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Include, for example, the percentage of the advertisement displayed in the viewport of the device and the zoom level of the viewport
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ABSTRACT

Methods, systems and apparatus for determining impressions of advertisements placed on
rendered web pages displayed in a viewport of a mobile device. An impression is determined to
have occurred if a display of an advertisement in the viewport exceeds certain display thresholds
so that the advertisement is likely to be discernible to a user of the device. These display
thresholds can include, for example, the percentage of the advertisement displayed 1n the
viewport of the device and the zoom level of the viewport (or scale of the viewport). The display
thresholds can also include the duration with which the advertisement is displayed in the
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DETERMINING IMPRESSIONS FOR MOBILE DEVICES

[0001]

BACKGROUND
[0002]  This disclosure relates to online advertising.
[0003] An impression occurs when an advertisement 1s placed on a web page
rendered for display on a client device such as a desktop computer or a mobile device
(¢.g., multimedia phone). Depending on the web page and the client device, the
advertisement may not be visible to a user of the device because the advertisement is
placed on a portion of the web page that 15 not in the device’s viewport. For example,
because of the zoom level of the viewport (e.g., the viewport is zoomed-in), the size of
the viewport and/or the dimensions of the web page, not all of the web page’s contents
can be displaycd in the viewport at the same time. For mobile devices displaying a web
pagc such a scenario 18 a common occurrence because of the mobile device’s relatively
small viewport. Because advertisers are typically charged for an impression if the
advertisement 1s placed on a rendered web page, an advertiser may be charged even if the
advertisement 1s placed on a portion of the web page that 1s not in the viewport and, thus,
not visible to the uscr.
(0004] Further, depending on the web page and the client device, the web page may
be displayed in a viewport at a zoom level that permits the entire page to be displayed 1n
the viewport (e.g., the viewport is zoomed-out). Many mobile device’s employ this
strategy to present the entire web page to the user. However, typically, at such zoom
levels the contents of the web page are illegible or difficult to discern, including any
advertiscments. Thus cven though the zoom level of the viewport may prevent an
advertisement from being read by a user, the advertiser may nonetheless be charged for

an impression, as the advertisement was placed on a rendered web page.
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SUMMARY

[0005] In general, the subject matter of this specification relates to determining impressions
of an advertisement based on display thresholds for a display of the advertisement 1n a device's
viewport.

[0006] In one aspect, there 1s provided a computer-implemented method, comprising:
receliving at a data processing apparatus display data specifying a display state of a web page 1n a
viewport, the web page including a content item and other web page content for display;
determining, by the data processing apparatus, a proportional measurement from the display
data, the proportional measurement being a measure of an area of a first portion of the content
item displayed in the viewport at a particular time relative to an area of a second portion of the
content item that is not displayed in the viewport at the particular time; determining, by the data
processing apparatus, a zoom level measurement from the display data, the zoom level
measurement being a measure of a zoom level of the viewport; and determining, by the data
processing apparatus, that an tmpression for the content item occurred based on the zoom level
measurement, a zoom level threshold for the zoom level measurement, the proportional
measurement and a proportional measurement threshold for the proportional measurement,
wherein determining that an impression for the content item occurred comprises: determining the
proportional measurement threshold based at least in part on the zoom level measurement, the
proportional measurement threshold varying based on changes to the zoom level measurement;
and determining the zoom level threshold based at least in part on the proportional measurement,
the zoom level threshold varying based on changes to the proportional measurement, wherein
determining the zoom level threshold comprises reducing the zoom level threshold in response to
an increase 1n the proportional measurement.

[0007] In another aspect, there is provided a non-transitory computer readable storage
medium encoded with a computer program comprising instructions that when executed operate
to cause a computer to perform operations: receiving display data specifying a display state ot a
web page in a viewport, the web page including a content item for display and other web page
content; determining a proportional measurement from the display data, the proportional
measurement being a measure of an area of a first portion of the content item displayed in the
viewport at a particular time relative to an area of a second portion of the content item that 1s not

displayed in the viewport at the particular time; determining a zoom level measurement from the
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display data, the zoom level measurement being a measure of a zoom level of the viewport; and
determining that an impression for the content item occurred based on the zoom level
measurement, a zoom level threshold for the zoom level measurement, the proportional
measurement and a proportional measurement threshold for the proportional measurement,
wherein determining that an impression for the content item occurred comprises: determining the
proportional measurement threshold based at least in part on the zoom level measurement, the
proportional measurement threshold varying based on changes to the zoom level measurement;
and determining the zoom level threshold based at least 1n part on the proportional measurement,
the zoom level threshold varying based on changes to the proportional measurement, wherein
determining the zoom level threshold comprises reducing the zoom level threshold 1n response to
an increase in the proportional measurement.

