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ABSTRACT

Methods and apparatus to report reference media data to multiple data
collection facilities are disclosed. An example method includes determining
whether a reference media monitoring site located in a first reference area is
within a threshold distance of a second reference area. The reference media
monitoring site providing reference media data to a first data collection facility
associated with the first reference area. The example method also includes
transmitting the reference media data to a second data collection facility
associated with the second reference area if the reference media monitoring

site 1s within the threshold distance.
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METHODS AND APPARATUS TO REPORT
'REFERENCE MEDIA DATA TO MULTIPLE DATA
COLLECTION FACILITIES

FIELD OF THE DISCLOSURE
[0001] This disclosure relates generally to audience measurement, and,
more particularly, to methods and apparatus to report reference media data to

multiple data collection facilities.

BACKGROUND
[0002] Audience measurement has traditionally been performed using
methods such as having panelists keep a log or diary of media exposure and/or
using physical meter devices to detect media usage and/or exposure in an
automated fashion. Often, the automatic detection of media exposure depends
upon the collection of signatures and/or watermarks from the media that are

compared with reference media data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 illustrates an example environment in which the
teachings disclosed herein may be implemented.

[0004] FIG. 2 illustrates the example environment of FIG. 1, with
some of the example reference sites configured to report reference media data
to multiple data collection facilities.

[0005] FIG. 3 illustrates an example implementation of one of the data

collection facilities of FIGS. 1 and/or 2.
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[0006] FIG. 4 illustrates an example implementation of one of the
reference media monitoring sites of FIGS. 1 and/or 2.

{0007] FIG. 5 is a flowchart representative of example machine
readable instructions that may be executed to implement any one of the
example data collection facilities of FIGS. 1, 2, and/or 3.

[0008] FIG. 6 is a flowchart representative of example machine
readable instructions which may be executed to implement any one of the
example reference media monitoring sites of FIGS. 1, 2, and/or 4.

[0009] FIG. 7 is a block diagram of an example processor platform
structured to execute the instructions of FIG. 5 to implement any one of the
example data collection facilities of FIGS. 1, 2, and/or 3.

[0010] FIG. 8 is a block diagram of an example processor platform
structured to execute the instructions of FIG. 6 to implement any one of the

example reference media monitoring sites of FIGS. 1, 2, and/or 4.

DETAILED DESCRIPTION

[0011] Frequently, media monitoring entities (e.g., The Nielsen
Company (US), LLC) enlist panelists from which audience measurement data
is collected. The audience measurement data is indicative of the media to
which the panelists are exposed. In many traditional forms of media, such as,
for example, television and radio, the collected audience measurement data
often includes an indication of the time during which a panelist is exposed to
media and an indication of the source of the media (e.g., the network, station,

and/or channel to which a panelist’s media presentation device is tuned).
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Based on the source identifying information and the time when the media was
accessed, media monitoring entities can look up the identified source (e.g.,
network, station, and/or channel) at the identified time in a media lineup table
to specifically identify the media program(s) to which the panelist was
exposed.

[0012] An example method to collect audience measurement data from
panelists is through the use of watermarking and/or signatures. Watermarking
is a technique used to identify media such as television broadcasts, radio
broadcasts, advertisements (television and/or radio), downloaded media,
streaming media, prepackaged media, etc. Watermarking includes audio
watermarking and video watermarking. Existing audio watermarking
techniques identify media by embedding one or more audio codes (e.g., one or
more watermarks), such as media identifying information and/or an identifier
that may be mapped to media identifying information (e.g., via a lookup in a
media lineup table), into an audio component of a media signal. Video
watermarking is analogous to audio watermarking, but a video watermark is
placed in a video component of the media signal. In some examples, the audio
or video component is selected to have a signal characteristic sufficient to hide
the corresponding audio and/or video watermark.

[0013] As used herein, the terms “code” or “watermark” are used
interchangeably and are defined to mean any identification information (e.g.,
an identifier) that may be associated with media (e.g., a program or
advertisement) for the purpose of identifying the media and/or for another

purpose such as tuning (e.g., a packet identifying header). As used herein
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“media” refers to audio and/or visual (still or moving) content and/or
advertisements. To identify watermarked media, the watermark(s) are
extracted and used to access a table of reference watermarks that are mapped
to media identifying information.

[0014] Unlike media monitoring techniques based on codes and/or
watermarks included with and/or embedded in the monitored media,
fingerprint or signature-based media monitoring techniques generally use one
or more inherent characteristics of the monitored media during a monitoring
time interval to generate a substantially unique proxy for the media. Such a
proxy is referred to as a signature or fingerprint, and can take any form (e.g., a
series of digital values, a waveform, etc.) representative of any aspect(s) of the
media signal(s) (e.g., the audio and/or video signals forming the media
presentation being monitored). A good signature is repeatable when
processing the same media presentation, but is unique relative to other (e.g.,
different) presentations of other (e.g., different) media. The term “fingerprint”
and “signature” are used interchangeably herein and are defined herein to
mean a proxy for identifying media that is generated from one or more
inherent characteristics of the media. That is, while a single item of signature
data may correspond to a fraction of a second of media (and, thus, unlikely
sufficient to uniquely identify the media), as used herein a signature (or
fingerprint) corresponds to a stream of such individual items of signature data
sufficiently long to identify the associated media relative to other media with a

relatively high level of confidence. The particular length of such signatures
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may differ depending upon the nature of the media and/or the level of
confidence desired.

[0015] Signature-based media monitoring generally involves
determining (e.g., generating and/or collecting) signature(s) representative of a
media signal (e.g., an audio signal and/or a video signal) output by a
monitored media device and comparing the monitored signature(s) to one or
more reference signatures corresponding to known (e.g., reference) media
sources. Various comparison criteria, such as a cross-correlation value, a
Hamming distance, etc., can be evaluated to determine whether a monitored
signature matches a particular reference signature. When a proper degree
match between the monitored signature and one of the reference signatures is
found, the monitored media can be identified as corresponding to the
particular reference media represented by the reference signature that is
matched with the monitored signature. Attributes, such as an identifier of the
media, a presentation time, a broadcast channel, etc., are collected for the
reference signature. Thus, these attributes may then be associated with the
monitored media whose monitored signature matched the reference signature.
Example systems for identifying media based on codes and/or signatures are
long known and were disclosed in Thomas, U.S. Patent No. 5,481,294,

[0016] While signatures or fingerprints are, by their nature, uniquely
associated with the media programs they represent, their utility in actually
identifying a particular media program depends on the existence of a
corresponding reference signature to which collected signature data can be

matched. The rapid increase in media sources (e.g., cable television channels,
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'

satellite television, etc.) means that such reference signatures are sometimes
unavailable because new content (e.g., new episodes in a television series) is
often being produced for which no reference data (e.g., signatures) is
available. To resolve this issue, a media monitoring entity may set up multiple
media monitoring reference sites with one or more receivers each tuned to a
particular station, channel, or other source of media. The media monitoring
reference site are configured such that each receiver continuously records
and/or collects reference media data associated with media presented on the
corresponding station or channel as the media is being broadcast. The media
monitoring entity configures and/or defines the particular source (e.g., station,
channel, etc.) of media to which each receiver is tuned such that the reference
media data collected by each receiver is from a known source. Further, in
some examples, as the reference media data is collected, the data is
timestamped such that time when the media was presented and/or broadcast is
also known. In this manner, reference media data associated with a known
source at a known time is collected to then be used as a reference to match
with audience measurement data received from audience member panelists to
identify the media to which such panelists are exposed. Accordingly, such
reference media data collected at a media monitoring reference may be used
for reference in identifying media to which audience panelists are exposed. In
some examples, the reference media data includes the media content being
broadcast. In some examples, the reference media data includes closed
captioning text, event information table (EIT) data, and/or other metadata

broadcast with the media content. In some examples, the reference media data
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includes signatures and/or codes generated and/or detected from the media by
the media monitoring reference site. In some examples, the collected
reference media data is sent to a centralized back office or data collection
facility for storage and subsequent processing and/or analysis.

[0017] As just mentioned, in some examples, the data collection
facility also receives audience measurement data collected from an audience
measurement site (e.g., a set top box in a panelist’s home) for comparison to
the reference media data. When the audience measurement data (e.g.,
signatures obtained from a panelist) matches the reference media data (e.g.,
reference signatures collected at a media monitoring reference site), the
panelist may be credited with exposure to the corresponding media. In this
manner, the media monitoring entity may identify the media to which panelists
have been exposed thereby enabling the determination of audience
measurement metrics (e.g., media ratings, advertising reach, etc.). In addition
to comparing reference signatures of reference media data with signatures
from audience measurement data, in some examples, the media monitoring
reference site may record a copy of all content broadcast on the particular
channel(s) or station(s) being monitored over an extended period of time (e.g.,
one year) as a reference to look back and resolve any discrepancies arising in
the audience measurement analysis (e.g., due to inconsistencies in media
lineup information).

[0018]  In some instances, a media monitoring entity may implement
multiple reference media monitoring sites at different locations to collect

reference media data corresponding to any number of sources of media to
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which panelists may be exposed. For example, different media monitoring
reference sites may be implemented in different regions to collect reference
media data corresponding to local media programming specific to each region.
In some such examples, each of the different media monitoring sites report or
transmit corresponding reference media data to a single data collection facility
maintaining one or more servers to receive and subsequently process the data.
Where there are many reference media monitoring sites, the volume of data
being collected and sent to the data collection facility may challenge the
bandwidth, processing, and/or storage capacity of the server(s) at the data
collection facility. Accordingly, in some examples, a media monitoring entity
may implement multiple different data collection facilities located at different
geographic locations, each with respective server(s) to receive reference media
data from different ones of the reference media monitoring sites. In some
instances, the need for separate collection facilities is defined by different
entities (e.g., joint industry committees) that contract with a media monitoring
entity to provide audience measurement data for their respective jurisdictions.
Some such entities may mandate that the media monitoring entity implement a
collection facility specific to and/or within their respective jurisdictions
resulting in the need for multiple different collection facilities. Thus, the
examples disclosed herein are particular relevant for monitoring media across
geopolitical boundaries between different countries. However, the teachings
disclosed herein may be implemented in any situation where multiple
collection facilities are established to aggregate data collected from different

geographic regions.
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[0019] In some examples, different ones of multiple data collection
facilities may be associated with different geographic regions such that all
reference media monitoring sites located within the same region report
collected reference media data to the corresponding data collection facility in
that area. For purposes of explanation, each geographic area having a
designated data collection facility to collect and/or aggregate reference media
data obtained by reference media monitoring sites in the area monitoring
different media sources is referred to herein as a “designated reference media
collection area” or just “reference area” for short. Media monitoring entities
may define or designate reference areas in any suitable manner. For example,
reference areas may be defined or circumscribed based on natural geographic
boundaries (e.g., rivers, mountain ranges, etc.). In other examples, reference
areas may be defined based on the locations of cities and/or other population
concentrations. In other examples, reference areas may be defined based on
geopolitical boundaries such as borders between neighboring states or
countries. In some such examples, a particular reference area may correspond
to a single geopolitical region (e.g., a single country) or a grouping of multiple
geopolitical regions (e.g., multiple countries).

