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(57) ABSTRACT 
A system may generate a view area based on a field of view of 
an advertising unit, a sight distance from the advertising unit 
and a view direction associated with the advertising unit; 
identify a set of road segments that fall within the view area of 
the advertising unit; and associate the advertising unit as 
being viewable to mobile subscribers of a network service 
provider traversing the identified set of road segments. The 
system may further receive a request for a report including 
information regarding an audience available to the advertis 
ing unit over a period of time; query a data warehouse for 
aggregate Subscriber data associated with locations of the set 
of road segments over the period of time; and generate the 
report regarding the audience for thead unit over the period of 
time based on the retrieved aggregate Subscriber data. 
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ADVERTISING UNIT VIEW AREA 

BACKGROUND 

0001 Advertisements may be placed in public locations 
so that they may be viewed by those who pass by the adver 
tisements. For example, advertisers may buy advertisement 
space on billboards or bus stop street furniture to build brand 
awareness. However, it may be difficult for advertisers to 
determine how large of an audience is actually able to view a 
particular advertisement over a period of time. Moreover, it 
may be difficult for the advertisers to gain information regard 
ing the demographic or other attributes of the audience who 
may be able to view the advertisement. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0002 FIG. 1 illustrates an exemplary system for providing 
reports for ad units based on collected data from subscriber 
network devices. 
0003 FIG. 2A illustrates an exemplary view area for an ad 

unit. 
0004 FIG. 2B illustrates an alternate exemplary view area 
for an ad unit. 
0005 FIG. 3 illustrates exemplary filtering of sets of road 
segment data identified as within view areas of exemplary ad 
units. 
0006 FIG. 4 illustrates an exemplary process for associa 
tion of road segment data with ad units. 
0007 FIG. 5 illustrates an exemplary process for the cre 
ation of ad unit subscriber reports for ad units based on 
aggregate Subscriber data. 

DETAILED DESCRIPTION 

0008. An advertising system may maintain information 
regarding structures on which advertisements may be placed. 
These structures may be referred to as ad units. The ad units 
may be placed within view of various road segments, such 
that people who pass by the units may see content displayed 
on the ad units. The advertising system may be further con 
figured to generate reports that provide information regarding 
the audience of people who may view the ad units. To do so, 
the advertising system may be configured to determine which 
road segments are within view of what ad units, determine 
which mobile subscribers traversed the determined road seg 
ments, and compile a report including number and demo 
graphic attributes of the ad unit audience based on the tra 
versing mobile subscribers. 
0009. The advertising system may utilize a segment iden 

tifier module of an ad unit reporting device to determine from 
what road segments an adunit may be viewable. For example, 
based on ad unit attributes Such as latitude, longitude, ad unit 
orientation, advertisement width and height, the segment 
identifier module may be configured to determine a field of 
view, sight distance, and ad unit orientation information. 
Using the field of view, sight distance, and orientation, the 
segment identifier module may compute a view area expand 
ing out from the advertising unit. The segment identifier 
module may identify a set of road segments that are included 
within the view area, and may further filter the set of road 
segments to avoid double-counting and to ensure ad unit 
visibility from the road segments. 
0010. The advertising system may further utilize a data 
warehouse to aggregate data regarding mobile Subscribers 
who traverse road segments. For example, a network service 
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provider may collect data when mobile subscriber devices 
send or receive calls, send or receive text messages, or browse 
or use mobile applications on their mobile devices (e.g., what 
sites were visited, what applications were used, lengths of 
time spend performing the usage). The network service pro 
vider may further collect information indicative of where the 
mobile subscriber devices were located during the network 
usage, thereby generating location information indicative of 
which subscribers traversed what road segments at what 
times. Moreover, the data warehouse may be further config 
ured to analyze the collected web and application usage data 
to determine preferences or other characteristics of the sub 
scribers based on what websites or other content the subscrib 
ers were accessing on their Subscriber devices. By combining 
the application usage data locations with the network usage 
data and web and other Supplemental information Such as 
Subscriber demographics, the data warehouse may accord 
ingly generate aggregate Subscriber data including demo 
graphic information and other preferences of the audience of 
Subscribers who traverse the road segments. 
0011 Based on the aggregate subscriber data and the road 
segments associated with the ad units, an ad unit Subscriber 
report module of the ad unit reporting device may be config 
ured to respond to requests for reports regarding the demo 
graphics, favorite websites, or other aspects of the audience 
who passes by an ad unit over various points of time (e.g., per 
day, on a particular day, on weekends, on Monday nights, 
etc.). The ad unit reporting device may accordingly identify 
the set of road segments associated with the ad unit, query for 
subscriber information for those subscribers associated with 
the road segment locations over the designated period of time, 
and provide a report including counts, demographics, other 
information regarding the ad unit audience. To ensure privacy 
of the subscribers whose information is included in reports, 
the system may remove subscriber identifiable information 
(e.g., names and phone numbers) from the Subscriber infor 
mation. 

0012 FIG. 1 illustrates an exemplary system 100 for pro 
viding ad unit subscriber reports 138 for ad units based on 
collected data from subscriber network 110 devices. The 
system may include a map data server 104 configured to 
provide road segment data 102 and an ad unit server 108 
configured to provide ad unit data 106. The system 100 may 
further include a subscriber network 110 configured to pro 
vide communications services to a plurality of Subscriber 
devices, and to generate network usage data 114 and web and 
application usage data 118 based on the provided services. 
The data warehouse 126 may be configured to assign location 
attributes 116 to the network usage data 114, assign Sub 
scriber attributes 120 to the received web and application 
usage data 118, receive demographic information 124 from 
Supplemental data sources 122 and process the received data 
into aggregate subscriber data 128 matched by subscriber 
identifiers 112. The system 100 may also include an ad unit 
reporting device 130 configured to utilize a segment identifier 
module 132 to receive road segment data 102 and ad unit data 
106, and generate ad unit segment data 134 indicative of 
which ad units are viewable from what road segments. The ad 
unit reporting device 130 may also include a report generator 
module 136 configured to receive requests for ad unit reports 
138, and to generate the ad unit reports 138 based on the 
aggregate Subscriber data 128 and the ad unit segment data 
134. The system 100 may take many different forms and 
include multiple and/or alternate components and facilities. 
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While an exemplary system 100 is shown in FIG. 1, the 
exemplary components illustrated in Figure are not intended 
to be limiting. Indeed, additional or alternative components 
and/or implementations may be used. 
0013 Road segment data 102 may be defined as data 
indicative of a portion of roadway or other path over which a 
vehicles or pedestrians may be capable of traversing. Road 
segment data 102 may include data indicative of one or more 
of roadways that may be traversed by automobiles or trucks, 
sidewalks, bike paths, trolley lines, and light rail lines, as 
Some examples. Exemplary sets of road segment data 102 
may include, for example, the open street map (OSM) data set 
maintained by the OpenStreetMap Foundation, and the 
Navteq R) map data distributed by the Location & Commerce 
division of Nokia Corporation. The map data server 104 may 
be configured to maintain geographic road segment data 102 
regarding the roads and other pathways that may be traversed. 
Exemplary elements of geographic road segment data 102 
may include: a unique identifier of the road segment, starting 
and ending latitude and longitude values for the identified 
road segment, a road segment direction (e.g., North, South, 
East, West, South by Southwest), a way name (e.g., a name of 
the road in which the road segment is included), a way iden 
tifier (e.g., a unique map data identifier corresponding to the 
indicated way name), a highway type (e.g., whether the indi 
cated road segment is a residential road, a primary road or 
secondary road), a speed limit of the road segment (e.g., in 
miles per hour), and a segment length of the indicated road 
segment (e.g., in meters), as some examples. As the road 
segments may be directional, a two way segment of roadway 
may include two separate segments and segment identifiers, 
one for each direction. 