[0008] In another aspect, there is provided a system, comprising: one or more computers
operable to perform operations comprising: receiving display data specitying a display state of a
web page in a viewport, the web page including a content item and other web page content tor
display; determining a proportional measurement from the display data, the proportional
measurement being a measure of an area of a first portion of the content item displayed in the
viewport at a particular time relative to an area of a second portion of the content item that 1s not
displayed in the viewport at the particular time; determining a zoom level measurement trom the
display data, the zoom level measurement being a measure of a zoom level of the viewport; and
determining that an impression for the content item occurred based on the zoom level
measurement, a zoom level threshold for the zoom level measurement, the proportional
measurement and a proportional measurement threshold for the proportional measurement,
wherein determining that an impression for the content item occurred comprises: determining the
proportional measurement threshold based at least in part on the zoom level measurement, the
proportional measurement threshold varying based on changes to the zoom level measurement;
and determining the zoom level threshold based at least in part on the proportional measurement,
the zoom level threshold varying based on changes to the proportional measurement, wherein
determining the zoom level threshold comprises reducing the zoom level threshold in response
to an increase in the proportional measurement.

[0008a] In another aspect, there is provided a computer-implemented method, comprising:

requesting by a client device a resource from a resource provider for display 1n a viewport of the
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client device; in response to the request, receiving at the client device the resource, the resource
including a content item for display with other web page content; determining at the client
device a proportional measurement, the proportional measurement being a measure of an area of
a first portion of the content item displayed in the viewport at a particular time relative to an area
of a second portion of the content item that is not displayed in the viewport at the particular time;
determining at the client device a zoom level measurement, the zoom level measurement being a
measure of a zoom level of the viewport; and determining at the client device that an impression
for the content item occurred based on the zoom level measurement, a zoom level threshold for
the zoom level measurement, the proportional measurement and a proportional measurement
threshold for the proportional measurement, wherein determining that an impression tor the
content item occurred comprises: determining the proportional measurement threshold based at
least in part on the zoom level measurement, the proportional measurement threshold varying
based on changes to the zoom level measurement; and determining the zoom level threshold
based at least in part on the proportional measurement, the zoom level threshold varying based
on changes to the proportional measurement, wherein determining the zoom level threshold
comprises reducing the zoom level threshold in response to an increase in the proportional
measurement.

[0008b] In another aspect, there is provided a system, comprising: one or more servers; and a
memory storage apparatus in data communication with the one or more servers, the memory
storage apparatus storing instructions executable by the one or more servers and that upon such
execution cause the one or more servers to perform operations comprising: receiving display data
specifying a display state of a web page in a viewport, the web page including a content item for
display; identifying display instances from the display data, a display instance being a display of
at least a portion of the content item in the viewport; identifying selection instances of the
content item from the display data, a selection instance being a selection of the content 1tem;
determining whether a selection of the content item occurred during a display ot at least a portion
of the content item in the viewport based on the display instances and the selection instances;
defining a selection of the content as a legitimate selection if the selection occurred during a
display of at least a portion of the content item in the viewport; and defining a selection of the
content as an illegitimate selection if the selection did not occur during a display of at least a

portion of the content item 1in the viewport.
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[(0008¢] In another aspect, there is provided a computer-implemented method, comprising:
receiving, at a data processing apparatus, display data specifying a display state of a web page 1n
a viewport, the web page including a content item for display; identifying, by the data processing
apparatus, display instances from the display data, a display instance being a display of at least a
poriion of the content item 1n the viewport; identitying, by the data processing apparatus,
selection instances of the content item from the display data, a selection instance being a
selection of the content item; determining, by the data processing apparatus, whether a selection
of the content item occurred during a display of at least a portion of the content item 1in the
viewport based on the display instances and the selection instances; defining a selection of the
content as a legitimate selection if the selection occurred during a display of at least a portion of
the content item in the viewport; and defining a selection of the content as an 1llegitimate
selection if the selection did not occur during a display of at least a portion of the content item 1n
the viewport.