[0020] In some examples, each designated reference area includes a
designated data collection facility and any number of reference media
monitoring sites that report collected reference media data to the data
collection facility without regard to the media monitoring occurring in any
other reference area. Further in some examples, audience measurement sites

(e.g., panelist homes) located within the same designated reference area also
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transmit collected audience measurement data to the same designated data
collection facility. Thus, in some examples, each designated reference area is
self-contained to collect the relevant reference media data corresponding to
media intended for an audience within the designated reference area to
compare with corresponding audience measurement data collected from
panelists also located within the reference area exposed to the media.
However, in some examples, media intended for an audience within a
particular reference area may spillover or leak into another reference area to be
viewed by audience members outside the designated reference area.

[0021] For example, Italy may be designated as a particular reference
area with a corresponding data collection facility to receive reference media
data from reference media monitoring sites located throughout the country.
Likewise, France may be designated as another reference area with a different
data collection facility and different reference media monitoring sites. In
some examples, at least some of the reference media monitoring sites in Italy
will be tuned to “Rai 1,” the flagship television channel of Italy’s national
public service broadcaster. By contrast, as Rai 1 provides media programming
intended for people in Italy, none of the reference media monitoring sites in
France will be monitoring the media presented on Rai 1. As a result, there is
unlikely to be reference media data corresponding to Rai 1 that is reported to
the data collection facility designated for France (unless Rai 1 is presenting the
same content also presented via a French media source). This scenario
presents a challenge to effective audience measurement because broadcast

ranges for over-the-air media (e.g., broadcast television, broadcast radio, etc.)
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are not limited by geopolitical boundaries such that some individuals (e.g.,
audience measurement panelists) in France that are relatively close to the Italy
border may be able to tune into an over-the-air broadcast of Rai 1
programming. Audience measurement data collected by panelists located in
France, but close to the Italy border, will be transmitted to the data collection
facility designated for France regardless of whether the audience measurement
data corresponds to media originating from Italy (e.g., an over-the-air
broadcast of Rai 1). Thus, while some audience measurement data may be
received at the France data collection facility corresponding to Rai 1, it is
unlikely that the France data collection facility will receive reference media
data for the same media because no reference media monitoring site in France
is tuned to monitor Rai 1 broadcasts. As a result, the France data collection
facility may not be able to identify the media to properly credit exposure
and/or otherwise generate associated audience measurement metrics based on
the detected media exposure.

[0022] Examples disclosed herein overcome the above problems by
identifying reference media data collected in a first designated reference area
that corresponds to media to which people in a second reference area adjacent
the first reference area may be exposed due to the media spilling over a
boundary between the two reference areas. In some examples, such reference
media data is sent to the data collection facility associated with the adjacent
reference area in addition to being collected at the data collection facility for
the first designated reference area (e.g., the area where the media originated).

As used herein, adjacent refers to both directly adjacent (e.g., both areas share
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a common boundary) and merely in proximity to or nearby though not directly
adjacent (e.g., a narrow region lies between the boundaries of each of the
areas). In some examples, the reference media monitoring site that collected
the reference media data is configured to send the reference media data to the
data collection facility of the nearby reference area. In other examples, the
data collection facility designated for the reference media monitoring site
(e.g., in the same reference area) is configured to forward the reference media
data to the other data collection facility after receiving it from the reference
media monitoring site. While all reference media data collected from all
media monitoring sites in one reference area could be provided to adjacent
reference areas, such an approach unnecessarily provides more data to each
collection facilities designated for each reference area than is needed. In
particular, transmitting all data from all reference sites results in much greater
volume of data transmissions than necessary, thereby reducing efficiency and
imposing burdens on bandwidth, processing, and storage capacity of the
corresponding data collection facilities.

[0023] Accordingly, examples disclosed herein identify only relevant
reference media data from particular ones of the reference media monitoring
sites in one reference area for reporting to another reference area based on the
location of the reference media monitoring sites. In particular, if a reference
media monitoring site within a particular reference area is located within a
threshold distance of a boundary of the reference area, the reference media
data generated by the media monitoring site may be identified for sharing with

the data collection facility of an adjacent reference area on the opposite side of
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the boundary as well as the designated data collection facility associated with
the same reference area where the media monitoring site is located. For
example, if a reference media monitoring site is located in Italy within 5 miles
of the France-Italy border, the reference media data collected by the reference
media monitoring site may be provided to the data collection facilities
associated with both France and Italy because Italy-based media monitored by
the reference media monitoring site (assumed to originate from a source close
to the monitoring site) may be spilling over into France. By contrast,
reference media data collected by a media monitoring site located in Naples,
Italy (hundreds of miles from France) would only be transmitted to the Italy
data collection facility because no person in France would be exposed to the
corresponding media being monitored.

[0024] In some examples, reference media data from a particular
reference media monitoring site may be transmitted to more than two data
collection facilities. For example, if the reference media monitoring site is
located within a threshold distance of the intersection of the French, Italian,
and Swiss borders, the corresponding reference media data collected by the
reference media monitoring site may be transmitted to the data collection
facility designated for each such country.

[0025] By implementing the teachings disclosed herein, media
originating from a first reference area that spills over into an adjacent or
nearby reference area may be accounted for in both the first reference area and
the adjacent reference area by providing corresponding reference media data

to the data collection facilities associated with each reference area. As a
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result, the crediting of exposure to media spilling over reference area
boundaries can be accomplished to improve audience measurement metrics in
the reference areas. At the same, in some examples, reference media data that
is not relevant to the adjacent reference area (e.g., corresponding to media that
does not spillover into the adjacent reference area) is not transmitted to the
data collection facility of the adjacent reference area. As a result, each data
collection facility is provided with all relevant reference media data without
being bogged down by irrelevant reference media data, thereby improving the
efficiency with which each the data collection facility may be implemented.
Although media that spills over into a reference area other than the source of
the media may be credited with exposure to audience members, in some
examples, the media is identified without crediting exposure. That is,
crediting of exposure may be intended for media sources originating in the
designated reference area for which a data collection facility aggregates
audience measurement data to compare with aggregated reference media data.
In some such examples, collecting reference media data for media spilling
over into the designated reference area from external media sources is
nevertheless beneficial to identify otherwise unidentifiable audience
measurement data. For example, there is often some portion of audience
measurement data collected at audience measurement site that for one reason
or another cannot be identified. If the portion of unknown data becomes too
great for a particular panelist, the statistical significance of the audience
measurement data collected from that panelists is lowered and the reliability of

the resulting audience measurement metrics are undermined. The examples
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disclosed herein provide relevant reference media data to different data
collection facilities to improve the identification of media based on audience
measurement data, thereby reducing the portion of unknown audience
measurement data and improving the resulting audience measurement metrics.

[0026] An example method includes determining whether a reference
media monitoring site located in a first reference area is within a threshold
distance of a second reference area. The reference media monitoring site
providing reference media data to a first data collection facility associated
with the first reference area. The example method further includes transmitting
the reference media data to a second data collection facility associated with the
second reference area if the reference media monitoring site is within the
threshold distance.

[0027] An example tangible computer readable storage medium
comprising instructions that, when executed, cause a machine to at least
determine whether a reference media monitoring site located in a first
reference area is within a threshold distance of a second reference area. The
reference media monitoring site to provide reference media data to a first data
collection facility associated with the first reference area. The example
instructions further cause the machine to transmit the reference media data to a
secondary data collection facility associated with the second reference area if
the reference media monitoring site is within the threshold distance.

[0028] An example apparatus includes a boundary monitoring site
identifier to determine whether a reference media monitoring site located in a

first reference area is within a threshold distance of a second reference area.
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The reference media monitoring site to provide reference media data to a first
data collection facility associated with the first reference area. The example
apparatus further includes a communication interface to transmit the reference
media data to a second data collection facility associated with the second
reference area if the reference media monitoring site is within the threshold
distance.

[0029] FIG. 1 illustrates an example environment 100 in which the
teachings disclosed herein may be implemented. The example environment
100 includes three designated reference media collection areas 102, 104, 106
corresponding to different geographic regions defined by boundary lines 108.
In some examples, the reference areas 102, 104, 106 correspond to different
countries and the boundary lines 108 correspond to the borders of the
countries. In other examples, the reference areas 102, 104, 106 may
correspond to other geopolitical regions (e.g., different states, groups of
countries, etc.) and/or reference areas defined in any other manner.

[0030] In the illustrated example, located within the first reference area
102 are a number of different reference media monitoring sites 110a-f
established and maintained by a media monitoring entity. Each of the media
monitoring sites 110a-f are located and configured to collected reference
media data corresponding to media (e.g., radio, television, Internet, etc.)
broadcast in the area of each respective reference media monitoring site 110a-
f. Although six are shown, any number of reference media monitoring sites
110 may be distributed throughout the first reference area 102 to enable the

media monitoring entity to collect all relevant reference media data provided
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throughout the first reference area 102. As shown in the illustrated example,
each of the reference media monitoring sites 110a-f report or transmit
collected reference media data to a centralized data collection facility 112
designated for the first reference area 102. In some examples, the data
collection facility 112 also receives audience measurement data from audience
measurement sites (e.g., homes of panelists) located within the first reference
area 102. In some examples, the data collection facility 112 aggregates the
reference media data and uses it to analyze the audience measurement data and
determine audience measurement metrics.