0014. An ad unit may include a structure on which adver 
tisements may be placed. The ad units may be placed within 
view of various portions of roadway or other paths, with the 
intent that people who pass by thead units may see the content 
displayed on the ad units. Exemplary ad units may include 
billboards and street furniture, such as advertisements on bus 
stops or benches. The ad unit server 108 may be configured to 
maintain ad unit data 106 regarding the ad units available to 
the system 100. As some non-limiting examples, the ad unit 
data 106 may include: an ad unit identifier (e.g., an internal 
system-defined unique identifier identifying the ad unit), an 
ad unit code (e.g., an advertiser or other externally-provided 
code identifying the ad unit), an ad unit direction (e.g., a 
direction in which the ad unitisfacing, sometimes encoded as 
a direction abbreviation such as North, South, East, West, 
South by Southwest), an ad unit name (e.g., a friendly name to 
include in a user interface apart from ad unit number), size 
information about advertisements carried by the ad unit such 
as width and height, height of the ad unit over ground level. 
type of ad unit (e.g., billboard, Street furniture) and informa 
tion indicative of the content or advertiser whose content is 
included on the ad unit. 

0015 The subscriber network 110 may provide commu 
nications services, such as packet-switched network services 
(e.g., Internet access, VoIP communication services) and 
location services (e.g., device positioning), to devices con 
nected to the subscriber network 110. Exemplary subscriber 
networks 110 may include a VoIP network, a VoITE (Voice 
over LTE) network, a cellular telephone network, a fiber optic 
network, and a cable television network, as Some non-limit 
ing examples. 
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0016 Subscriber devices on the subscriber network 110 
may be associated with subscriber identifiers 112 used to 
unique identify the corresponding devices. Subscriber iden 
tifiers 112 may include various types of information sufficient 
to identify the identity of a subscriber or a subscriber device 
over the subscriber network 110, such as mobile device num 
bers (MDNs), mobile identification numbers (MINs), tele 
phone numbers, common language location identifier (CLLI) 
codes, Internet protocol (IP) addresses, and universal 
resource identifiers (URIs), as some non-limiting examples. 
0017. The subscriber network 110 may generate data 
records representing usage the subscriber network 110 by the 
Subscriber devices, for purposes including billing and net 
work traffic management. Exemplary network usage of the 
Subscriber network 110 may include placing or receiving a 
telephone call, sending or receiving a text message, using the 
web browser to access Internet web pages, and interacting 
with a networked application in communication with a 
remote data store. A usage data record of a Subscriber making 
use of the subscriber network 110 may be referred to hereinas 
a transaction or transaction record. Usage records of transac 
tions may include information indexed according to the Sub 
scriber identifier 112 of the device using the subscriber net 
work 110. For example, data records of phone calls and SMS 
messages sent or received by a Subscriber device may include 
the MDN of the originating device and of the destination 
devices. 

0018. The subscriber network 110 may be configured to 
capture network usage data 114 from various network ele 
ments. Network usage data 114 may include data captured 
when a subscriber is involved in a voice call over the sub 
scriber network 110, sends or receives a text message over the 
subscriber network 110, or otherwise makes use of a data or 
voice service of the network to communicate with other sub 
scriber devices accessible via the subscriber network 110. 
The network elements of the subscriber network 110 may 
include a collection of network switches or other devices 
throughout the subscriber network 110 configured to track 
and record these Subscriber transactions, e.g., regarding 
usage of the subscriber network 110 services by subscriber 
communications devices for billing purposes. This data col 
lected by the network switches or other devices may include, 
for example, bandwidth usage, usage duration, usage begin 
time, usage end time, line usage directionality, endpoint name 
and location, and quality of service, as some examples. The 
network usage data 114 may use the collected data to identify 
and include information regarding when the communications 
took place, as well as identifiers of the network switches or 
other devices throughout the subscriber network 110 from 
which location information may be determined. It should be 
noted that approximate times may be sufficient for inclusion 
in the network usage data 114 (e.g., rounded to the nearest 
second or five seconds), rather than the full precision of time 
information that may be captured by the subscriber network 
110. Accordingly, the network usage data 114 may include 
records of subscriber actions typically recorded by the sub 
scriber network 110 in the ordinary course of business. 
(0019. The subscriber network 110 may further include a 
location identification module configured to receive network 
usage data 114 from the various network switches of the 
subscriber network 110, and determine the location fixes for 
collected items of network usage data 114. Such as for calls or 
text messages. To do so, the location identification module 
may locate the network device; associate the device with a 
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location (e.g., a venue, point of interest, or roadway segment); 
and extrapolate the total population and demographic com 
position of the subscribers of the network devices to corre 
spond to the population at large. 
0020. One exemplary method for determining location 
information to include in network usage data 114 may be to 
use advanced forward link trilateration (AFLT), whereby a 
time difference of arrival technique is employed based on 
responses to signals received from multiple nearby base sta 
tions. The distances from the base stations may be estimated 
from round trip delay in the responses, thereby narrowing 
down the location information without requiring Subscriber 
devices to be capable of global positioning systems (GPS) or 
other types of location identification. If available, GPS may 
additionally or alternately be used to provide location fixes 
for network usage data 114. Another method for determining 
location information to include in network usage data 114 is 
by way of identification of a communication being served by 
an antenna system configured to operate in a confined and 
specific area, such as a section of a stadium or other venue. 
For example, identifying that a subscriber device is being 
served by one of the antenna systems may allow for determi 
nation of location data regarding the Subscriber position 
within the venue with relatively high accuracy and precision. 
0021. The location fixes may include data such as latitude/ 
longitude, a timestamp, a precision value (e.g., radius in 
meters), and an identifier of the associated subscriber device. 
The precision value of the location fixes may vary according 
to the precision of the mechanism used to determine the 
location of the subscriberdevice. For example, a GPS-derived 
location may include a precision value of approximately 5-30 
meters, an AFLT-derived location may include a precision 
value of approximately 30-200 meters, and a time difference 
of arrival-derived location may include a precision value of 
approximately 100-200 meters, as some examples. 
0022. The location identification module configured may 
identify and associate the location fixes with the captured 
network usage data 114 to indicate locations of the subscriber 
devices when the records of network usage data 114 were 
captured. For example, the location identification module 
may be configured to associate the received network usage 
data 114 with corresponding location attributes 116 of road 
way segment data 102, geo-fence information related to the 
location of the underlying call or subscriber network 110 use, 
or associations of the transaction record with a point of inter 
est, such as a store or other landmark at or nearby the indi 
cated location. 