[0008d]} In another aspect, there is provided a non-transitory computer storage medium
encoded with a computer program, the program comprising instructions that when executed by a
data processing apparatus cause the data processing apparatus to perform operations comprising:
receiving display data specifying a display state of a web page in a viewport, the web page
including a content item for display; identifying display instances from the display data, a
display instance being a display of at least a portion of the content item in the viewport;
identifying selection instances of the content item from the display data, a selection instance
being a selection of the content item; determining whether a selection of the content item
occurred during a display of at least a portion of the content item in the viewport based on the
display instances and the selection instances; defining a selection of the content as a legitimate
selection if the selection occurred during a display of at least a portion of the content 1tem 1n the
viewport; and defining a selection of the content as an illegitimate selection if the selection did
not occur during a display of at least a portion of the content item 1n the viewport.

[0009] Particular embodiments of the subject matter described in this specification can be
implemented so as to realize one or more of the following advantages. It can be automatically
determined whether a content item is readily discernable on a viewport. This 1s especially of
interest for small sized displays like those of mobile devices. Information can be displayed to be

discernable by a user taking the display state into account. For example, an alternative
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replacement of a content item may be selected and displayed based on the zoom level, in order to

ensure that the content item will be discernable. This may also improve the use of the available
space 1n a viewport. Reliability of the identification of user selections may be improved by
identifying tllegitimate selections. A more reliable method and system suitable to take different
display sizes and viewports into account while improving the discernability of information may
be provided. An advertiser will not be charged for an impression of an advertisement placed on a

rendered web page if the advertisement 1s not discernable (e.g., the contents of the advertisement

are difficult to read or cannot be read) or displayed to a user.
[0010] [f a selection of an advertisement 1s determined to have occurred while the
advertisement was not in the viewport then the selection can be classified as an illegitimate

selection, such as a selection as a result of spamming activities. Such a
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sclection will not be recorded as an impression (e.g., preventing errors in impression
statistics) and the advertiser will not be charged.

[0011]  If the viewport is at a low zoom level (e.g., the viewport 1s zoom-out) causing
an advertisement in the viewport to not be discernable, then a discernable representation
of the advertisement (¢.g., the logo of the advertiser) can replace the advertisement to
facilitate brand recognition of the advertisement or advertiser at the low zoom level.
[0012] The details of one or more implementations of the subject matter described in
this specification are set forth 1n the accompanying drawings and the description below.
Other features, aspects, and advantages of the subject matter will become apparent from

the description, the drawings, and the claims.

DESCRIPTION OF DRAWINGS
[0013] Figs. 1A-1C are screen shots of an example web page displayed in a viewport
of a primary client device, in a zoomed-out viewport of a mobile device, and a zoomed-in
viewport of the mobile device, respectively.
[0014] Fig. 2 1s a block diagram of an example environment in which an impression
determination system can be implemented.
[0015] Fig. 3 1s a flow chart of an example process for determining whether an
impression has occurred.
[0016] Figs. 4A-4C are screen shots of an example web page displayed mm a viewport
having first, second and third display states, respectively.

[0017])  Fig. 515 a flow chart of an example process for determining illegitimate

content selection.
[0018] Fig. 6 1s a flow chart of an example process for providing an alternative

representation of a content item.

[0019] Figs. 7A-7B are screen shots of an example web page with a content item
displayed at a content item location and alternative representation of the content item
displayed at the content item location, respectively.

0020] Fig. 8 1s block diagram of an example computer processing system that can be

used to determine 1mpressions.

[0021] Like reterence symbols in the various drawings indicate like elements.
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DETAILED DESCRIPTION
[0022] The present disclosure relates to determining impressions of advertisements
placed on rendered web pages displayed in a viewport of a mobile device. An impression
1s determined to have occurred if a display of an advertisement in the viewport exceeds
certain display thresholds so that the advertisement 1s likely to be discernible to a user of
the device. These display thresholds can include, for example, the percentage of the
advertisement displayed in the viewport of the device and the zoom level of the viewport
(or scale of the viewport). The display thresholds can also include the duration with
which the advertisement 1s displayed in the viewport.
0023} If a display of an advertisement in the viewport satisfies the display thresholds
then an impression 1s determined to have occurred and the advertiser can be charged for
the impression. As a display of an advertisement exceeding the display thresholds 1s
deemed discernable by the user, the advertiser receives the benefit of the impression. An
impression will not be determined to have occurred, even if there 1s an actual display of
the advertisement, unless the display thresholds are satisfied. For example, an
advertisement can be fully displayed 1n the viewport, but 1f the zoom level of the
viewport 18 below the zoom level threshold (e.g., causing the advertisement to be
1llegible) an impression will not be recorded. Even though the advertisement 1s
displayed, an impression will not be recorded because the advertiser did not receive the
benetit of having the user exposed to the advertisement tn a manner that allows the user
to discern the advertisement (e.g., recognize the content of the advertisement).