[0031] As with the first reference area 102 of the illustrated example,
the second reference area 104 includes a number of reference media
monitoring sites 114a-g located throughout the second reference area 104.
The reference media monitoring sites 114a-g of the illustrate example are
configured to collect reference media data corresponding to media originating
from the second reference area 104. In some such examples, the reference
media data is transmitted to a data collection facility 116 designated for the
second reference area 104 to be aggregated and analyzed along with audience
measurement data collected from audience measurement sites located within
the second reference area 104. Additionally, as with the first and second
reference areas 102, 104 of the illustrated example, the third reference area
106 includes a number of reference media monitoring sites 118a-h located
throughout the third reference area 106. The reference media monitoring sites
118a-h of the illustrate example are configured to collect reference media data

corresponding to media originating from the third reference area 106. In some
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such examples, the reference media data is transmitted to a data collection
facility 120 designated for the third reference area 106 to be aggregated and
analyzed along with audience measurement data collected from audience
measurement sites located within the third reference area 106.

[0032] Thus, as shown in the illustrated example of FIG. 1, each of the
reference areas 102, 104, 106 are effectively self-contained for purposes of
audience measurement. That is, each reference area 102, 104, 106 has its own
reference media monitoring sites 110a-f, 114a-g, 118a-h that are configured to
collect reference media data originating from the corresponding reference area
102, 104, 106 and report the collected reference media data to a designated
data collection facility 112, 116, 120 in each reference area 102, 104, 106.
However, exposure to media within each reference area is not necessarily so
easily divided. For instance, over-the-air broadcasts cannot be limited to
concretely defined boundaries such that media broadcasts originating from one
reference area may spill over into other reference areas. As such, individuals
close to a reference area boundary or boundary line 108 may be exposed to
media from a source in an adjacent reference area (e.g., on the other side of the
boundary line 108).

[0033] Example media sources 122, 124, 126, 128 in the example
environment 100 are represented as broadcast towers with circles
representative of the broadcast range for the media originating from each
media source 122, 124, 126, 128. In some examples, each of the reference
media monitoring sites 110a-f, 114a-g, 118a-h is configured to monitor media

provided by at least one media source different than those monitored by every
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other reference media monitoring site. Thus, in some examples, there are at
least as many media sources as there are media monitoring sites. However,
only four media sources 122, 124, 126, 128 are represented in FIG. 1 for
purposes of simplicity and explanation. Further, although media sources 122,
124, 126, 128 are represented as towers broadcasting over-the-air media (e.g.,
broadcast television, broadcast radio, etc.), in some examples, the reference
media monitoring sites may be configured to monitor other forms of media as
well (e.g., cable television, satellite television, media delivered via the
Internet, etc.).

[0034] As shown in the illustrated example, the first three media
sources 122, 124, 126 are located sufficiently close to the boundary lines 108
between adjacent ones of the reference areas 102, 104, 106 such that the
broadcast range extends across the boundary line 108. In particular, the first
media source 122 is located in the second reference area 104 substantially next
to the boundary line 108 between the first and second reference areas 102,
104. As a result, a substantial portion of the broadcast range of the media
source 122 exiends into the first reference area 102. As such, even though the
media provided from the media source originates in the second reference area
104, a person located within the first reference area 102 (e.g., within the
broadcast range of the first media source 122) may be exposed to the
corresponding media. If the person is an audience measurement panelist,
audience measurement data corresponding to the media would be reported to
the data collection facility 112 designated for the first reference area 102.

However, reference media data corresponding to the media in the illustrated
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example is collected at the reference media monitoring site 114b and reported
to the data collection facility 116 associated with the second reference area
104. As a result, the audience measurement data received at the data
collection facility 112 may not be identifiable because the data collection
facility 112 does not also receive the corresponding reference media data
within which the audience measurement data is to be compared and matched.
Accordingly, there is a need to provide the reference media data collected at
the reference media monitoring site 114b (located in the second reference area
104) to the data collection facility 112 associated with the first reference area
102.

[0035] Notably, the reference media monitoring site 110c is located
within the first reference area 102 and within the broadcast range of the media
source 122 located in the second reference area 104. However, the reference
media monitoring site 110c would not typically be tuned to monitor media
from the media source 122 because the media is not originating from the same
reference area as the reference media monitoring site 110c. Rather, the
reference media monitoring site 110c of the illustrated example may be
monitoring media originating from a source located in the first reference area
102 that may have a broadcast range extending into the second reference area
104 in a similar manner as represented by the media source 122 described
above.

[0036] In some examples, the broadcast range of a media source may
span more than two reference areas. For instance, the second media source

124 of the illustrated example is located in the second reference area 104 close
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to the intersection between the first, second, and third reference areas 102,
104, 106. In the illustrated example, the reference media monitoring site 114c
is configured to monitor media provided by the second media source 124 and
report resulting reference media data to the designated data collection facility
116 for the second reference area 104. However, because of the proximity of
the media source 124 to the boundaries of both the first and third reference
areas 102, 106, there is the possibility that a person located in either of those
reference areas may be exposed to the media. If the person is an audience
measurement panelist, the resulting audience measurement data collected from
the media will be sent to the corresponding data collection facility of the
reference area where the person is located (e.g., the data collection facility 112
if the person is located in the first reference area 102 and the data collection
facility 120 if the person is located in the third reference area 106).
Accordingly, there is a need to provide the reference media data collected at
the reference media monitoring site 114c (located in the second reference area
104) to the data collection facility 112 associated with the first reference area
102 and the data collection facility 120 associated with the third reference area
106 to be able to identify the media potentially reported in audience
measurement data from panelists located in either of the first or third reference
areas 102, 106 within range of the media source 124.

[0037] In the illustrated example of FIG. 1, the third media source 126
is located in the third reference area 106 near the boundary line 108 between
the second and third reference areas 104, 106. Unlike the first media source

122, which is nearly against the boundary between the first and second
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reference areas, the third media source 126 is at some distance from the
regional boundary such that only the edge of the broadcast range reaches into
the second reference area 104. As a result, there is only a small area in which
an audience measurement site (e.g., the home of an audience panelist) located
in the second reference area 104 may sufficiently close to tune in to media
provided from the third media source 126. Thus, the position of the third
media source 126, in the illustrated example, represents an upper limit of the
distance between a media source and an adjacent boundary that would give
rise to the need to transmit reference media data (e.g., collected at the
reference media monitoring site 118c in the illustrated example) from the
reference area where the media source is located (e.g., the third reference area
106) to an adjacent reference area (e.g., the second reference area 104). That
is, if the third media source 126 was any further away from the boundary line
108 between the second and third reference areas 104, 106, the broadcast
range for the third media source 126 would be entirely within the third
reference area 106. As a result, there would no longer be a need to provide
corresponding reference media data to other data collection facilities of other
reference areas because there would be no risk of a person in those other
reference areas being exposed to the media. An example media source that is
only associated with a single reference area is represented by the media source
128 in the first reference area 102 of the illustrated example.

[0038] The particular broadcast range of a media source and, thus, the
distance away from a reference area boundary the media source must be

before there is little or no risk of exposure of media by audience members

22



CA 02923771 2016-03-15

across the boundary in an adjacent reference area depends on many factors.
For example, broadcast range can depend on the type of signal being used, the
strength of the signal, the type of receiver being used, interference from other
signals, the physical terrain and/or other obstructions involved, weather
conditions, and so forth. Accordingly, in some examples, an upper limit for a
transmission distance beyond which most or all broadcast signals cannot be
satisfactorily received may be established such that all media sources within
the upper limit are assumed to have broadcast ranges that extend into adjacent
reference areas. Frequently, a media monitoring entity that implements the
reference media monitoring sites 110a-f, 114a-g, 118a-h and maintains the
data collection facilities 112, 116, 120 may not know the precise locations of
the media sources the reference media monitoring sites are monitoring. As
such, it may not be possible to determine whether reference media data needs
to be routed to multiple data collection facilities based on a distance between
reference area boundaries and media sources. Accordingly, in some examples,
identifying reference media data to be shared with multiple data collection
facilities is determined based on the location of reference media monitoring
sites, which would be known (or easily determinable) by the media monitoring
entity, as described more fully below in connection with FIG. 2.

[0039] In some examples, audience member panelists may be provided
with portable media meters to enable media monitoring entities to track
exposure of such panelists regardless of their location (e.g., when they are
outside of their home). In some such examples, there is the possibility that

panelists living in a first reference area will cross borders into a second
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reference area and, thus, be exposed to media originating from a source in the
second reference area that is more than the threshold distance defined above as
determined by the broadcast range of the media source. In some examples, the
reason for crossing a border may be that the panelist lives in the first reference
area but works in the second reference area. Accordingly, in some examples,
the threshold distance from a reference area boundary is determined based on
the determined broadcast range of a media source plus an upper limit of a
commute distance. While the maximum distance that a person commutes to
work may not be known, any suitable distance (e.g., 30 miles, 50 miles, etc.)
may be defined that is expected to account for most if not all possibilities. In
some examples, the commute distance may take into account the location of
population centers (e.g., cities) relative to reference area boundaries. For
example, if a major city is located near a border, it may be assumed that any
people commuting to work from across the border work within the city and
not beyond such that the estimated commute distance may be less than along a
border where there is no city or other population center nearby.

[0040] FIG. 2 illustrates the example environment 100 of FIG. 1, with
some of the example reference media monitoring sites 110a-f, 114a-g, 118a-h
reporting collected data to multiple data collection facilities 112, 116, 120, as
represented by the illustrated arrows. In the illustrated examples, the arrows
representative of reporting paths of reference media monitoring sites that only
report to the data collection facility in the same reference area are omitted for
clarity. Thus, as shown in the illustrated example, only the reference media

monitoring sites 110c, 114b, 114c, 118a, 118e located relatively close (e.g.,
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within a threshold distance) to the boundary lines 108 between adjacent
reference areas 102, 104, 106 transmit their collected reference media data to
more than one data collection facilities 112, 116, 120. In some examples,
reference media monitoring sites from which reference media data is to be
shared with multiple data collection facilities are identified based on their
proximity to the boundary lines 108. Reference media monitoring sites that
are identified as collecting reference media data to be reported to multiple data
collection facilities because of their proximity to a boundary line 108 are
referred to herein as “boundary monitoring sites.” In some examples,
boundary monitoring sites are identified based on having locations falling
within a geographic region along the boundary lines 108 between each set of
adjacent reference areas 102, 104, 106 (represented by a shaded portion 202)
covering locations within a threshold distance of the boundary lines. In other
examples, the boundary monitoring sites are identified directly (e.g., without
determining the threshold distance region illustrated by the shaded area 202)
by determining whether nearby reference area boundaries are within a
threshold distance of each reference media monitoring site (e.g., whether the
boundary lines 108 enter circles 204 shown in FIG. 2 indicative of the
threshold distance around each monitoring site).