0023 The location identification module may be config 
ured assign the network usage data 114 with roadway seg 
ment data 102 by computing a point-to-line distance between 
the determined location fixes and the roadway segment data 
102. The location identification module may also be config 
ured to perform path analysis to find intermediate roadway 
segments of roadway segment data 102. Such as by handling 
the road segment data 102 as a graph and extrapolating an 
optimal path (e.g., interms of distance, time, etc.) between the 
identified roadway segment data 102 based on the time, loca 
tion, and precision information of the available location fixes. 
0024. The subscriber network 110 may also be configured 
to capture web and application usage data 118 from various 
network elements. These network elements may include a 
collection of regional distribution centers or other devices 
throughout the Subscriber network 110 containing equipment 
used to complete wireless mobile data requests to data ser 
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vices, such as websites or data repositories feeding data to 
device applications. The distribution centers may be config 
ured to track subscriber transactions and record web and 
application usage data 118 regarding Internet usage of Sub 
scriber network 110 services by subscriber communications 
devices, e.g., as part of tracking Subscriberusage to facilitate 
billing. In some cases, the distribution centers may be con 
figured to perform more detailed data gathering than required 
for billing purposes, such as deep packet inspection to obtain 
details of hypertext transfer protocol (HTTP) header infor 
mation or other information being requested or provided to 
the subscriber devices of the subscriber network 110. Thus, 
the distribution centers may be configured to capture web and 
application usage data 118 related to mobile internet usage by 
network service provider Subscribers including data such as: 
end time of receiving information from a uniform resource 
locator (URL) address, duration of time spent at the URL, a 
(hashed or otherwise encrypted) identifier of the subscriber 
MDN, an indication of the HTTP method used (e.g., GET, 
POST), the URL being accessed, user agent strings (e.g., 
including device operating system, browser type and browser 
version), an indication of content type (e.g., text/html), a 
response code resulting from the HTTP method, a number 
bytes sent or received, an indication of a type of sub-network 
over which the usage was made (e.g., 3G, 4G), indications of 
usage of mobile applications, lengths of time spend perform 
ing browsing and application use, number of application 
downloads, and network topology location where the URL 
was accessed or the application was used or downloaded. 
(0025. The subscriber network 110 may further include 
analytics functionality configured to assign categories to the 
URLs and applications used (e.g., “news”, “sports”, “real 
estate”, “social, “travel”, “business”, “automotive', etc.). 
For example, a visit to the CNN website may be assigned to a 
“news' category, while a visit to the ESPN website may be 
assigned to a 'sports' category. The analytics functionality 
may be further configured to assign subscriberattributes 120 
to the web and application usage data 118 records based on 
the category analysis. A subscriber attribute 120 may be 
indicative of a preference of the subscriber for content in a 
particular category of content. A Subscriber may be associ 
ated with Zero or more subscriberattributes 120. For example, 
the analytics functionality may analyze the processed web 
and application usage data 118 for a Subscriber (e.g., keyed to 
a subscriber identifier 112) over a period of time (e.g., per 
day) to derive subscriber attributes 120 for that subscribers 
records over the time period. For instance, a subscriber who 
has browsed several websites within the “sports' category 
during the day might be associated with a 'sports enthusiast' 
subscriber attribute 120. As another example, a subscriber 
who frequents travel websites may be associated with a “busi 
ness travel subscriberattribute 120. As yet a further example, 
a Subscriber who frequents discount websites may be associ 
ated with a “discount shopper subscriber attribute 120. The 
analytics functionality may utilize various heuristics to deter 
mine how much subscriberactivity may be required to asso 
ciate a subscriber with a category. For example, the analytics 
functionality may utilize a minimum threshold number of 
visits to websites in a category to associate the Subscriber with 
that category, or a minimum threshold percent of visits to 
websites in the category to associate the subscriber with that 
category. In some cases, the analytics functionality may 
require Subscriber activity for a category in a plurality of 
periods of time in order to associate a subscriber with a 



US 2015/0081421 A1 

category. Moreover, the analytics functionality may update 
subscriber attributes 120 associated with the subscribers 
based on data received for later periods of time. 
0026. The system 100 may further include various addi 
tional Supplemental data sources 122 configured to provide 
supplemental information 124 to the system 100 apart from 
subscriber usage of the subscriber network 110. As one 
example, a Supplemental data source 122 may be configured 
to provide supplemental information 124 indicative of demo 
graphics regarding residents (e.g., census information, third 
party compiled information from a vendor Such as Expe 
rianTM or AcxionTM), in many cases broken down 
geographically (e.g., by State, Zip code, Nielson designated 
market areas, etc.). As other examples, the Supplemental data 
Sources 122 may be configured to provide Supplemental 
information 124 regarding Subscribers based on their 
attributes (e.g., age, gender, race, income, primary language), 
as well as Supplemental information 124 including road seg 
ment traffic count information for use in analysis of drivers or 
other travelers. As yet a further example, a Supplemental data 
Source 122 may include billing information regarding cus 
tomer accounts of the subscriber network 110 that may 
include address, age, gender, or other accountholder informa 
tion relevant to the system 100. 
0027. The data warehouse 126 may be configured to 
receive and maintain network usage data 114 and web and 
application usage data 118 from the subscriber network 110 
as well as Supplemental information 124 from the Supplemen 
tal data sources 122. Before transmission to the data ware 
house 126, the subscriber network 110 may be configured to 
utilize a hashing module to convert subscriber identifiers 104 
included in the network usage data 114 and web and applica 
tion usage data 118 (e.g., customer mobile numbers, origina 
tion MIN, dialed digits) into hashed identifiers using a pre 
defined two-way encryption methodology. The data 
warehouse 126 may be configured to decrypt the data using 
the methodology, to allow for secure transmission of the 
network subscriber data from the subscriber network 110 to 
the data warehouse 126. 

0028. The data warehouse 126 may be further configured 
to correlate the received data by subscriber identifier 112 
(e.g., MDNs of the subscriber devices, subscriber names, 
etc.), thereby providing combined information for the sub 
scribers including subscriber location attributes 116 as well 
as related to subscriberattributes 120 and demographics. This 
correlated data may be referred to as aggregate Subscriber 
data 128. The data warehouse 126 may be further configured 
to ensure Subscriber anonymity in the aggregate Subscriber 
data 128, for example, by removing subscriber identifiers 112 
from the aggregate Subscriber data 128. 
0029. The ad unit reporting device 130 may be configured 

to utilize a segment identifier module 132 to receive the road 
segment data 102, receive the ad unit data 106, and determine 
from which road segments the ad units are viewable. The 
associated road segments for the ad unit may be referred to as 
ad unit segment data 134, and may be maintained by the ad 
unit reporting device 130 (or a device accessible to the adunit 
reporting device 130) for further use. For example, based on 
ad unit data 106 Such as latitude, longitude, orientation, 
width, height, and ad unit type, the segment identifier module 
132 may be configured to determine a field of view, sight 
distance, and ad unitorientation information. Using the deter 
mined field of view, sight distance, and adunit orientation, the 
segment identifier module 132 may generate a view area 
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emanating from the ad unit. The segment identifier module 
132 may accordingly identify the set of road segments to 
include in the adunit segment data 134 for thead unit as those 
that are included within the view area. The segment identifier 
module 132 may be configured to filter the ad unit segment 
data 134 to avoid double-counting and to ensure ad unit 
visibility from the identified road segments of the road seg 
ment data 102. 