[0024] Although many mobile devices are multimedia capable, a significant number

of web pages are nonetheless designed to be rendered and displayed on client devices
such as desktop computers and laptop computers (“primary client devices”) having
relatively large viewports. As such, advertisements and other web page content on these
web pages are located and sized based on the display area afforded by the viewport of
these devices so that certain web page content (e.g., articles and advertisements) are
simultaneously displayed in the viewport and are discernable (e.g., legible) to a user.
[0025] However, when these same web pages are displayed on mobile devices, which
generally have smaller viewports than primary client devices, either less of the content is

simultaneously displayed (e.g., only one article and no advertisements) as the mobile
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device viewports are zoomed-in to make the content discernable on the smaller
viewports. Alternatively, the same amount of content as displayed by the primary client
devices can be displayed 1n the viewports of mobile devices by zooming-out the mobile
device viewports to make all of the content fit in the viewports. Unfortunately, at these
zoom levels the content is difficult to discern or altogether illegible.

[0026] Figs. 1A-1C are screen shots of an example web page 100 displayed in a
viewport of a primary client device, 1n a zoomed-out viewport of a mobile device, and a
zoomed-1n viewport of the mobile device, respectively.

10027] For reference, and as illustrated in Fig. 1A, the viewport of the primary client
device shows all of article 110, article 112, advertisement 114, advertisement 116 and
advertisement 118 (collectively, the web content). Because of the size of the viewport of
the primary client device, all of the web page content 1s discernable and can be
simultancously displayed 1n the viewport.

[0028] As 1llustrated in Fig. 1B, the viewport of the mobile device is zoomed-out to
allow all of the web content of the web page 100 to be simultaneously displayed in the
viewport. Thus the same content displayed in the viewport of the primary device in Fig.
1A 1s displayed in the smaller viewport of the mobile device in Fig. 1B. However,
because the viewport is zoomed-out to display all of the web content, the web content 1s
no longer legible to a user. For example, article 110, article 112, advertisement 114,
advertisement 116 and advertisement 118 are all displayed in the viewport but because
the viewport 1s zoomed-out to accommodate all of the web content, the text and/or
graphics of the web content are too small to be discerned by a user. Thus impressions for
advertisements 114, 116 and 118 are determined to have not occurred even though they
are displayed 1n the viewport.

[0029] As 1llustrated 1in Fig. 1C, the viewport of the mobile device is zoomed-in to
make the portion of the web page 100 displayed in the viewport discernable to the user.
However, because the viewport 1s zoomed-in to make the web content legible in the
mobile device’s smaller viewport, less of the web content can be simultaneously
displayed. For example, only the article 110 is displayed in its entirely, and only portions
of the advertisements 114 and 116 are displayed. Article 112 and advertisement 118 are
not displayed in the viewport at all even though they have been rendered on the web page

6
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100. Thus an impression has not occurred for advertisement 118 and, depending on the
display thresholds described below, impressions may or may not be determined to have

occurred for advertisements 114 and 116.

§ 1.0 Example Advertising Environment

[0030] Fig. 2 1s a block diagram of an example environment 200 in which an
impression determination system 220 can be implemented. The online environment 200
can facilitate the identification and serving of web content, e.g., web pages,
advertisements, etc., to users. A computer network 208, such as a local arca network
(LAN), wide arca network (WAN), the Internet, or a combination thereof, connects
advertisers 202, an advertisement management system 210, web sites 204, and client
devices 206. The online environment 200 may include numerous advertisers 202, web
sites 204 and client devices 206.

[0031] One or more advertisers 202 can directly, or indirectly, enter, maintain, and
track advertisement information in the advertising management system 210. The
advertisements can be in the form of graphical advertisements, such as banner
advertisements, text only advertisements, image advertisements, audio advertisements,
and video advertisements. The advertisement management system 210 facilitates the
selectioh and provisioning of advertisements for presentation on a web page resource
205. Advertisements can be stored in and selected from advertisement data store 234.
[0032] A web site 204 1s one or more resources 205 associated with a domain name,

and cach web site 204 1s hosted by one or more servers. An example web site 1s a

collection of web pages formatted in hypertext markup language (HTML) that can
contain text, graphic images, multimedia content, and programming elements, such as
scripts. Each web site 204 1s maintained by a publisher, e.g., an entity that manages
and/or owns the web site. For brevity, the term “publisher” will also be used to refer to a
web site 204 that 1s managed and/or owned by the publisher.