[0041] In some examples, the value for the threshold distance is
defined to identify any reference media monitoring site that is sufficiently
close to a reference area boundary such that the media being monitored may
be spilling over the boundary into an adjacent reference area. For a media

source (e.g., the media sources 122, 124, 126, 128) to broadcast media that
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may be received across a reference area boundary, the media source must be
within a distance of the boundary corresponding to the distance travelled by
the broadcast before it can no longer be adequately received (e.g., the
broadcast range). In some examples, a media source may be broadcasting
media in all directions such that the media may reach and travel beyond a
boundary in one direction and reach a media monitoring reference site located
in the opposite direction. Thus, in some examples, the threshold distance
inside of which a reference media monitoring site may be identified for
sharing collected data with data collection facilities designated for adjacent
reference areas is twice the distance travelled by a broadcast (or the full span
of the broadcast range from a media source). For example, if a broadcast
cannot be adequately received beyond 10 miles from the source of the
broadcast, the threshold distance may be defined as 20 miles. As indicated
above, there are many factors that impact the range of a broadcast.
Accordingly, in some examples, different threshold distances may be
determined where one or more of the factors are known or assumed. For
instance, in some examples, the distance at which a broadcast can be
adequately received is approximated based on the distance from a media
source at which a person using a typical commercially available receiver
would consider consuming the media because the media can be reception
provides sufficient clarity (e.g., lack of static). In other examples, the
threshold distance may be defined independent of any specific consideration
of broadcasts range at any suitable distance (e.g., 2 miles, 5 miles, 25 miles,

etc.).
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[0042] This upper limit based on twice the distance of a broadcast is
represented in the illustrated example by the media source 126 in the third
reference area 106 of FIG. 1, which has a broadcast range barely extending
into the second reference area 104 on one side and barely reaching the
reference media monitoring site 118e on the other side away from the
boundary line 108. Thus, the reference media monitoring site 118e is situated
at the threshold distance away from the boundaries 108 within which media
from the media source 126 still spills over into the adjacent reference area 104.
Accordingly, as shown in FIG. 2, the reference media monitoring site 118e sits
on the outer edge of the threshold distance region illustrated by the shaded
area 202 and has a corresponding circle 204 (indicative of a threshold distance
away from the monitoring site) that just reaches the boundary line 108. In
some such scenarios, as is illustrated in FIG. 2, the reference media
monitoring site 118e is designated as a boundary monitoring site that is to
report collected reference media data to the data collection facility 116 in the
second reference area 104 in addition to the designated data collection facility
120 associated with its own reference area (e.g., the third reference area 106).

[0043] In some examples, the reference media monitoring site 118¢
may be located at (or just within) the threshold distance, as illustrated, while
the media source 126 is located some place other than directly between the
reference media monitoring site 118e and the boundary 108 (e.g., parallel to or
further away from the boundary 108 than the reference media monitoring site
118e but still within broadcast range of the reference media monitoring site

118¢). In such examples, media broadcast by the media source 126 would not
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actually spill over into the adjacent reference area because the media source
126 would be too far away from the boundary 108. Thus, the positioning of
the media source 126 and the reference media monitoring site 118e in FIG. 1
is representative of the upper limit for a monitoring site monitoring media that
may spill over a boundary but is a relatively unlikely scenario. Accordingly,
in some examples, the threshold distance is defined to be less than twice the
distance of a broadcast of media. In other examples, the threshold distance is
defined to be gfeater than twice the distance of a broadcast to build in a
margin of error and ensure all relevant reference media data is reported even
to each reference area. Thus, the particular threshold distance defined may be
altered depending upon balancing the desire to capture all relevant reference
media data while reducing (e.g., minimizing) the reporting of irrelevant
reference media data that may never be used because the corresponding media
does not actually spill over into the reference area to which the data is
reported.

[0044] As shown in the illustrated example of FIG. 2, each of the
reference media monitoring sites 110c, 114b, 118a are well within the shaded
area 202 and have corresponding circles 204 that extend across proximate
boundary lines 108. As such, in the illustrated examples, the reference media
monitoring sites 110c, 114b, 118a are boundary monitoring sites. As such,
each of the reference media monitoring sites 110c, 114b, 118a is configured to
share their collected reference media data with the designated data collection
facility 112, 116, 120 associated with the reference area 102, 104, 106 in

which they are located as well as the data collection facility 112, 116, 120
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associated with the reference area 102, 104, 106 opposite the proximate
regional boundary. As shown in FIG. 2, each of the reference media
monitoring sites 110c, 114b are within the circle 204 of the other such that
they could potentially monitor the same media (e.g., provided from the media
source 122 shown in FIG. 1). However, in some examples, each of the
reference media monitoring sites 110c, 114b are configured to monitor
different media sources providing media originating in their corresponding
reference area 102, 104. As such, despite their proximity to each other, both
the reference media monitoring sites 110c, 114b in the illustrated example
transmit reference media data to each of the data collection facilities 112, 116
associated with the corresponding reference areas 102, 104.

[0045] In the illustrated example of FIG. 2, the reference media
monitoring sites 114c is well within the threshold distance region of the
shaded area 202 and, thus, is designated as a boundary monitoring site sharing
its reference media data with multiple data collection facilities. Further, as
shown by the circle 204 around the reference media monitoring site 114c, the
reference media monitoring site 114c (located in the second reference area
104) is within the threshold distance of both the first and third reference areas
102, 106. Accordingly, as shown in the illustrated example, the reference
media monitoring site 114c¢ provides its collected reference media data to each
of the data collection facilities 112, 116, 120 in each of the three reference
areas 102, 104, 106.

[0046] In some examples, the threshold distance and/or the

corresponding threshold regions is defined to identify any reference media

-29-



CA 02923771 2016-03-15

monitoring site that is sufficiently close to a reference area boundary such that
the media being monitored may be exposed to a person that lives in an
adjacent reference area but commutes into the area where the media originates.
In some such examples, an upper limit for a commuter distance may be
assumed. Thus, if most commuters were assumed to commute no further than
30 miles to work, the threshold region of the illustrated example would be
expanded away from the reference boundary lines 108 by an additional 30
miles. In some examples, the upper limit for the assumed commuter distance
is determined based on the location of population concentrations (e.g., cities)
relative to the reference boundary lines.

[0047] The illustrated example of FIG. 2 shows each of the reference
media monitoring sites 110c, 114b, 114c, 118a, 118e providing reference
media data to the respective data collection facilities associated with the
reference area in which they are located as well as transmitting the data to the
data collection facilities of the adjacent reference areas. However, in other
examples, each of the data collection facilities 112, 116, 120 transmits the
reference media data received from each of the reference media monitoring
sites 110c, 114b, 114¢, 118a, 118e to the other data collection facilities 112,
116, 120 as needed. That is, in some examples, each of the reference media
monitoring sites 110a-f, 114a-g, 118a-h provide their corresponding reference
media data only to the designated data collection facility 112, 116, 120
associated with the reference area 102, 104, 106 where each monitoring site is
located. In such examples, the data colleétion facility 112, 116, 120 in each

reference area 102, 104, 106 then identifies relevant reference media data

-130 -



CA 02923771 2016-03-15

(received from identified boundary monitoring sites) for sharing with the other
data collection facilities. For instance, rather than the reporting paths shown
by the arrows in FIG. 2, in some examples, the data collection facility 112 of
the first reference area 102 transmits the reference media data received from
the reference media monitoring site 110c to the data collection facility 116 of
the second reference area 104. Likewise, the data collection facility 116 of the
second reference area 104 transmits the reference media data received from
the reference media monitoring sites 114b, 114c to the data collection facility
112 of the first reference area 102. Further, the data collection facility 116 of
the second reference area 104 transmits the reference media data received
from the reference media monitoring sites 114c to the data collection facility
120 of the third reference area 106. Finally, in such examples, the data
collection facility 120 of the third reference area 106 transmits the reference
media data received from the reference media monitoring sites 118a, 118e to
the data collection facilities 112, 116 of the first and second reference areas
102, 104, respectively.

[0048] In some examples, the reference media monitoring sites are
smart in that they are capable of determining their location, determining
whether the collected reference media- data should be transmitted to multiple
data collection facilities based on their location (e.g., if they are within a
threshold distance of a boundary line 108), and transmitting the reference
media data to each such data collection facility. In some such examples, the
data collection facility designated for each reference area may be non-smart in

that it receives the reference media from each such reference media
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monitoring site without consideration to the location of the reference media
monitoring sites from which the reference media data is received. In other
examples, the data collection facilities may smart such that they are able to
keep track of the reference media data received from monitoring sites beyond
the designated reference area for each data collection facility. Additionally or
alternatively, in some examples, the data collection facilities are smart in that
they are capable of determining the location of the reference media monitoring
sites located in their designated reference areas, determining whether the
collected reference media data from each such monitoring site should be
transmitted to additional data collection facilities (e.g., if the monitoring sites
are within a threshold distance of a boundary line 108), and transmitting the
reference media data to each such additional data collection facility. In some
such examples, the reference media monitoring sites are non-smart in that they
collect and report reference media data without consideration to their location
or proximity to adjacent reference areas as that determination is handled by the
corresponding data collection facility.

[0049] FIG. 3 illustrates an example implementation of a data
collection facility 300 corresponding to any one of the data collection facilities
112, 116, 120 of FIGS. 1 and/or 2. The data collection facility 300 of the
illustrated example includes an example reference area boundary analyzer 302,
an example location determiner 304, an example boundary distance calculator
306, an example threshold distance region determiner 308, an example
boundary monitoring site identifier 310, an example reporting facility

designator 312, and an example communication interface 314.
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[0050] In the illustrated example of FIG. 3, the example data collection
facility 300 is provided with the reference area boundary analyzer 302 to
generate a model of the boundaries and/or borders of adjacent reference areas
(e.g., the reference areas 102, 104, 106). In some examples, a boundary-
model is generated to define the location of boundaries between reference
areas to determine the proximity of reference media monitoring sites. That is,
to identify reference media monitoring sites as boundary monitoring sites (that
collect reference media data that is to be shared across a reference area
boundary), not only are the locations of the reference media monitoring sites
needed but the location of the boundaries as well. In some examples, the
boundary-model may be based on precise cartographic data with thousands, or
even millions, of global position system (GPS) coordinate points following
along the contours of the reference area boundaries to precisely define the
boundary between adjacent reference areas. In other examples,
approximations of the reference area boundaries (e.g., based on an
interconnected series of 100-mile-long lines) may be used to generate a
boundary-model used in subsequent analysis. In some such examples, the
threshold distance may be greater than in the precise boundary-model to
account for any inaccuracies in the model. In other examples, a boundary-
model may be generated Based on GPS coordinates of major (or minor) cities
and/or other population concentrations defining the extent of each reference
area.