0030 The ad unit segment data 134 may include at least a 
subset of the elements of ad unit data 106 of the ad unit for 
which the road segments are associated. The ad unit segment 
data 134 may also include information about the road seg 
ments associated with the ad unit, such as: a target Street name 
(e.g., a name of the closest or a closest large Street for which 
Subscriber data is targeted to be included), a target Street name 
identifier (e.g., an identifier of the indicated target Street 
name), a unique identifier of the road segment of the target 
street, starting and ending latitude and longitude values for 
the identified road segment (e.g., useful to find the intersec 
tions and the road segments entering and leaving the inter 
section), a road segment direction (e.g., information specify 
ing the direction of the road segment, useful in comparing 
road segment direction to adunit direction), a way name (e.g., 
a name of the road in which the road segment is included, not 
of the road segment, useful to cull multiple identified sub 
segments of a single road), a way identifier (e.g., a unique 
map data identifier corresponding to the indicated way name), 
a highway type (e.g., whether the indicated road segment is a 
residential road, a primary road or secondary road), a speed 
limit of the road segment (e.g., in miles per hour), a segment 
length of the indicated road segment (e.g., in meters), a dis 
tance from the indicated ad unit to the indicated road segment 
(e.g., the distance in meters between the ad unit and a closest 
point of the identified road segment, useful to eliminate road 
segments beyond a distance from the ad unit), an angle from 
the ad unit (e.g., from a midpoint of the ad unit, useful to 
determine whether the ad unit is viewable from the road 
segment), an indication of whether the traffic flow over the 
segment originates inside or outside the area in which aggre 
gate subscriber data 128 may be retrieved, an indication of 
whether the traffic flow over the segment terminates inside or 
outside the view area, an intersection identifier (e.g., an iden 
tifier of the intersections ordered in terms of increasing dis 
tance from the ad unit, useful to choose a name to associate 
with the ad unit), a road segment type (e.g., identifying 
whether the road segment is entering or exiting the indicated 
intersection). 
0031. Each entry of the ad unit segment data 134 may also 
include information about whether the road segments should 
be including in audience determinations for the ad unit. Such 
as: an include indication (e.g., a binary yes/no encoding, 
KEEP signifying that the identified road segment should be 

utilized in determining audience information for the ad unit 
and DROP otherwise, etc.) and an include reason including 
a description or identifier of a reason why the indicated road 
segment is or is not included. For included road segments, an 
exemplary reason for inclusion may be that the entry is a 
"First road segment of the same way name driving into inter 
section. For excluded road segments, an exemplary exclude 
reason may be one of "Dropped to avoid double counting. 
Road segment with the same way name already accounted 
for”, “First road segment of the same way name driving away 
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from intersection', 'Ad unit facing direction and road seg 
ment direction same' and “Distance to the ad unit greater than 
sight distance.” 
0032. The ad unit reporting device 130 may be further 
configured to utilize a report generator module 136 to receive 
the aggregate Subscriber data 128, receive a request for an ad 
unit report 138 regarding the audience of an ad unit, and 
retrieve the ad unit segment data 134 associated with the ad 
unit. The report generator module 136 may be further config 
ured to query the aggregate subscriber data 128 for subscriber 
information according to the ad unit segment data 134, and to 
provide the ad unit report 138 responsive to the request based 
on the resultant subscriber information. The generated adunit 
report 138 may accordingly include audience counts and 
information, such as counts of audience members within 
various demographic categories or having certain identified 
interests. An advertiser may receive the ad unit report 138, 
and may use the information to determine whether to place an 
ad on the ad unit or to analyze the reach of an advertisement 
placed on the ad unit. 
0033 FIG. 2A illustrates an exemplary view area 200 for 
an ad unit. The view area 200 may be computed by the 
segment identifier module 132 as an overlay over plotted road 
segment data 102. The segment identifier module 132 may 
capture which road segments fall within the view area 200, 
and may thereby determine the road segments from which the 
ad unit is visible. While the view area 200 and road segments 
are illustrated graphically in FIG. 2A for sake of illustration, 
it should be noted that the computation of the view area 200 
and included road segments may be computed algorithmi 
cally (e.g., using trigonometric mathematics library code), 
without requiring visualization. 
0034. The segment identifier module 132 may determine a 
sight distance 202 (illustrated as distance A) and a field of 
view angle 204 (illustrated as angle B) in order to generate the 
view area 200. As one example, the segment identifier module 
132 may use a default sight distance 202 and a default field of 
view angles 204 to generate the view area 200. For instance, 
the segment identifier module 132 may use a default sight 
distance 202 of one hundred and seventy five (175) meters, 
and a default field of view angle 204 of thirty (30) degrees 
each side of the head-on sight distance, forming anarc of sixty 
(60) degrees. 
0035. As another example, the segment identifier module 
132 may determine the sight distance 202 and field of view 
angle 204 based on attributes of the ad unit data 106, such as 
width of the advertising unit, height of the advertising unit, 
type of structure on which the advertising unit is placed (e.g., 
billboard, street furniture such as a bus stop shelter or a bench, 
etc.), and technology of the ad unit (e.g., LED display, OLED 
display, paper image, etc.). For instance, ad units located at a 
greater height (e.g., taller billboards) may be assigned a 
greater sight distance 202 and/or field of view angle 204 than 
ad units located at a lesser height (e.g., a bus stop shelter). As 
another possibility, taller or wider ad units may be assigned 
relatively greater sight distances 202 and/or field of view 
angles 204 than shorter or narrower ad units. As yet a further 
possibility, ad units in more hilly, urban, or cluttered terrain 
may be assigned lesser sight distances 202 and/or narrower 
field of view angle 204. 
0036 Based on the determined sight distance 202 and field 
of view angle 204, the segment identifier module 132 may be 
configured to generate the view area 200. The view area 200 
may be generated, in the direction that the ad unit faces, as an 
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area bounded by an arc formed by a horizon that is the sight 
distance 202 away from a horizontal midpoint of the adver 
tisement face of the ad unit, centered around the view direc 
tion of the adunit (illustrated as due North). As shown in FIG. 
2A, the view area 200 includes a smooth horizon arc (illus 
trated as horizonline C). In other examples, such as illustrated 
in FIG. 2B, to improve the speed of calculation the view area 
200, horizon line C may be approximated as a triangle fan 
including a set of connected triangles, each covered a Subset 
of the degrees of the field of view angle 204 (e.g., each 
covering three degrees of the field of view of the horizon line 
C). Thus, each triangle in the triangle fan may share a vertex 
at the horizontal midpoint of the advertisement face of the ad 
unit and a side with adjacent triangles, where the triangle fan 
forms the approximated radius of the view area 200 extending 
horizontally outward over the road segment data 102. 
0037. The segment identifier module 132 may capture 
which road segments are at least a portion within the view 
area 200 and may designate that the ad unit is visible from 
those included road segments. The determination of which 
road segments are included in the view area 200 may be 
performed using various packages of geographic information 
system (GIS) software, such as the ArcGIS software package 
distributed by Esri of Redlands, California. In some cases, the 
segment identifier module 132 may apply a minimum thresh 
old amount of roadway distance (e.g., ten meters) that is 
required to be within the view area 200 before including the 
road segment, while in other cases the minimum threshold 
may be any distance (e.g., greater than Zero meters). As illus 
trated, the segment identifier module 132 may determine that 
the ad unit is visible from the road segments indicated by road 
segment data 102-A through 102-H, but not from the road 
segments indicated by road segment data 102-I and 102-J. 
0038. The segment identifier module 132 may be further 
configured to filter the road segment data 102 to remove from 
consideration road segments that should not be tracked. For 
example, road segment data 102 may be removed from con 
sideration to avoid over-counting of subscribers who are trav 
eling in a direction in which an ad unit may not be visible, or 
to avoid double-counting of the same Subscribers traveling 
multiple road segments. For example, the segment identifier 
module 132 may remove road segment data 102 for any road 
segments that are associated with a direction of travel away 
from the view direction of the adunit (e.g., where direction of 
travel is calculated based on angle between start point and end 
point of the road segment). As another example, the segment 
identifier module 132 may remove road segment data 102 for 
any road segments that are headed out of an intersection when 
the set of road segment data 102 already indicates all road 
segments headed into the intersection. As yet a further 
example, the segment identifier module 132 may remove road 
segment data 102 for any road segments associated with a 
name of another segment in the set of road segments, which 
may occur if a road segment splits into multiple Sub-segments 
due to length or geography, not because it is a different path 
for individuals to traverse. 