[0033] A resource 205 1s any data that can be provided by the web site over the
network 208 and that 1s associated with a resource address. Resources include HTML
pages, word processing documents, and portable document format (PDF) documents,

images, video, games, maps and feed sources, to name just a few. For the purposes
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herein, the term “web page resource”, or simply “web page”, will be used to describe
resources that are accessed through a web browser or similar type ot application for
display on a user device. Web pages include content, e.g., words, phrases, images and
sounds and may include embedded information (e.g., meta information and hyperlinks)
and/or embedded 1nstructions (e.g., JavaScript scripts). The web pages are stored and
retrieved from web servers that host the web page, and are typically requested and served
from the web server using Hypertext Transfer Protocol (HTTP).

[0034] A client device 206 is an electronic device that 18 under the control of a user
and 1s capable of requesting and receiving data over the network 208. A client device 206
typically includes a user application, such as a web browser, to facilitate the sending and
recerving of data over the network 208, such as requesting a resource (€.g., page content)
from a web site 204. Example client devices 206 include personal computers, mobile
communication devices, and other devices that can send and receive data over the
network 208.

[0035] The advertisement management system 210 includes an impression
determination system 220. The impression determination system 220 determines whether
an impression has occurred for an advertisement placed on a web page that 1s rendered
and displayed in the viewport of a client device 206, such as a mobile device, based on
display data specifying a display state of the web page. A display statc of a web page
defines the portion of the web page displayed in the viewport, the portion of the web page
not displayed in the viewport, and the location of content placed on the web page.

10036] The portion of the web page displayed in the viewport can be defined relative

to the dimensions (e.g., width and height) of the web page as created or authored. For
example, with reference to a two-dimensional Cartesian coordinate system, the display
state can specity that the portion of the web page displayed in the viewport 1s from a first
displayed web page location, e.g., the coordinates of the top left pixel of the web page
displayed 1n the viewport, to a second displayed web page location, ¢.g., the coordinates
of the bottom right pixel of the web page displayed in the viewport. If the web page, for
example, has a width and height of 1024 pixels and 768 pixels, respectively, and the
display data specify that the first web page location is (0, 0) and the second web page
location 1s (1024, 768), then the entire web page is displayed in the viewport. Likewise,
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if the display data specity that the first web page location 1s (512, 0), ¢.g., the top left
pixel of the web page in the viewport, and the second web page location 1s (1024, 768),
¢.g., the bottom right pixel of the web page 1n the viewport, then only the bottom half of
the web page 1s displayed in the viewport.

[0037] The location of content specified by the display data can also be defined
relative to the dimensions of the web page. For example, the location of an
advertisement placed on the web page can be defined by a first ad location and a second
ad location. Thus, if the first ad location 1s (0, 0) and the second ad location is (50, 75)
then the advertisement is placed at the top left corner of the web page, and has a width of
fifty pixels (50-0=50) and a height of 75 pixels (75-0=75).

[0038] The location of content specified by the display data is not dependent on the
portion of the web page displayed in the viewport. Thus the first and second ad locations
arc the same regardless of the portion of the web page displayed in the viewport.

[0039] Although the location of only one advertisement 1s described above, the
display data specify locations for all advertisements placed on the web page.

0040] The display data also specify the locations of other content on the web page,
such as text articles, hyperlinks, image files, and the like. Based on the display data
and/or a user-agent string in the HTTP header of a request sent by the client device, the
size (e.g., arca) of the viewport can be determined. The size of the viewport can be used
to, for example, set the zoom level thresholds (e.g., for the same advertisement, smaller
viewports will need a zoom level higher than that of larger viewports to permit the

advertisement to be discernable). In some implementations, the display data include

information from the user-agent string.

[0041] The display data can be stored in the display state data store 230. The
impression determination system 220 can access and retrieve display data from the
display state data store 230. The display data can be generated by the web browser
rendering the web page at the direction of a script included in the web page, as described
below with reference to Fig. 3.