[0051] In some examples, the reference area boundary analyzer 302

generates a boundary-model exclusive for the reference area in which the data
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collection facility 300 is located. In other examples, the data collection
facility 300 may generate a boundary-model of multiple (e.g., all) reference
areas for which a media monitoring entity is monitoring media. As sucha
multi-area boundary-model is applicable to the analysis of each reference area,
in some examples, the data collection facility 300 generates the boundary-
model and provides it to other data collection facilities. Alternatively, in some
examples, the data collection facility 300 receives and/or retrieves (e.g., via
the communication interface 314) the boundary-model generated at a different
location (e.g., at a different data collection facility).

[0052] In the illustrated example of FIG. 3, the example data collection
facility 300 is provided with the location determiner 304 to determine the
location (e.g., GPS coordinates) of the reference media monitoring sites
located within the same reference area as the data collection facility 300. In
some examples, the location determiner 304 may determine the location of
reference media monitoring sites located in multiple (e.g., all) reference areas
in which a media monitoring entity is monitoring media. In some examples,
the location for each reference media monitoring site is determined based on
the geocoding of a street address for each reference media monitoring site. In
some examples, the location for each reference media monitoring site is
determined based on Internet Protocol (IP) address location data associated
with each monitoring site. In some examples, the location for each reference
media monitoring site is less precisely determined based on the geocoding of a
city in which each reference media monitoring site is located. In some

examples, the location for each reference media monitoring site is determined
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based on a GPS reading taken at each reference media monitoring site. In
some examples, the location determiner 304 of the data collection facility 300
does not directly determine the location of each reference media site but is
provided with such information from another source (e.g., via the
communication interface). For instance, in some examples, each reference
media monitoring site may be configured to determine its own location and
report such information to the data collection facility 300.

[0053] In the illustrated example of FIG. 3, the example data collection
facility 300 is provided with the boundary distance calculator 306 to calculate
a shortest distance between each reference media monitoring site and the
boundaries of the reference area (defined by the boundary-model) in which the
reference media monitoring site is located. In some examples, multiple
distances are calculated for each reference media monitoring site
corresponding to the shortest distance between the reference media monitoring
site and each different reference area adjacent the reference area where the
monitoring site is located.

[0054] In the illustrated example of FIG. 3, the example data collection
facility 300 is provided with the threshold distance region determiner 308 to
determine the geographic region along the boundary of the reference area
(defined by the boundary-model) extending a threshold distance into the area
(e.g., the shaded area 202 in each of the reference areas 102, 104, 106 of FIG.
2).

[0055] In the illustrated example of FIG. 3, the example data collection

facility 300 is provided with the boundary monitoring site identifier 310 to
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identify the reference media monitoring sites that are boundary monitoring
sites. That is, the boundary monitoring site identifier 310 determines whether
reference media monitoring sites are within a threshold distance of the
adjacent reference area such that media for which the monitoring site is
collecting reference media data may be broadcasting into the adjacent
reference area. In some examples, the reference media monitoring sites are
identified or designated as boundary monitoring by determining whether the
distance(s) calculated by the boundary distance calculator 306 are less than a
threshold. Additionally or alternatively, in some examples, the reference
media monitoring sites are identified as boundary monitoring sites if the
locations of the reference media monitoring sites fall within the threshold
distance region determined by the threshold distance region determiner 308.
As the identification of reference media monitoring sites as boundary
monitoring sites may be determined in either of the above methods, in some
examples, the data collection facility 300 includes only one of the boundary
distance calculator 306 or the threshold distance region determiner 308 while
the other is omitted.

10056] In the illustrated example of FIG. 3, the example data collection
facility 300 is provided with the reporting facility designator 312 to identify
and/or designate the data collection facilities to which reference media data
collected at the reference media monitoring sites is to be reported. Each data
collection facility designated to receive such data is referred to herein as a
reporting facility of the corresponding reference media monitoring site. In

some examples, the data collection facility 300 is automatically designated as
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a reporting facility of the reference media monitoring sites in the same
reference area as the data collection facility 300. However, whether other data
collection facilities are designated as additional reporting facilities for the
reference media monitoring sites depends upon whether the reference media
monitoring sites are boundary monitoring sites (e.g., as determined by the
boundary monitoring site identifier 310). In particular, in some examples, the
reporting facility designator 312 determines which adjacent reference area(s)
an identified boundary monitoring site is within a threshold distance and
designates the data collection facilities for such adjacent reference area(s) as
reporting facilities for the boundary monitoring site. In some examples, such a
determination may be communicated to the respective reference media
monitoring site to be configured to provide its collected reference media data
to the identified reporting facilities. In other examples, the data collection
facility 300 may forward the reference media data received from such
boundary monitoring sites to the designated reporting facilities.

[0057] In the illustrated example of FIG. 3, the example data collection
facility 300 is provided with the communication interface 314 to communicate
with the reference media monitoring sites in the same reference area as the
data collection facility 300 (e.g., to receive and aggregate reference media data
collected throughout the reference area). In some examples, the
communication interface 314 enables the data collection facility 300 to
communicate with the reference media monitoring sites in other reference
areas (e.g., to receive and aggregate reference media data from monitoring

sites located outside but within a threshold distance of the reference area (e.g.,
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boundary monitoring sites in an adjacent reference area)). In some examples,
the communication interface 314 enables the data collection facility 300 to
communicate with other data collection facilities designated for other
reference areas (e.g., to receive relevant reference media data collected from
other monitoring sites in the other reference areas).

[0058] In some examples, as mentioned above, one or more of the
reference area boundary analyzer 302, the location determiner 304, the
boundary distance calculator 306, the threshold distance region determiner
308, the boundary monitoring site identifier 310, and/or the reporting facility
designator 312 may be omitted from the data collection facility 300 of FIG. 3.
In some such examples, the data generated by the one or more of the reference
area boundary analyzer 302, the location determiner 304, the boundary
distance calculator 306, the threshold distance region determiner 308, the
boundary monitoring site identifier 310, and/or the reporting facility
designator 312 is nevertheless provided to the data collection facility 300 from
another source via the communication interface 314. For example, as
described more fully below in connection with FIG. 4, in some examples, each
individual reference media monitoring site may implement equivalent
functionality to the reference area boundary analyzer 302, the location
determiner 304, the boundary distance calculator 306, the threshold distance
region determiner 308, the boundary monitoring site identifier 310, and/or the
reporting facility designator 312. That is, in some examples, as described
below, each individual reference media monitoring site may determine its

location, determine a distance to the nearest reference area boundary, and/or
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determine whether its collected reference media data is to be shared with
multiple data collection facilities based on whether it is within a threshold
distance of the boundary. In such examples, the communication interface 314
of the data collection facility 300 may receive an indication from each
monitoring site of which other data collection facilities the reference media
data (also reported to the data collection facility 300) is to be transmitted.
[0059]  While an example manner of implementing the data collection
facilities 102, 104, 106 of FIGS. 1 and 2 is illustrated by the example data
collection facility 300 of FIG. 3, one or more of the elements, processes and/or
devices illustrated in FIG. 3 may be combined, divided, re-arranged, omitted,
eliminated and/or implemented in any other way. Further, the example
reference area boundary analyzer 302, the example location determiner 304,
the example boundary distance calculator 306, the example threshold distance
region determiner 308, the example boundary monitoring site identifier 310,
the example reporting facility designator 312, the example communication
interface 314, and/or, more generally, the example data collection facility 300
of FIG. 3 may be implemented by hardware, software, firmware and/or any
combination of hardware, software and/or firmware. Thus, for example, any
of the example reference area boundary analyzer 302, the example location
determiner 304, the example boundary distance calculator 306, the example
threshold distance region determiner 308, the example boundary monitoring
site identifier 310, the example reporting facility designator 312, the example
communication interface 314, and/or, more generally, the example data

collection facility 300 could be implemented by one or more analog or digital
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circuit(s), logic circuits, programmable processor(s), application specific
integrated circuit(s) (ASIC(s)), programmable logic device(s) (PLD(s)) and/or
field programmable logic device(s) (FPLD(s)). When reading any of the
apparatus or system claims of this patent to cover a purely software and/or
firmware implementation, at least one of the example reference area boundary
analyzer 302, the example location determiner 304, the example boundary
distance calculator 306, the example threshold distance region determiner 308,
the example boundary monitoring site identifier 310, the example reporting
facility designator 312, and/or the example communication interface 314 is/are
hereby expressly defined to include a tangible computer readable storage
device or storage disk such as a memory, a digital versatile disk (DVD), a
compact disk (CD), a Blu-ray disk, etc. storing the software and/or firmware.
Further still, the example data collection facility 300 may include one or more
elements, processes and/or devices in addition to, or instead of, those
illustrated in FIG. 3, and/or may include more than one of any or all of the
illustrated elements, processes and devices.