0039. As an even further example, if the type of an ad unit 
is identified as being Street furniture, then the segment iden 
tifier module 132 may include road segment data 102 indica 
tive of only the closest road segment to the ad unit. Or, the 
segment identifier module 132 may apply different sight dis 
tances 202 to road segment data 102 based on characteristics 
of the road segment data 102. For instance, road segment data 
102 indicative of road segments with high speed limits (or 
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high average speeds determined from road condition data, 
such as from real-time traffic speed data provided by various 
municipalities or services) may be further filtered using a 
shorter sight distance 202 to account for their reduced ability 
to be viewed by drivers. 
0040. Many road segments adjacent to ad units are rela 

tively straight, Such as highway roadways. Thus, approximat 
ing direction of travel calculations based on angle between 
start point and endpoint of the road segment may yield good 
results. However, some road segments may include Substan 
tial bends or curves, such as cloverleaf on-ramps or roads 
having ninety or more degree turns. Road segment data 102 
associated with these segments may include intermediate 
Vertices between a beginning point vertex and an end point 
Vertex of the road segment. This road segment data 102 may 
require additional analysis to determine whether the ad unit is 
actually visible from the road segment, let alone visible for 
sufficient amount of time to be read by a traveler. 
0041. To accomplish the visibility determination for such 
road segments including multiple intermediate vertices, the 
segment identifier module 132 may be configured to iterate 
through the vertices of the road segment, and, for each portion 
(e.g., from vertex 0 to vertex 1, from vertex 1 to vertex 2, etc.) 
the segment identifier module 132 may determine a direction 
of travel, a length, and a travel time based on speed limit of the 
portion and length. Based on the determined data, the seg 
ment identifier module 132 may accumulate the amount of 
time spent traveling in various directions (e.g., North, East, 
South, West, South by Southwest, etc.), and may use that 
information to determine, based on the locations of the ad 
units, which ad units may be visible to travelers of the road 
segment. For example, if an ad unit is only visible to a traveler 
of a road segment for less than a predetermined amount of 
time (e.g., halfa second, one second, three seconds, etc.), then 
that road segment may be filtered out of inclusion for use in 
determining audiences for that ad unit. 
0042. In some cases, rather than excluding a road segment 
due to limited time of visibility of an ad unit, the segment 
identifier module 132 may be configured to provide a scaling 
factor for potential ad unit impressions based on an amount of 
time that the ad unit is visible to travelers of a particular road 
segment. The amount of time that thead unit is visible may be 
computed based on the length of the road segment and the 
speed limit or average speed of the road segment. For 
example, the segment identifier module 132 may be config 
ured to determine a scaling factor of 0.5 for road segments 
from which the ad unit is visible for less than a second, a 
scaling factor of 0.75 for road segments road from which the 
ad unit is visible for a second or more but less than two 
seconds, and a scaling factor of 1 for road segments visible for 
at least two seconds. As other possibilities, the scaling factor 
may be determined based on road segment length indepen 
dent of speed limit or average speed, or speed limit or average 
speed independent of road segment length. 
0043 FIG. 3 illustrates exemplary filtering of sets 300-A 
through 300-I (collectively 300) of road segment data 102 
identified as within view areas 200 of exemplary ad units. For 
each of the exemplary sets 300, arrows indicated in dotted 
lined may be filtered out by the segment identifier module 
132, while the arrows indicated by solid lines may remain 
included in the sets 300 of road segments. It should be noted 
that the exemplary sets 300 only illustrate traffic flows enter 
ing intersections, because to avoid double-counting the seg 
ment identifier module 132 may be configured to remove 
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traffic flows exiting the intersections. Moreover, it should 
further be noted that various exemplary sets 300 are merely 
exemplary, and other situations including rotation, mirroring, 
and combination of the sets 300 are possible. 
0044) For the exemplary road segments of set 300-A, 
northbound, Southbound, and westbound road segments may 
be included in the ad unit segment data 134 for an ad unit, but 
the eastbound road segment may be filtered out as being in the 
same direction as the ad unit. Similarly, for the set 300-B, the 
eastbound road segment may also be filtered out as being in 
the same direction as the ad unit, despite the ad unit being on 
the opposite corner of the intersection. For the set 300-C, as 
the ad unit is deemed visible from the northbound, south 
bound, and westbound flows, all three flows remain in the ad 
unit segment data 134. For the set 300-D, the northbound road 
segment may be filtered out as being in the same direction as 
the north-facing adunit. For the set 300-E, northbound traffic 
may be filtered out as being in the same direction as the ad 
unit, and westbound traffic may be outside of the view area 
200 for the ad unit and not subject to inclusion. For the set 
300-F, similar to the set 300-D, the northbound road segment 
may be filtered out as being in the same direction as the 
north-facing ad unit, despite the ad unit being located on the 
opposite side of the roadway. For the exemplary set 300-G 
and 300-H, the northbound flows may be filtered out as being 
in the same direction as the north-facing ad units, with the 
Southbound flows remaining 
0045 FIG. 4 illustrates an exemplary process 400 for asso 
ciation of road segment data 102 with ad unit data 106. The 
process 400 may be performed, for example, by the segment 
identifier module 132 of the ad unit reporting device 130. 
0046. At block 402, the segment identifier module 132 
determines a sight distance 202 and a field of view angle 204 
according to attributes of an ad unit data 106. As one example, 
the segment identifier module 132 may use a default sight 
distance 202 of one hundred and seventy five (175) meters, 
and a default field of view angle 204 of thirty (30) degrees 
each side of the head-on sight distance 202, forming an arc of 
sixty (60) degrees. As another example, the segment identifier 
module 132 may determine the sight distance 202 and field of 
view angle 204 based on attributes of the ad unit data 106, 
Such as width of the advertising unit, height of the advertising 
unit, and type of structure on which the advertising unit is 
placed (e.g., billboard, Street furniture Such as a bus stop 
shelter or a bench, etc.) 
0047. At block 404, the segment identifier module 132 
generates a view area 200 based on the determined sight 
distance 202 and field of view angle 204. For example, the 
segment identifier module 132 may generate the view area 
200 in the direction that the ad unit data 106 faces, as an arc 
extending outward from a horizontal midpoint of the adver 
tisement face of the ad unit. In some cases, the view area 200 
may from a smooth arc, while in other cases the view area 200 
may be approximated as a triangle fan including a set of 
connected triangles each covered a Subset of the degrees of 
the field of view angle 204 (e.g., a triangle every three 
degrees). 
0048. At block 406, the segment identifier module 132 
identifies road segment data 102 for road segments included 
within the generated view area 200. For example, the segment 
identifier module 132 may identify road segment data 102 
indicative of road segments at least a portion within the view 
area 200, and may provisionally designate Subject to filtering 
that the ad unit is visible from those included road segments. 
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In some cases, the segment identifier module 132 may apply 
a minimum threshold amount of roadway distance (e.g., ten 
meters) of the road segment that is required to be within the 
view area 200 before including the road segment data 102. 
while in other cases the minimum threshold may be any 
distance greater than Zero. 
0049. At block 408, the segment identifier module 132 
filters the identified road segment data 102 to remove road 
segments that should not be tracked, e.g., to avoid over 
counting of Subscribers who are traveling in a direction in 
which the ad unit may not be visible, or to avoid double 
counting of the same Subscribers traveling multiple road seg 
ments. As some examples, the segment identifier module 132 
may filter out road segments associated with a direction of 
travel away from the view direction associated with an ad 
unit, road segments headed out of an intersection when the set 
of road segments includes the road segments headed into the 
intersection, and road segment associated with a name of 
another segment in the set of road segments. 
0050. At block 410, the segment identifier module 132 
stores an association of the filtered road segment data 102 
with the ad unit. The associated road segments for the ad unit 
may be referred to as ad unit segment data 134, and may be 
maintained by the ad unit reporting device 130 or a device 
accessible to the ad unit reporting device 130 for later use. 
After the block 410, the process 400 ends. 
0051 FIG. 5 illustrates an exemplary process 500 for the 
creation of an ad unit report 138 for ad unit data 106 based on 
aggregate subscriber data 128. The process 500 may be per 
formed, for example, by the report generator module 136 of 
the ad unit reporting device 130. 
0052 At block 502, the report generator module 136 
receives a request for requested ad unit report 138 regarding 
an ad unit. For example, an advertiser or potential advertiser 
may desire an ad unit report 138 specifying details of the 
numbers and demographics of the audience who may view 
one or more ad units during a specified period of time. 
0053 At block 504, the report generator module 136 
retrieves road segment data 102 for any road segments asso 
ciated with the requested ad unit. For example, the report 
generator module 136 may retrieve ad unit segment data 134 
associated with the ad unit. The ad unit segment data 134 may 
be generated according to the process 400 discussed in detail 
above. 
0054. At block 506, the report generator module 136 que 
ries aggregate Subscriber data 128 regarding the retrieved 