[0042]  As described above, impressions can be determined based on display
thresholds such as the percentage of the advertisement displayed in the viewport, the

zoom level of the viewport, and/or the duration with which the advertisement is displayed

9
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in the viewport. Thc impression determination system 220 can comparc data derived
from the display state of a web page to one or more of these display thresholds to
determine whether an impression for an advertisement has occurred. The display
thresholds for particular advertisements and/or client devices 206 can be stored in the
threshold data store 232. In some implementations, advertisers 202 provide display

thresholds for their advertisements.

9 2.0 Example Process For Determining Impressions

[0043] Fig. 3 1s a flow chart of an example process for determining whether an
impression has occurred. The impression determination system 220 can, for example,
perform the steps described with reference to Fig. 3.

[0044] Display data specifying a display state of a web page in a viewport is received
(302). As described above the display state of a web page defines the portion of the web
page displayed in the viewport and the location of content placed on the web page. The
display data can include numerous display states that occur during a user session on a
mobile device.

10045]  In some implementations a display data script (i.e., executable or interpreted
program instructions), such as a JavaScript script, that is included in the web page and is
exccuted by a web browser program operating on the client device to cause the display
data to be generated. For example, the display data script can cause the web browser to
examine the web page, generate the display data, and transmit the display data to the

advertisement management system 210 and/or store the display data in display state data

store 230.

10046] The display data script can utilize a document object model (DOM)
representation of the web page to determine some or all of the display data. For example,
a web browser can include a layout engine to parse the web page to generate a DOM
representation of the web page. In some implementations, the layout engine is distinct to
the web browser but is in data communication with the web browser and works in concert
with the web browser to render web pages.

[0047]  The DOM representation provides a conduit through which scripts executed
by the web browser can inspect and modify the web page. For example, the DOM

10
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representation permits the web browser, at the direction of the display data script, to
examine the web page to determine the web page dimensions and the web content
locations. The display data script can also cause the web browser to identify the first and
second web page display locations. As a web page is often annotated with a markup
language such as HyperText Markup Language (HTML), the display data script can also
cause the web browser to 1dentify the types of web content (e.g., an advertisement, an
1mage) by 1dentifying the annotations for the web content (e.g., an advertisement tag).
Once the display data has been generated, it is sent to the impression determination
system 220, or 1s accessed by the impression determination system 220 from a data store.
0048] In some implementations, the data display script can be provided to publishers
by the advertisement management system 210 for inclusion in a web page, can be
obtained by publishers through use of the advertisement management system 210, or
from third parties. In other implementations, the functionality of the display script can be
embedded 1n the browser (e.g., a native browser function), can be provided by a browser
extension, can be provided by a browser toolbar, or can be provided by other means such
as Flash applications.

0049} A proportional measurement 1s determined from the display data (304). The
proportional measurement is a measure of a first portion of the content item displayed in
the viewport relative to a second portion of the content item that is not displayed in the
viewport. In some implementations, the proportional measurement is a ratio of the area
of the advertisement, e.g., content item, displayed in the viewport (e.g., the first portion)

and the total area of the advertisement (e.g., the first and second portions). The total area

of the advertisement (¢.g., content item) is independent of the area of the advertisement

that 1s displayed 1n the viewport. The proportional measurement (PM) can be determined

according to, for example, Equation 1:

PM =S AD/ S A (Equation 1)

[0050] Where Sap 15 the area of the advertisement displayed in the viewport, and
[0051] Sa is the total area of the advertisement.
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[0052] The area of the advertiscment can be measured 1n terms of the advertisement’s
dimensions 1n pixels. For example, the display data can specify that a web page has a
width and height, respectively, of 1024 and 768 pixels, the first web page location 1s (0,
0), the second web page location 1s (512, 384), and that the first and second ad locations
for an advertisement of interest placed on the web page are (0, 0) and (50, 75). The arca
of the advertisement displayed 1n the viewport (¢.g., the first portion) is 3750 square
pixels (50 pixels x 75 pixels), as the entire advertisement 1s displayed in the viewport
based on the first and second web page locations. The total area of the advertisement 1s
also 3750 square pixels. Thus according to Equation 1, the proportional measurement 1is
3750 /3750 =1 or 100 percent.