[0060] FIG. 4 illustrates an example implementation of a reference
media monitoring site 400 corresponding to one of the reference media
monitoring site 110a-f, 114a-g, 118a-h of FIGS. 1 and/or 2. The reference
media monitoring site 400 of FIG. 4 includes an example reference media data
collector 402, an example location determiner 404, an example boundary
distance calculator 406, an example boundary monitoring site identifier 408,
an example reporting facility designator 410, and an example communication

interface 412.
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[0061] In the illustrated example of FIG. 4, the example reference
media monitoring site 400 is provided with the reference media data collector
402 to collected reference media data (e.g., codes and/or signatures) from a
particular media source. In some examples, the reference media data collector
402 includes multiple receivers to collect reference media data from multiple
media sources. Systems and methods to implement the example reference
media data collector 402 are known in the art and, therefore, will not be
described in detail herein. For instance, example methods and apparatus to
implement the example reference media data collector 402 are described in
U.S. Patent No. 4,677,466 issued on June 30, 1987; U.S. Patent No. 5,481,294
issued on January 2, 1996; U.S. Patent No. 7,460,684 issued on December 2,
2008; U.S. Patent No. 8,457,972 issued on June 4, 2013, U.S. Patent No.
8,600,531 issued on December 3, 2013; U.S. Patent Application Publication
No. 2005/0232411 published on October 20, 2005; U.S. Patent Application
Publication No. 2006/0153296 published on July 13, 2006; U.S. Patent
Application Publication No. 2006/0184961 published on August 17, 2006;
U.S. Patent Application Publication No. 2006/0195861 published on August
31, 2006; U.S. Patent Application Publication No. 2007/0274537 published on
November 29, 2007; U.S. Patent Application Publication No. 2008/0091288
published on April 17, 2008; U.S. Patent Application Publication No.
2008/0276265 published on November 6, 2008; U.S. Patent Application
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[0062] In the illustrated example of FIG. 4, the example reference
media monitoring site 400 is provided with the location determiner 404 to
determine the location (e.g., GPS coordinates) of the reference media
monitoring site 400. In some examples, the location of the reference media
monitoring site 400 is determined based on a GPS reading taken at each
reference media monitoring site. In some examples, the location determiner
404 determines the location by a geocoding of the street address of the
reference media monitoring site 400. In some examples, the location is
determined less precisely based on a geocoding of the city where the reference
media monitoring site 400 is located.

[0063] In the illustrated example of FIG. 4, the example reference
media monitoring site 400 is provided with the boundary distance calculator
404 to calculate a shortest distance between the location of the reference
media monitoring site and the boundaries of the reference area in which the
reference media monitoring site 400 is located. In some examples, a
boundary-model defining the location of the boundaries of the reference area
for such a calculation is provided to the reference media monitoring site 400
via the communication interface 412. In some examples, multiple distances
are calculated corresponding to the shortest distance between the reference
media monitoring site 400 and each reference area adjacent the reference area
where the monitoring site is located.

[0064] In the illustrated example of FIG. 4, the example reference
media monitoring site 400 is provided with the boundary monitoring site

identifier 408 to determine whether the reference media monitoring site 400 is
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a boundary monitoring site. In some examples, the reference media
monitoring site 400 is designated as a boundary monitoring site when the
distance to each adjacent reference area, calculated by the boundary distance
calculator 406, is less than a threshold distance. Additionally or alternatively,
in some examples, the reference media monitoring site 400 is designated as a
boundary monitoring site when the location of the reference media monitoring
site 400 falls within a threshold distance region along the boundary of an
adjacent reference area. In some examples, the threshold distance region is
provided to the reference media monitoring site 400 from another source via
the communication interface 412 rather than being calculated by the reference
media monitoring site 400 because the same threshold distance region may be
applicable to multiple monitoring sites.

[0065] In the illustrated example of FIG. 4, the example reference
media monitoring site 400 is provided with the example reporting facility
designator 410 to identify and/or designate the data collection facilities as
reporting facilities for the reference media monitoring site 400 to which
reference media data collected at the reference media monitoring site is to be
reported. In some examples, the data collection facility in the same reference
area as the reference media monitoring site 400 is automatically designated as
a reporting facility. However, whether other data collection facilities are
designated as additional reporting facilities for the reference media monitoring
site 400 depends upon whether the reference media monitoring site 400 is
identified as a boundary monitoring sites (e.g., as determined by the boundary

monitoring site identifier 408). In some examples, if the reference media
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monitoring site 400 is identified as a boundary monitoring site, the reporting
facility designator 410 determines which adjacent reference area(s) the
reference media monitoring site 400 is within the threshold distance and
designates the data collection facilities for such adjacent reference area(s) as
reporting facilities for the reference media monitoring site 400.

[0066] In the illustrated example of FIG. 4, the example reference
media monitoring site 400 is provided with the communication interface 412
to communicate with the designated reporting facilities. That is, in some
examples, the reference media monitoring site 400 transmits collected
reference media data to the data collection facility in the same reference area
where the reference media monitoring site 400 is located. Further, in some
examples, the reference media monitoring site 400 transmits collected
reference media data to other data collections facilities in other reference areas
if they have been designated as reporting facilities for the monitoring site
based on the location of the monitoring site relative to the boundaries of the
reference areas in which the other data collection facilities are located (e.g.,
whether the reference media monitoring site 400 is a boundary monitoring
site). However, in examples, where the primary data collection facility (e.g.,
the data collection facility in the same reference area as the reference media
monitoring site 400) transmits the reference media data to the other reporting
facilities, the monitoring site may only communicate with the primary data

‘collection facility.

[0067] While an example manner of implementing the reference media

monitoring sites 110a-f, 114a-g, 118a-h of FIGS. 1 and 2 is illustrated by the
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example reference media monitoring site 400 of FIG. 4, one or more of the
elements, processes and/or devices illustrated in FIG. 4 may be combined,
divided, re-arranged, omitted, eliminated and/or implemented in any other
way. Further, the example reference media data collector 402, the example
location determiner 404, the example boundary distance calculator 406, the
example boundary monitoring site identifier 408, the example reporting
facility designator 410, the example communication interface 412, and/or,
more generally, the example reference media monitoring site 400 of FIG. 4
may be implemented by hardware, software, firmware and/or any combination
of hardware, software and/or firmware. Thus, for example, any of the
example reference media data collector 402, the example location determiner
404, the example boundary distance calculator 406, the example boundary
monitoring site identifier 408, the éxample reporting facility designator 410,
the example communication interface 412, and/or, more generally, the
example reference media monitoring site 400 could be implemented by one or
more analog or digital circuit(s), logic circuits, programmable processor(s),
application specific integrated circuit(s) (ASIC(s)), programmable logic
device(s) (PLD(s)) and/or field programmable logic device(s) (FPLD(s)).
When reading any of the apparatus or system claims of this patent to cover a
purely software and/or firmware implementation, at least one of the example
reference media data collector 402, the example location determiner 404, the
example boundary distance calculator 406, the example boundary monitoring
site identifier 408, the example reporting facility designator 410, and/or the

example communication interface 412 is/are hereby expressly defined to
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include a tangible computer readable storage device or storage disk such as a
memory, a digital versatile disk (DVD), a compact disk (CD), a Blu-ray disk,
etc. storing the software and/or firmware. Further still, the example reference
media monitoring site 400 may include one or more elements, processes
and/or devices in addition to, or instead of, those illustrated in FIG. 4, and/or
may include more than one of any or all of the illustrated elements, processes
and devices.

[0068] A flowchart representative of example machine readable
instructions for implementing the data collection facility 300 of FIG. 3 is
shown in FIG. 5. In this example, the machine readable instructions comprise
a program for execution by a processor such as the processor 712 shown in the
example processor platform 700 discussed below in connection with FIG. 7.
The program may be embodied in software stored on a tangible computer
readable storage medium such as a CD-ROM, a floppy disk, a hard drive, a
digital versatile disk (DVD), a Blu-ray disk, or a memory associated with the
processor 712, but the entire program and/or parts thereof could alternatively
be executed by a device other than the processor 712 and/or embodied in
firmware or dedicated hardware. Further, although the example program is
described with reference to the flowchart illustrated in FIG. 5, many other
methods of implementing the example data collection facility 300 may
alternatively be used. For example, the order of execution of the blocks may
be changed, and/or some of the blocks described may be changed, eliminated,

or combined.
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[0069] The program of FIG. 5 begins at block 500 where the example
reference area boundary analyzer 302 generates a boundary-model of the
reference area of the data collection facility 300. At block 502, the example
location determiner 304 determines the location of a reference media
monitoring site within the reference area. At block 504, the example boundary
monitoring site identifier 310 determines whether the reference media
monitoring site is a boundary monitoring site within a threshold distance of
another reference area. In some examples, this determination is based on
whether the reference media monitoring site falls within a threshold distance
region along the boundary (determined by the threshold distance region
determiner 308). In other examples, this determination is based on whether a
shortest distance from the location of the reference media monitoring site to
the boundary of the other reference area (as determined by the boundary
distance calculator 306) is less than a threshold distance. In some examples,
the threshold distance may be a fixed value for all reference media monitoring
sites. In other examples, a particular threshold distance for each reference
media monitoring site may be determined based on factors affecting the
broadcast range for media being monitored by each monitoring site {(e.g., the
signal type, the signal strength, etc.).

[0070] If the example boundary monitoring site identifier 310
determines the reference media monitoring site is a boundary monitoring site
(block 504), control advance to block 506 where the example reporting facility
designator 312 designates the data collection facility for the other reference

area as a reporting facility for the reference media monitoring site. At block
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508, the example boundary monitoring site identifier 310 determines whether
the reference media monitoring site is within a threshold distance of an
additional reference area. If so, control returns to block 506. If not, control
advances to block 510. Returning to block 504, if the example boundary
monitoring site identifier 310 determines the reference media bmonitoring site
is not a boundary monitoring site, control advance directly to block 510.

[0071] At block 510, the example boundary monitoring site identifier
310 determines whether there is another reference media monitoring site to
analyze. If so, control returns to block 502. Otherwise, control advance to
block 512, where the example reference area boundary analyzer 302
determines whether there is another reference area to analyze. In some
examples, each data collection facility performs the example program of FIG.
5 such that there would be no need for any particular data collection facility to
analyze the reference area associated with a different data collection facility.
However, in some examples, a particular data collection facility may perform
the analysis for multiple and/or all reference areas and then distribute the
results to the corresponding data collection facilities and/or reference media
monitoring sites of the other reference areas. Accordingly, if the example
reference area boundary analyzer 302 determines that there is another
reference area to analyze (block 512), control returns to block 500. Otherwise,
control advances to block 514.

[0072] At block 514, the example communication interface 314
receives reference media data from reference media monitoring sites in the

reference area. At block 516, the example communication interface 314
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transmits the reference media data received from each the boundary
monitoring sites to the corresponding designated reporting facilities. In some
examples, rather than transmitting the reference media data as outlined in
block 516, the example communication interface 314 provides information to
each boundary monitoring site to be configured to separately report their
corresponding reference media data to designated reporting facilities for each
such boundary monitoring site. At block 518, the example communication
interface 314 determines whether to continue gathering reference media data.
If so, control returns to block 514. Otherwise, the example program of FIG. 5
ends.