road segment data 102. For example, the report generator 
module 136 may query the data warehouse 126 for aggregate 
subscriber data 128 for subscribers whose time and location 
information matches that of the retrieved ad unit segment data 
134 and time information specified by the request. The report 
generator module 136 may accordingly receive the requested 
aggregate subscriber data 128 from the data warehouse 126. 
0055. At block 508, the report generator module 136 gen 
erates the requested ad unit report 138. For example, the 
report generator module 136 may package the retrieved 
aggregate Subscriber data 128 into a document or web inter 
face to be provided to the requester of the ad unit report 138. 
0056. At block 510, the report generator module 136 pro 
vides the requested adunit report 138. For example, the report 
generator module 136 may return the generated ad unit report 
138 or a link to the generated ad unit report 138 to the 
requester of the ad unit report 138. After block 510, the 
process 500 ends. 
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0057 Thus, the system 100 may be configured to generate 
ad unit reports 138 that provide information regarding the 
audience of people who may view requested ad units. To do 
so, the system 100 may be configured to determine which 
road segments are within view of what ad units, determine 
demographics and preferences of Subscribers that traversed 
the determined road segments, and compile an ad unit report 
138 including demographic or other attributes of the ad unit 
audience. The generated ad unit report 138 may accordingly 
include audience counts and information, such as counts of 
audience members within various demographic categories or 
having certain identified interests. An advertiser may receive 
the ad unit report 138, and may use the information to deter 
mine whether to place an ad on the ad unit or to analyze the 
reach of an advertisement placed on an ad unit. 
0.058 Variations on the system 100 may be possible. As 
one possibility, generation of ad unit reports 138 may be 
enhanced to account for dynamic conditions by performing 
further filtering of the ad unit segment data 134 according to 
real-time data. For example, weather conditions may affectad 
unit visibility. If it is Snowing, raining, foggy, orthere is a high 
level of Smog, then the Subscribers may experience a reduced 
visibility to a shorter sight distance 202. To account for this 
reduced visibility, before querying the aggregate Subscriber 
data 128 regarding the retrieved road segment data 102, the 
report generator module 136 may be configured to retrieve the 
adunit segment data 134 for the specifiedad units, and further 
cull the ad unit segment data 134 to remove segments whose 
distance from the indicated ad unit to the indicated road 
segment (i.e., included in the ad unit segment data 134) is 
below a shortened sight distance 202 reflective of weather 
conditions during the specified time period of the query. Simi 
larly, different sight distances 202 may be utilized for daytime 
travel as opposed to nighttime travel to account for those 
differences in ad unit visibility. As another possibility, ad 
units that are not lit at night may be excluded from reports 
covering nighttime hours. 
0059. In general, computing systems and/or devices, such 
as the data warehouse 126 and ad unit reporting device 130, 
may employ any of a number of computer operating systems, 
including, but by no means limited to, Versions and/or vari 
eties of the Microsoft Windows.(R) operating system, the Unix 
operating system (e.g., the Solaris(R operating system distrib 
uted by Oracle Corporation of Redwood Shores, Calif.), the 
AIX UNIX operating system distributed by International 
Business Machines of Armonk, N.Y., the Linux operating 
system, the Mac OS X and iOS operating systems distributed 
by Apple Inc. of Cupertino, Calif., the BlackBerry OS dis 
tributed by Research InMotion of Waterloo, Canada, and the 
Android operating system developed by the Open Handset 
Alliance. Examples of computing devices include, without 
limitation, a computer workstation, a server, a desktop, note 
book, laptop, or handheld computer, or some other computing 
system and/or device. 
0060 Computing devices, such as the such as the data 
warehouse 126 and ad unit reporting device 130, generally 
include computer-executable instructions such as the instruc 
tions of the segment identifier module 132 and report genera 
tor module 136, where the instructions may be executable by 
one or more computing devices such as those listed above. 
Computer-executable instructions may be compiled or inter 
preted from computer programs created using a variety of 
programming languages and/or technologies, including, 
without limitation, and either alone or in combination, 
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JavaTM, C, C++, C#, Objective C. Visual Basic, Java Script, 
Perl, etc. In general, a processor (e.g., a microprocessor) 
receives instructions, e.g., from a memory, a computer-read 
able medium, etc., and executes these instructions, thereby 
performing one or more processes, including one or more of 
the processes described herein. Such instructions and other 
data may be stored and transmitted using a variety of com 
puter-readable media. 
0061. A computer-readable medium (also referred to as a 
processor-readable medium) includes any non-transitory 
(e.g., tangible) medium that participates in providing data 
(e.g., instructions) that may be read by a computer (e.g., by a 
processor of a computer). Such a medium may take many 
forms, including, but not limited to, non-volatile media and 
volatile media. Non-volatile media may include, for example, 
optical or magnetic disks and other persistent memory. Vola 
tile media may include, for example, dynamic random access 
memory (DRAM), which typically constitutes a main 
memory. Such instructions may be transmitted by one or 
more transmission media, including coaxial cables, copper 
wire and fiber optics, including the wires that comprise a 
system bus coupled to a processor of a computer. Common 
forms of computer-readable media include, for example, a 
floppy disk, a flexible disk, hard disk, magnetic tape, any 
other magnetic medium, a CD-ROM, DVD, any other optical 
medium, punch cards, paper tape, any other physical medium 
with patterns of holes, a RAM, a PROM, an EPROM, a 
FLASH-EEPROM, any other memory chip or cartridge, or 
any other medium from which a computer can read. 
0062 Databases, data repositories or other data stores 
described herein may include various kinds of mechanisms 
for storing, accessing, and retrieving various kinds of data, 
including a hierarchical database, a set of files in a file system, 
an application database in a proprietary format, a relational 
database management system (RDBMS), etc. Each such data 
store is generally included within a computing device 
employing a computer operating system such as one of those 
mentioned above, and are accessed via a network in any one 
or more of a variety of manners. A file system may be acces 
sible from a computer operating system, and may include files 
stored in various formats. An RDBMS generally employs the 
Structured Query Language (SQL) in addition to a language 
for creating, storing, editing, and executing Stored proce 
dures, such as the PL/SQL language mentioned above. 
0063. In some examples, system elements may be imple 
mented as computer-readable instructions (e.g., Software) on 
one or more computing devices (e.g., servers, personal com 
puters, etc.), stored on computer readable media associated 
therewith (e.g., disks, memories, etc.). A computer program 
product may comprise Such instructions stored on computer 
readable media for carrying out the functions described 
herein. 
0064. With regard to the processes, systems, methods, 
heuristics, etc. described herein, it should be understood that, 
although the steps of such processes, etc. have been described 
as occurring according to a certain ordered sequence, Such 
processes could be practiced with the described steps per 
formed in an order other than the order described herein. It 
further should be understood that certain steps could be per 
formed simultaneously, that other steps could be added, or 
that certain steps described herein could be omitted. In other 
words, the descriptions of processes herein are provided for 
the purpose of illustrating certain embodiments, and should in 
no way be construed so as to limit the claims. 
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0065 Accordingly, it is to be understood that the above 
description is intended to be illustrative and not restrictive. 
Many embodiments and applications other than the examples 
provided would be apparent upon reading the above descrip 
tion. The scope should be determined, not with reference to 
the above description, but should instead be determined with 
reference to the appended claims, along with the full scope of 
equivalents to which Such claims are entitled. It is anticipated 
and intended that future developments will occur in the tech 
nologies discussed herein, and that the disclosed systems and 
methods will be incorporated into such future embodiments. 
In Sum, it should be understood that the application is capable 
of modification and variation. 
0.066 All terms used in the claims are intended to be given 
their broadest reasonable constructions and their ordinary 
meanings as understood by those knowledgeable in the tech 
nologies described herein unless an explicit indication to the 
contrary in made herein. In particular, use of the singular 
articles such as “a” “the “said” etc. should be read to recite 
one or more of the indicated elements unless a claim recites an 
explicit limitation to the contrary. 
0067. The Abstract of the Disclosure is provided to allow 
the reader to quickly ascertain the nature of the technical 
disclosure. It is submitted with the understanding that it will 
not be used to interpret or limit the scope or meaning of the 
claims. In addition, in the foregoing Detailed Description, it 
can be seen that various features are grouped together in 
various embodiments for the purpose of streamlining the 
disclosure. This method of disclosure is not to be interpreted 
as reflecting an intention that the claimed embodiments 
require more features than are expressly recited in each claim. 
Rather, as the following claims reflect, inventive subject mat 
ter lies in less than all features of a single disclosed embodi 
ment. Thus the following claims are hereby incorporated into 
the Detailed Description, with each claim standing on its own 
as a separately claimed Subject matter. 