[0053] Likewise, 1f the first and second ad locations for the advertisement are (487,
0) and (537, 75), then the area of the advertisement displayed in the viewport (¢.g., the
first portion) 1s 1875 square pixels (25 pixels x 75 pixels) as only the top half of the
advertisement 1s displayed 1n the viewport (1.e., the portion of the advertisement from
(487, 0) to (512, 75)). As the total area 1s not dependent on the displayed portion, the
total area remains 3750 square pixels. Thus according to Equation 1, the proportional
measurement 18 1875 /3750 = 0.5 or 50 percent.

[0054] A zoom level measurement 1s determined from the display data (306). The
zoom level mcasurement 1s a measurce of a zoom level of the viewport. In some
implementations, the zoom level measurement 1s representative of the area of the web
page displayed 1n the viewport relative to a baseline display configuration. The zoom

level measurement can indicate the scale with which web content 1s displayed in the

viewport. The baseline display configuration can be, for example, the area of the web
page to be displayed in the viewport as designed by the author or creator of the web page,
and as delivered to the client device for display.

[0055] If the zoom level 1s high (e.g., zoomed-in) then compared to the baséline
display configuration only a relatively small portion of the arca of the web page occupies
the entire viewport. In such a case, the relatively small amount of web content that is
displayed in the viewport will appear at a larger scale (e.g., article 110 and
advertisements 114 and 116 of Fig. 1B), whiéh increases the likelihood that the web

content can be discerned on devices with relatively small viewports such as mobile

12

CA 3047453 2019-06-20



devices. However, if the zoom level measurement is low (¢.g., zoomed-out), then
compared to the baseline display configuration a relatively large portion of the area of the
web page 18 displayed 1n the viewport. With low zoom level measurements, a large
amount of the web content on the web page can be simultaneously displayed in the
viewport (e.g., article 110, article 112, and advertisements 114, 116 and 118). However,
on devices with small viewports (e.g., mobile devices) this can decrease the likelihood
that the web content on web pages, for example, designed for display on primary client
devices can be discerned.

[0056] In some implementations, the zoom level measurement (Z) is determined

according to, for example, Equation 2:

4 A
Aap
\Aw}

A .

dl

L= (4,)*

(Equation 2)

[0057] Where A,; 1s the area of the viewport in inches squared(or another metric);
[0058]  A,p1s the area of the advertisement in pixels squared,;

[0059] A, 1s the area of the viewport in pixels squared; and

[0060] A, 18 the arca of the advertisement in inches squared (or another metric) as
provided by the advertisement management system 210. In some implementations, the
advertisement management system 210 and/or the publisher 204 can send A,; to the client

device 206 (e.g., if the display data script causes the web browser to determine the zoom

level measurement at the client device 206).

[0061] A, can be determined, for example, based on the user-agent string in the
HTTP header of the request sent by the client device. Ay, can be determined, for
cxample, trom the coordinates of the top-left and bottom-right corner of the portion of the
web page in the viewport (e.g., derived from first and second web page locations). A,,
can be determined, for example, by traversing the DOM-tree and obtaining the
coordinates of the top-left and bottom-right corner of the bounding box containing the

advertisement (e.g., derived from the first and second ad locations).
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[0062] A zoom level measurement of 1 indicates that as displayed in the viewport, the
advertisement has an area equal to A,;. The higher the zoom level measurement, the less
web content that 15 simultaneously displayed, but the web content that is displayed 1s
displayed 1n a larger scale (e.g., more readily discernable). The lower the zoom level, the
more web content that 1s simultancously displayed, but the web content that is displayed
is displayed in a smaller scale (¢.g., more difficult to discern).

[0063] As described above, Equation 2 can be used to determine a zoom level
measurement. For example, the display data can specify that the first web page location
1s (0, 0), the second web page location is (1024, 768), the first ad location is (512, 384),
the second ad location 1s (1024, 768), A,; 1s sixteen inches squared (e.g., based on the
user agent string), and A,; 18 four inches squared. Thus A, 1s (1024-512 * 768-384), Ay,
18 (1024-0 * 768-0), and the ratio of A,, and Ay, 15 0.25. According to Equation 2, Z = 1
((0.25 *16) / 4), because as displayed in the viewport, the advertisement has an area equal
to A,;.