[0073] A flowchart representative of example machine readable
instructions for implementing the reference media monitoring site 400 of FIG.
4 is shown in FIG. 6. In this example, the machine readable instructions
comprise a program for execution by a processor such as the processor 812
shown in the example processor platform 800 discussed below in connection
with FIG. 8. The program may be embodied in software stored on a tangible
computer readable storage medium such as a CD-ROM, a floppy disk, a hard
drive, a digital versatile disk (DVD), a Blu-ray disk, or a memory associated
with the processor 812, but the entire program and/or parts thereof could
alternatively be executed by a device other than the processor 812 and/or
embodied in firmware or dedicated hardware. Further, although the example
program is described with reference to the flowchart illustrated in FIG. 6,
many other methods of implementing the example reference media monitoring

site 400 may alternatively be used. For example, the order of execution of the
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blocks may be changed, and/or some of the blocks described may be changed,
eliminated, or combined.

[0074] The program of FIG. 6 begins at block 600 where the example
location determiner 404 determines the location of the reference media
monitoring site 400 within a reference area. At block 602, the example
reporting facility designator 406 designates the data collection facility for the
reference area as a reporting facility for the reference media monitoring site
400. At block 604, the example communication interface 412 receives a
boundary-model of the reference area. At block 606, the example boundary
monitoring site identifier 408 determines whether the reference media
monitoring site 400 is a boundary monitoring site within a threshold distance
of another reference area. In some examples, this determination is based on
whether the reference media monitoring site 400 falls within a threshold
distance region along the boundary of the other reference area. In some
examples, the reference media monitoring site 400 may calculate the threshold
distance region as described above with respect to the data collection facility
300. However, because each reference media monitoring site in a reference
area may implement the example program of FIG. 6, to avoid redundant
processes, in some examples, the threshold distance region is calculated once
and provided to each monitoring site as described above. In other examples,
this determination is based on whether a shortest distance from the location of
the reference media monitoring site 400 to the boundary of the other reference
area (as determined by the boundary distance calculator 406) is less than a

threshold distance. In some examples, the threshold distance may be a fixed
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value for all reference media monitoring sites. In other examples, a particular
threshold distance for each reference media monitoring site may be
determined based on factors affecting the broadcast range for media being
monitored by each monitoring site (e.g., the signal type, the signal strength,
etc.).

[0075] If the example boundary monitoring site identifier 408
determines that the reference media monitoring site is a boundary monitoring
site (block 606), control advance to block 608 where the example reporting
facility designator 410 designates the data collection facility for the other
reference area as a reporting facility for the reference media monitoring site
400. At block 610, the example boundary monitoring site identifier 408
determines whether the reference media monitoring site 400 is within a
threshold distance of an additional reference area. If so, control returns to
block 608. If not, control advances to block 612. Returning to block 606, if
the example boundary monitoring site identifier 408 determines the reference
media monitoring site 400 is not a boundary monitoring site, control advance
directly to block 612.

[0076] At block 612, the example reference media data collector 402
collects reference media data. At block 614, the example communication
interface 412 transmits the reference media data to each designated reporting
facility. That is, the communication interface 412 transmits the reference
media data to the data collection facility in the same reference area in which
the reference media monitoring site 400 is located as well as any other data

collection facilities for which the reference media monitor site 400 is a
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boundary monitoring site. At block 616, the example communication
interface 412 determines whether to continue collecting reference media data.
If so, control returns to block 612. Otherwise, the example program of FIG. 6
ends.

[0077] In some examples, a media monitoring entity may maintain
thousands of reference media monitoring sites across many designated
reference areas (each having dozens if not hundreds of monitoring sites
located therein). As a result, the automatic implementation of the example
programs of FIGS. 5 and/or 6 by the example data collection facility 300 of
FIG. 3 and/or the example reference media monitoring site 400 of FIG. 4
provides substantial efficiencies over a person attempting to identify each
reference media monitoring site that is to route its collected reference media
data to multiple data collection facilities and then to manually configure the
monitoring site and/or the data collection facilities to transmit and receive
such data. Indeed, a person has no readily available means to determine the
distance of a monitoring site to nearby reference area boundaries. Likewise, a
person cannot take into account other factors affecting the range of location,
such as signal type or signal strength. Furthermore, many reference media
monitoring sites are established at semi-permanent locations (e.g., in closets or
other small rented-out spaces of other businesses) such that there locations are
moving relatively frequently. As a result, in some examples, the programs of
FIGS. 5 and/or 6 need to be repeated on a relatively frequent basis (e.g., every

week, every month, every quarter, etc.) such that manual identification of
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boundary monitoring sites and resulting reconfiguration of such sites as they
move locations is impractical and prone to error.

[0078] As mentioned above, the example processes of FIGS. 5 and 6
may be implemented using coded instructions (e.g., computer and/or machine
readable instructions) stored on a tangible computer readable storage medium
such as a hard disk drive, a flash memory, a read-only memory (ROM), a
compact disk (CD), a digital versatile disk (DVD), a cache, a random-access
memory (RAM) and/or any other storage device or storage disk in which
information is siored for any duration (e.g., for extended time periods,
permanently, for brief instances, for temporarily buffering, and/or for caching
of the information). As used herein, the term tangible computer readable
storage medium is expressly defined to include any type of computer readable
storage device and/or storage disk and to exclude propagating signals and to
exclude transmission media. As used herein, "tangible computer readable
storage medium" and "tangible machine readable storage medium" are used
interchangeably. Additionally or alternatively, the example processes of
FIGS. 5 and 6 may be implemented using coded instructions (e.g., computer
and/or machine readable instructions) stored on a non-transitory computer
and/or machine readable medium such as a hard disk drive, a flash memory, a
read-only memory, a compact disk, a digital versatile disk, a cache, a random-
access memory and/or any other storage device or storage disk in which
information is stored for any duration (e.g., for extended time periods,
permanently, for brief instances, for temporarily buffering, and/or for caching

of the information). As used herein, the term non-transitory computer
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readable medium is expressly defined to include any type of computer
readable storage device and/or storage disk and to exclude propagating signals
and to exclude transmission media. As used herein, when the phrase "at least”
is used as the transition term in a preamble of a claim, it is open-ended in the
same manner as the term "comprising” is open ended.

[0079] FIG. 7 is a block diagram of an example processor platform
700 capable of executing the instructions of FIG. 5 to implement the data
collection facility of FIGS. 1, 2, and/or 3. The processor platform 700 can be,
for example, a server, a personal computer, a mobile device (e.g., a cell phone,
a smart phone, a tablet such as an iPadTM), a personal digital assistant (PDA),
an Internet appliance, or any other type of computing device.

[0080] The processor platform 700 of the illustrated example includes
a processor 712. The processor 712 of the illustrated example is hardware.
For example, the processor 712 can be implemented by one or more integrated
circuits, logic circuits, microprocessors or controllers from any desired family
or manufacturer.

[0081] The processor 712 of the illustrated example includes a local
memory 713 (e.g., a cache). In the illustrated example, the processor 712
implements the example reference area boundary analyzer 302, the example
location determiner 304, the example boundary distance calculator 306, the
example threshold distance region determiner 308, the example boundary
monitoring site identifier 310, and the example reporting facility designator
312. The processor 712 of the illustrated example is in communication with a

main memory including a volatile memory 714 and a non-volatile memory
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716 via a bus 718. The volatile memory 714 may be implemented by
Synchronous Dynamic Random Access Memory (SDRAM), Dynamic
Random Access Memory (DRAM), RAMBUS Dynamic Random Access
Memory (RDRAM) and/or any other type of random access memory device.
The non-volatile memory 716 may be implemented by flash memory and/or
any other desired type of memory device. Access to the main memory 714,
716 is controlled by a memory controller.

[0082] The processor platform 700 of the illustrated example also
includes an interface circuit 720. The interface circuit 720 may be
implemented by any type of interface standard, such as an Ethernet interface, a
universal serial bus (USB), and/or a PCI express interface.

[0083] In the illustrated example, one or more input devices 722 are
connected to the interface circuit 720. The input device(s) 722 permit(s) a
user to enter data and commands into the processor 712. The input device(s)
can be implemented by, for example, an audio sensor, a microphone, a camera
(still or video), a keyboard, a button, a mouse, a touchscreen, a track-pad, a
trackball, isopoint and/or a voice recognition system.

[0084] One or more output devices 724 are also connected to the
interface circuit 720 of the illustrated example. The output devices 724 can be
implemented, for example, by display devices (e.g., a light emitting diode
(LED), an organic light emitting diode (OLED), a liquid crystal display, a
cathode ray tube display (CRT), a touchscreen, a tactile output device, a light

emitting diode (LED), a printer and/or speakers). The interface circuit 720 of

-55-



CA 02923771 2016-03-15

the illustrated example, thus, typically includes a graphics driver card, a
graphics driver chip or a graphics driver processor.

[0085] The interface circuit 720 of the illustrated example also
includes a communication device such as a transmitter, a receiver, a
transceiver, a modem and/or network interface card to facilitate exchange of
data with external machines (e.g., computing devices of any kind) via a
network 726 (e.g., an Ethernet connection, a digital subscriber line (DSL), a
telephone line, coaxial cable, a cellular telephone system, etc.).

[0086] The processor platform 700 of the illustrated example also
includes one or more mass storage devices 728 for storing software and/or
data. Examples of such mass storage devices 728 include floppy disk drives,
hard drive disks, compact disk drives, Blu-ray disk drives, RAID systems, and
digital versatile disk (DVD) drives.

[0087] The coded instructions 732 of FIG. 5 may be stored in the mass
storage device 728, in the volatile memory 714, in the non-volatile memory
716, and/or on a removable tangible computer readable storage medium such
as a CD or DVD.

[0088] FIG. 8 is a block diagram of an example processor platform
800 capable of executing the instructions of FIG. 6 to implement the reference
media monitoring sites of FIGS. 1, 2, and/or 4. The processor platform 800
can be, for example, a server, a personal computer, a mobile device (e.g., a
cell phone, a smart phone, a tablet such as an iPad™), a personal digital

assistant (PDA), an Internet appliance, or any other type of computing device.
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[0089] The processor platform 800 of the illustrated example includes
a processor 812. The processor 812 of the illustrated example is hardware.
For example, the processor 812 can be implemented by one or more integrated
circuits, logic circuits, microprocessors or controllers from any desired family
or manufacturer.

