comprising : 
receiving from the packet - based network a first request 

indicating a first location of a first mobile device at a 
first time , the request including first non - location data 
associated with the first mobile device ; 

in response to the first location being proximate to a first 
physical object , determining whether the first non 
location data meet one or more requirements ; 

in response to the first non - location data meeting the one 
or more requirements , registering a first event at the 
first physical object for the first mobile device based on 
the first request ; 

receiving from the packet - based network a second request 
indicating a second location of the first mobile device 
at a second time and including second non - location 
data ; 

in response to the second location being proximate to a 
second physical object , determining a set of selection 
factors including at least a first factor based at least on 
the first event ; and 

selecting content associated with one of the first physical 
object and the second physical object for delivery to the 
mobile device via the packet - based network based at 
least on the set of selection factors . 

2. The method of claim 1 , wherein : 
the first location triggers a first geo - fence associated with 

the first physical object ; and 
the second location triggers a second geo - fence associated 

with the second physical object . 
3. The method of claim 2 , wherein the first physical object 

is associate with a first entity and the second physical object 
is associated with a second entity distinct from the first 
entity . 

4. The method of claim 3 , wherein : 
the first physical object includes a first building ; 
the first non - location data includes a mobile user identi 

fication ( UID ) or a hashed value representing the UID ; 
and 

the one or more requirements include a requirement that 
historical requests associated with the UID do not 
indicate that the first mobile device have regularly been 
in or near the first building for prolonged periods of 
time . 

5. The method of claim 3 , wherein the first entity and the 
second entity belong to a same category of entities . 

6. The method of claim 3 , wherein the first factor is 
dependent on an amount of elapsed time between the first 
time and the second time . 

7. The method of claim 3 , wherein : 
the first geo - fence is one of a set of different types of 

geo - fences associated with the first physical object ; and 
the first factor is further dependent on a type of the first 

geo - fence . 
8. The method of claim 1 , wherein : 
the second non - location data includes a mobile user 

identification ( UID ) or a hashed value representing the 
UID ; and 

the set of selection factors further includes a second factor 
based on a mobile user intent profile associated with the 
UID or hashed value representing the UID ; 

the method further comprising , before receiving the sec 
ond request , deriving the mobile user intent profile 
using at least a plurality of requests associated with the 
first mobile device , one or more respective requests of 
the plurality of requests indicating that the first mobile 
device has been proximate to a respective entity of a set 
of entities . 

9. The method of claim 8 , wherein deriving the mobile 
user intent profile comprises : 

determining a set of intent scores corresponding , respec 
tively , to the set entities based at least on the plurality 
of requests , the set of entities including an entity 
associate with one of the first physical object and the 
second physical object ; and 

updating the intent scores using one or more time decay 
functions . 

10. The method of claim 1 , wherein : 
the second non - location data includes first characteristics 

of a mobile user associated with the first mobile device ; 
the set of selection factors further includes a third factor 

based on statistical results for various mobile user 
characteristics derived from historical requests associ 
ated with a plurality of mobile devices ; and 

the set of selection factors further includes a third factor 
based on comparison of the first characteristics with the 
statistical results . 
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11. The method of claim 1 , wherein : 
the first location triggers one of a set of geo - fences 

associated with the first physical object ; and 
the first factor is further dependent on which of the set of 

geo - fences is triggered by the first location . 
12. The method of claim 1 , wherein the first factor is 

dependent on an amount of elapsed time between the first 
time and the second time . 

13. The method of claim 1 , wherein : 
the first non - location data includes first characteristics of 

a mobile user associated with the first mobile device ; 
the one or more requirements include specifications of 

required mobile user characteristics ; and 
determining whether the first non - location data meets one 

or more requirements includes comparing the first 
characteristics with the required mobile user character 
istics . 

14. The method of claim 13 , wherein the first factor is 
dependent on an amount of elapsed time between the first 
time and the second time . 

15. The method of claim 14 , wherein the first physical 
object is associate with a first entity and the second physical 
object is associated with a second entity distinct from the 
first entity but belong to a same category of entities as the 
first entity . 

16. A non - transitory computer readable medium storing 
therein computer readable instructions which , when 
executed by one or more processors , cause the one or more 
processors to carry out a method_comprising : 

receiving from the packet - based network a first request 
indicating a first location of a first mobile device at a 
first time , the request including first non - location data 
associated with the first mobile device ; 

in response to the first location being proximate to a first 
physical object , determining whether the first non 
location data meet one or more requirements ; 

in response to the first non - location data meeting the one 
or more requirements , registering a first event at the 
first physical object for the first mobile device ; 

receiving from the packet - based network a second request 
indicating a second location of the first mobile device 
at a second time and including second non - location 
data ; 

in response to the second location being proximate to a 
second physical object , determining a set of selection 
factors including at least a first factor based at least on 
the first event ; and 

selecting content associated with one of the first physical 
object and the second physical object for delivery to the 
mobile device via the packet - based network based at 
least on the set of selection factors . 

17. The non - transitory computer readable medium of 
claim 16 , wherein : 

the first location triggers a first geo - fence associated with 
the first physical object ; 

the second location triggers a second geo - fence associated 
with the second physical object ; 

the first physical object is associate with a first entity and 
the second physical object is associated with a second 
entity distinct from the first entity but belonging to a 
same category of entities as the first entity ; 

the first physical object includes a first building ; 
the first non - location data includes a mobile user identi 

fication ( UID ) or a hashed value representing the UID ; 
the one or more requirements include a requirement that 

historical requests associated with the UID do not 
indicate that the first mobile device have regularly been 
in or near the first building for prolonged periods of 
time ; and 

the first factor is dependent on an amount of elapsed time 
between the first time and the second time . 

18. The non - transitory computer readable medium of 
claim 16 , wherein : 

the second non - location data includes a mobile user 
identification ( UID ) or a hashed value representing the 
UID ; and 

the set of selection factors further includes a second factor 
based on a mobile user intent profile associated with the 
UID or hashed value representing the UID ; 

the method further comprising , before receiving the sec 
ond request , deriving the mobile user intent profile 
using at least a plurality of requests associated with the 
first mobile device , one or more respective requests of 
the plurality of requests indicating that the first mobile 
device has been proximate to a respective entity of a set 
of entities . 

19. The non - transitory computer readable medium of 
claim 16 , wherein : 

the first non - location data includes first characteristics of 
a mobile user associated with the first mobile device ; 

the one or more requirements include specifications of 
required mobile user characteristics ; 

determining whether the first non - location data meets one 
or more requirements includes comparing the first 
characteristics with the required mobile user character 
istics ; and 

the first factor is dependent on an amount of elapsed time 
between the first time and the second time . 

20. The non - transitory computer readable medium of 
claim 16 , wherein : 

the second non - location data includes first characteristics 
of a mobile user associated with the first mobile device ; 

the set of selection factors further includes a third factor 
based on statistical results for various mobile user 
characteristics derived from historical requests associ 
ated with a plurality of mobile devices , and 

the set of selection factors further includes a third factor 
based on comparison of the first characteristics with the 
statistical results . 