1. A computing device configured to execute a Software 
application on a processor of the computing device to provide 
operations comprising: 

generating a view area based on a field of view of an 
advertising unit, a sight distance from the advertising 
unit and a view direction associated with the advertising 
unit, the field of view indicative of an off-center hori 
Zontal angle beyond which the advertising unit is 
deemed out of sight, the sight distance indicative of a 
horizontal distance from the advertising unit in the field 
of view beyond which the advertising unit is deemed out 
of sight; 

identifying, from map data of an area surrounding the 
advertising unit, a set of road segments that fall within 
the view area of the advertising unit; and 

associating the advertising unit as being viewable to 
mobile subscribers of a network service provider tra 
versing the identified set of road segments, the associa 
tion being stored in memory for retrieval in response to 
requests for data regarding the advertising unit. 

2. The computing device of claim 1, further configured to 
execute the Software application to provide operations com 
prising: 

receiving a request for a report providing information 
regarding an audience available to the advertising unit 
over a period of time; 

querying a data warehouse for aggregate Subscriber data 
associated with locations of the set of road segments 
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over the period of time, the aggregate Subscriber data 
compiled from the network usage of the mobile sub 
scribers of the network service provider; and 

generating the report regarding the audience for the ad unit 
over the period of time based on the retrieved aggregate 
Subscriber data. 

3. The computing device of claim 1, further configured to 
execute the Software application to provide operations com 
prising removing at least one road segment from the set of 
road segments by at least one of 

(i) removing a road segment from the set of road segments 
that is associated with a direction of travel away from the 
view direction associated with an advertising unit; 

(ii) removing a road segment from the set of road segments 
that is headed out of an intersection when the set of road 
segments includes road segments headed into the inter 
section; and 

(iii) removing a segment from the set of road segments 
associated with a name of another segment in the set of 
road segments and headed in the same direction as the 
other segment. 