[00901 The processor 812 of the illustrated example includes a local
memory 813 (e.g., a cache). In the illustrated example, the processor 812
implements the example reference media data collector 402, the example
location determiner 404, the example boundary distance calculator 406, the
example boundary monitoring site identifier 408, and the example reporting
facility designator 410. The processor 812 of the illustrated example is in
communication with a main memory including a volatile memory 814 and a
non-volatile memory 816 via a bus 818. The volatile memory 814 may be
implemented by Synchronous Dynamic Random Access Memory (SDRAM),
Dynamic Random Access Memory (DRAM), RAMBUS Dynamic Random
Access Memory (RDRAM) and/or any other type of random access memory
device. The non-volatile memory 816 may be implemented by flash memory
and/or any other desired type of memory device. Access to the main memory
814, 816 is controlled by a memory controller.

[0091] The processor platform 800 of the illustrated example also
includes an interface circuit 820. The interface circuit 820 may be
implemented by any type of interface standard, such as an Ethernet interface, a

universal serial bus (USB), and/or a PCI express interface.
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[0092] In the illustrated example, one or more input devices 822 are
connected to the interface circuit 820. The input device(s) 822 permit(s) a
user to enter data and commands into the processor 812. The input device(s)
can be implemented by, for example, an audio sensor, a microphone, a camera
(still or video), a keyboard, a button, a mouse, a touchscreen, a track-pad, a
trackball, isopoint and/or a voice recognition system.

[0093] One or more output devices 824 are also connected to the
interface circuit 820 of the illustrated example. The output devices 824 can be
implemented, for example, by display devices (e.g., a light emitting diode
(LED), an organic light emitting diode (OLED), a liquid crystal display, a
cathode ray tube display (CRT), a touchscreen, a tactile output device, a light
emitting diode (LED), a printer and/or speakers). The interface circuit 820 of
the illustrated example, thus, typically includes a graphics driver card, a
graphics driver chip or a graphics driver processor.

[0094] The interface circuit 820 of the illustrated example also
includes a communication device such as a transmitter, a receiver, a
transceiver, a modem and/or network interface card to facilitate exchange of
data with external machines (e.g., computing devices of any kind) via a
network 826 (e.g., an Ethernet connection, a digital subscriber line (DSL), a
telephone line, coaxial cable, a cellular telephone system, etc.).

[0095] The processor platform 800 of the illustrated example also
includes one or more mass storage devices 828 for storing software and/or

data. Examples of such mass storage devices 828 include floppy disk drives,
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hard drive disks, compact disk drives, Blu-ray disk drives, RAID systems, and
digital versatile disk (DVD) drives.

[0096] The coded instructions 832 of FIG. 6 may be stored in the mass
storage device 828, in the volatile memory 814, in the non-volatile memory
816, and/or on a removable tangible computer readable storage medium such
asaCD or DVD.

[0097] From the foregoing, it will be appreciated that the above
disclosed methods, apparatus and articles of manufacture enable reference
media data collected from multiple reference media monitoring sites to be
distributed or routed to one or more appropriate data collection facilities in
different reference media collection areas. More particularly, the examples
disclosed herein enable the automatic identification and/or configuration of
reference media monitoring sites that are within a threshold distance from
reference area boundaries to potentially be capturing reference media data
associated with media broadcasts that reach (e.g., spill over) into nearby
reference areas. Further, the identification of such boundary monitoring sites
enables the reporting of the corresponding reference media data to each
relevant data collection facility regardless of whether the data collection
facilities are in the same or different reference areas. In this manner, the
efficiency of each data collection facility is increased because only potentially
relevant reference media data is reported while irrelevant data (e.g., associated
with media from sources nowhere near the corresponding reference area) are
excluded, thereby reducing demands on bandwidth, processing power, and

storage. Furthermore, the automatic detection and configuration of such
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reference media monitoring sites and associated data collection facilities to
enables media monitoring entities to quickly account for changes in the
location of some of the hundreds or thousands of reference media monitoring
sites being maintained that can occur on a relatively frequent basis.
Furthermore, the examples disclosed herein improve the accuracy of resulting
audience measurement metrics because each data collection facility will have
the necessary reference media data to match with any audience measurement
data collected from panelists corresponding to media that has spilled over into
the corresponding reference area from a nearby reference area.

[0098] Although certain example methods, apparatus and articles of
manufacture have been disclosed herein, the scope of coverage of this patent is
not limited thereto. On the contrary, this patent covers all methods, apparatus
and articles of manufacture fairly falling within the scope of the claims of this

patent.

-60 -



Claims

1. A method comprising:
determining whether a location of a reference media monitoring site located in a first
reference area is within a threshold distance of a geographic boundary between the first reference
area and a second reference area by: '
generating a boundary-model of the first reference area, the boundary-model
defining the boundary between the first reference area and the second reference area,;
calculating a shortest distance between the location of the reference media
monitoring site and the boundary; and
determining whether the location is within the threshold distance based on a
comparison of the shortest distance to the threshold distance, the reference media monitoring site
collecting reference media data within the first reference area, the reference media monitoring
site providing the referepce media data to a first data collection facility located in the first
reference area; and
transmitting the reference media data, from the first reference area, to a second data
collection facility located in the second reference area if the location is within the threshold

distance.

2. The method of claim 1, wherein the reference media data is transmitted to the second

data collection facility from the reference media monitoring site.

3. The method of claim 1, wherein the reference media data is transmitted to the second

data collection facility from the first data collection facility.

4. The method of claim 1, further including:

determining the location of the reference media monitoring site based on at least one of
coordinates from a global positioning system measurement, Internet Protocol address location
data associated with the reference media monitoring site, geocoding of a street address of the
reference media monitoring site, or geocoding of a city where the reference media monitorihg

site is located.
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5. The method of claim 1, wherein the geographic boundary corresponds to a geopolitical

border between a first country and a second different country.

6. The method of claim 5, wherein the boundary-model is generated using at least one of a
series of coordinate points following contours of the geopolitical border or a series of

interconnected lines approximating the contours of the geopolitical border.

7. The method of claim 1, wherein the reference media data is collected from over-the-air -
media.

8. The method of claim 1, wherein the first reference area is adjacent the second reference
area.

9. A computér readable storage medium comprising instructions that, when executed, cause

a machine to at least: ,

generate a boundary-model of a first reference area, the boundary-model defining a
boundary between the first reference area and a second reference area;

calculate a shortest distance between a location of a reference media monitoring site and
the boundary, the reference media monitoring site located in the first reference area;

determine whether the location of the reference media monitoring site is within a
threshold distance of a geographié boundary between the first reference area and the second
reference area based on a comparison of the shortest distancé to the threshold distance, the
reference media monitoring site to collect reference media data within the first reference area,
the reference media monitoring site to provide the reference media data to a first data collection
facility located in the first reference area; and

transmit the reference media data, from the first reference area, to a secondary data
collection facility located in the second reference area if the location is within the threshold

distance.

-62-

CA 2923771 2020-03-25



10. The computer readable storage medium of claim 9, wherein the instructions, when

executed, cause the machine to transmit the reference media data to the secondary data collection '

facility from the reference media monitoring site.

1. The computer readable storage medium of claim 9, wherein the instructions, when
executed, cause the machine to transmit the reference media data to the secondary data collection

facility from the first data collection facility.

12. The computer readable storage medium of claim 9, wherein the instructions, when
executed, further cause the machine to:

determine the location of the reference media monitoring site based on at least one of
coordinates from a global positioning system measurement, Internet Protocol address location
data associated with the reference media monitoring site, geocoding of a street address of the
reference media monitoring site, or geocoding of a city where the reference media monitoring

site is located.

v

13. The computer readable storage medium of claim 9, wherein the geographic boundary

corresponds to a geopolitical border between a first country and a second different country.

14. The computer readable storage medium of claim 13, wherein-the instructions, when
executed, cause the machine to generate the boundary-model using at least one of a series of
coordinate points following contours of the geopolitical border or a series of interconnected lines

approximating the contours of the geopolitical border.

15.-  The computer readable storage medium of claim 9, wherein the reference media data is

collected from over-the-air media.

le. The computer readable storage medium of claim 9, wherein the first reference area is

adjacent the second reference area.

17 An apparatus comprising:

-63-

CA 2923771 2020-03-25



a boundary monitoring site identifier to determine whether a location of a reference
media monitoring site located in a first reference area is within a threshold distance of a
geographic boundary between the first reference area and a second reference area, the reference
media monitoring site to collect reference media data within the first reference area, the
reference media monitoring site to provide the reference media data to a first data collection
facility located in the first reference area;

" . areference area boundary analyzer to generate a boundary-model of the first reference
area, the boundary-model defining the boundary between the first reference area and the second
reference area; | |

a boﬁndary distance calculator to calculate a shortest distance between the location and
.the boundary, wherein the boundary monitoring site identifier is to determine whether the
location is within the threshold distance based on a comparison of the shortest distance to the
threshold distance; and .

a commﬁnication interface, located in the first reference area, to transmit the reference
media data to a second data collection facility located in the second reference area if the location

is within the threshold distance.

18. - The apparatus of claim 17, wherein the communication interface is part of the reference

media monitoring site.

19. The apparatus of claim 17, wherein the communication interface is part of the first data

collection facility.

20. The apparatus of claim 17, further including a location determiner to determine the
location of the reference media monitoring site based on at least one of coordinates from a global
positioning system measurement, Internet Protocol address location data associated with the .
‘reference media monitoring site, geocoding of a street address of the reference media monitoring

site, or geocoding of a city where the reference media monitoring site is located.

21. The apparatus of claim 17, wherein the geographic boundéry corresponds to a

geopolitical border between a first country and a second different country.

-64-

CA 2923771 2020-03-25



22. The apparatus of claim 21, wherein the reference area boundary analyzer is to generate
the boundary-model using at least one of a series of coordinate points following contours of the
geopolitical border or a series of interconnected lines approximating the contours of the

geopolitical border.

23. The apparatus of claim 17, wherein the reference media data is collected from over-the-
air media.
24. The apparatus of claim 17, wherein the first reference area is adjacent the second

reference area.
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