4. The computing device of claim 1, further configured to 
execute the Software application to provide operations com 
prising identifying the set of road segments that fall within the 
view area of the advertising unit by selecting road segments of 
the map data for which at least a predefined minimum dis 
tance of road segment roadway is within the view area. 

5. The computing device of claim 1, further configured to 
execute the Software application to provide operations com 
prising determining at least one of the field of view and the 
sight distance based on attributes of the advertising unit, the 
attributes including at least one of: width of the advertising 
unit, height of the advertising unit, and type of the advertising 
unit. 

6. The computing device of claim 1, further configured to 
execute the Software application to provide operations com 
prising generating the view area as a triangle fan including set 
of connected triangles that each share one central vertex ema 
nating from a horizontal midpoint of the advertising unit in 
the view direction. 

7. The computing device of claim 1, further configured to 
execute the Software application to provide operations com 
prising providing information regarding each of the road seg 
ments including at least two of road segment name, road 
segment length, road segment length within the view area of 
the advertising unit, whether the road segment begins within 
the view area, whether the road segment ends within the view 
area, and a speed limit of traffic over the road segment. 

8. A method, comprising: 
generating, by a segment identifier module executed by an 

ad unit reporting device, a view area based on a field of 
view of an advertising unit, a sight distance from the 
advertising unit and a view direction associated with the 
advertising unit, the field of view indicative of an off 
center horizontal angle beyond which the advertising 
unit is deemed out of sight, the sight distance indicative 
of a horizontal distance from the advertising unit in the 
field of view beyond which the advertising unit is 
deemed out of sight; 

identifying, by the segment identifier module from map 
data of an area Surrounding the advertising unit, a set of 
road segments that fall within the view area of the adver 
tising unit; and 
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associating, by segment identifier module, the advertising 
unit as being viewable to mobile subscribers of a net 
work service provider traversing the identified set of 
road segments, the association being stored in memory 
for retrieval in response to requests for data regarding the 
advertising unit. 

9. The method of claim 8, further comprising: 
receiving, by a report generator module executed by the ad 

unit reporting device, a request for a report providing 
information regarding an audience available to the 
advertising unit over a period of time; 

querying, by the report generator module, a data ware 
house for aggregate Subscriber data associated with 
locations of the set of road segments over the period of 
time, the aggregate Subscriber data compiled from the 
network usage of the mobile subscribers of the network 
service provider, and 

generating, by the report generator module, the report 
regarding the audience for the ad unit over the period of 
time based on the retrieved aggregate Subscriber data. 

10. The method of claim 8, further comprising removing at 
least one road segment from the set of road segments by at 
least one of: 

(i) removing a road segment from the set of road segments 
that is associated with a direction of travel away from the 
view direction associated with an advertising unit; 

(ii) removing a road segment from the set of road segments 
that is headed out of an intersection when the set of road 
segments includes road segments headed into the inter 
section; and 

(iii) removing a segment from the set of road segments 
associated with a name of another segment in the set of 
road segments and headed in the same direction as the 
other segment. 

11. The method of claim 8, further comprising identifying 
the set of road segments that fall within the view area of the 
advertising unit by selecting road segments of the map data 
for which at least a predefined minimum distance of road 
segment roadway is within the view area. 

12. The method of claim8, further comprising determining 
at least one of the field of view and the sight distance based on 
attributes of the advertising unit, the attributes including at 
least one of width of the advertising unit, height of the 
advertising unit, and type of the advertising unit. 

13. The method of claim 8, further comprising generating 
the view area as a triangle fan including set of connected 
triangles that each share one central vertex emanating from a 
horizontal midpoint of the advertising unit in the view direc 
tion. 

14. The method of claim 8, further comprising providing 
information regarding each of the road segments including at 
least two of road segment name, road segment length, road 
segment length within the view area of the advertising unit, 
whether the road segment begins within the view area, 
whether the road segment ends within the view area, and a 
speed limit of traffic over the road segment. 

15. A non-transitory computer-readable medium tangibly 
embodying computer-executable instructions of a Software 
program, the Software program being executable by a proces 
sor of a computing device to provide operations comprising: 

generating a view area based on a field of view of an 
advertising unit, a sight distance from the advertising 
unit and a view direction associated with the advertising 
unit, the field of view indicative of an off-center hori 
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Zontal angle beyond which the advertising unit is 
deemed out of sight, the sight distance indicative of a 
horizontal distance from the advertising unit in the field 
of view beyond which the advertising unit is deemed out 
of sight; 

identifying, from map data of an area surrounding the 
advertising unit, a set of road segments that fall within 
the view area of the advertising unit; and 

associating the advertising unit as being viewable to 
mobile subscribers of a network service provider tra 
versing the identified set of road segments, the associa 
tion being stored in memory for retrieval in response to 
requests for data regarding the advertising unit. 

16. The non-transitory computer-readable medium of 
claim 15, the software program being further executable by 
the processor of the computing device to provide operations 
comprising: 

receiving a request for a report including information 
regarding an audience available to the advertising unit 
over a period of time: 

querying a data warehouse for aggregate Subscriber data 
associated with locations of the set of road segments 
over the period of time, the aggregate Subscriber data 
compiled from the network usage of the mobile sub 
scribers of the network service provider; and 

generating the report regarding the audience for the ad unit 
over the period of time based on the retrieved aggregate 
Subscriber data. 

17. The non-transitory computer-readable medium of 
claim 15, the software program being further executable by 
the processor of the computing device to provide operations 
comprising: 

(i) removing a road segment from the set of road segments 
that is associated with a direction of travel away from the 
view direction associated with an advertising unit; 

(ii) removing a road segment from the set of road segments 
that is headed out of an intersection when the set of road 
segments includes road segments headed into the inter 
section; and 
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(iii) removing a segment from the set of road segments 
associated with a name of another segment in the set of 
road segments and headed in the same direction as the 
other segment. 

18. The non-transitory computer-readable medium of 
claim 15, the software program being further executable by 
the processor of the computing device to provide operations 
comprising identifying the set of road segments that fall 
within the view area of the advertising unit by selecting road 
segments of the map data for which at least a predefined 
minimum distance of road segment roadway is within the 
view area. 

19. The non-transitory computer-readable medium of 
claim 15, the software program being further executable by 
the processor of the computing device to provide operations 
comprising determining at least one of the field of view and 
the sight distance based on attributes of the advertising unit, 
the attributes including at least one of width of the advertis 
ing unit, height of the advertising unit, and type of the adver 
tising unit. 

20. The non-transitory computer-readable medium of 
claim 15, the software program being further executable by 
the processor of the computing device to provide operations 
comprising generating the view area as a triangle fan includ 
ing set of connected triangles that each share one central 
Vertex emanating from a horizontal midpoint of the advertis 
ing unit in the view direction. 

21. The non-transitory computer-readable medium of 
claim 15, the software program being further executable by 
the processor of the computing device to provide operations 
comprising providing information regarding each of the road 
segments including at least two of road segment name, road 
segment length, road segment length within the view area of 
the advertising unit, whether the road segment begins within 
the view area, whether the road segment ends within the view 
area, and a speed limit of traffic over the road segment. 
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