[0064] In some implementations, the zoom level measurement is determined by the
client browser from a display parameter of the client browser. For example, some client
browsers natively monitor and display zoom level measurements (¢.g., the zoom level
measurement 18 displayed in the bottom right corner of the client browser user interface).
[0065] A display duration measurcment 1s dctermined from the display data (308).
The display duration measurement is a measure of a duration that at least a portion of the
content item 18 displayed in the viewport. Display duration measurements can be
determined for multiple content items placed on the web page. The display data can
include time data that are generated by a timer (e.g., based on the system clock of the
chient device) defined in the display data script that can be executed by the web browser.
The time data specify durations with which content items (e.g., an advertisement) were
displayed 1n the viewport in a manner that satisfies the display thresholds. These
durations may span multiple display states (a display state with a 60% zoom level
measurcment and display state with a 75% zoom level measurement) if each of the
display states satisfies the display thresholds (e.g., at least 55% zoom level
measurements). In some implementations, the time data are generated by a counter

defined 1n the display data script.
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[0066] A duration specified by the time data starts when a content item 1s displaycd in
the viewport so as to satisfy the display thresholds, and ends when the display of the
content item no longer satisfies one or more of the display thresholds. For example, 1f the
display thresholds for an advertisement require that at least 50% of the advertisement has
to be displayed in the viewport at a zoom level of at least 60%, then the duration will
begin when a display of the advertisement satisfies those thresholds, and will end when
one of those thresholds is no longer satisfied. For example, if the zoom level decreases to
55% then the duration 1s at an end. The display duration measurement can be used by the
impression determination system 220 to ensure that the other display thresholds are
satisfied during the same time period, and not separately satistied during different time
periods.

[0067] In some implementations, the display data script determines the proportional
measurement, the zoom level measurement, and the duration measurement, and includes
these measurements 1n the display data. As such, the proportional measurement, the
zoom level measurement, and/or the duration measurement are determined at the client
device 206 and sent to the advertisement management system 210. Further, the publisher
from which the web page 1s requested and/or the advertisement management system 210
can provide the display thresholds to the client device 206 in response to the request for
the web page or advertisements, respectively. In such scenarios, the display data script
can cause the client device 206 to determine whether an impression has occurred and
send the determination to the advertisement management system 210.

[0068] As described above, the display thresholds can include, for example,

thresholds that specify a minimum zoom level or zoom level range of the viewport, a
minimum percentage of the advertisement displayed in the viewport (e.g., at least twenty
percent of the advertisement must be displayed in the viewport), and/or minimum
duration for which an advertisement is displayed in the viewport. The display thresholds
can be set to levels that if satisfied by the display of an advertisement are deemed to be an
impression. The display thresholds can be set by the advertisers or by the system 220.
[0069] The displays thresholds can be static thresholds. For example, the thresholds
are always the same for a particular mobile device and/or web page. The thresholds can

also vary based on the display state (or other thresholds). The zoom level threshold can,
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for example, vary based on the proportional measurement and/or the display duration
measurement. For example, the initial display thresholds for the proportional
measurement, the zoom level measurement, and the duration measurement are,
respectively, 50%, 60% and 10 seconds. If the display data for a web page indicate that
an advertisement was fully displayed in the viewport for 20 seconds (i.c., the proportional
measurement 1S 1 and duration measurement 1s 20 seconds), then the threshold for the
zoom level measurement can be decreased (e.g., to 35%). Because of the long display
time and the full display of the advertisement 1n the viewport, it can be reasonably
assumed that a user would still discern (or have an opportunity to discern) the
advertisement even at the decreased zoom level (e.g., the advertiser received the benefit
of the impression). Thus if the display data indicate that the zoom level was at least 35%,
an impression would be determined to have occurred.

[0070] Whether an impression for the content item occurred is determined based on
the zoom level measurement, the proportional measurement, and the display duration
measurement (310). As described above, the determination of an impression can be
based on whether display data indicate that zoom level measurement satisfies the
threshold for the zoom level, the proportional measurement satisfies the threshold for the
proportion of the advertisement displayed, and/or the display duration measurement
satisfies the threshold for the display duration. In some implementations, all threc
thresholds must be satisfied for the determination of an impression while in other
implementations only one or two thresholds need be satisfied. The determination of an
impression 18 described, for example, with reference to Figs. 4A-4B below.

[0071] Figs. 4A-4C are screen shots of an example web page 400 displayed in a
viewport and having first, second and third display states, respectively.

[0072] Fig. 4A1s a screen shot of web page 400 rendered in a first display state. The
display data specifying the first display state is used to determine that the proportional
measurement of the advertisement 410 1s 100%, the zoom level measurement is 0%, and
the display duration is 8 seconds. Given that the display thresholds for the proportional
measurement, the zoom level measurement, and the display duration measurement are,
respectively, 50%, 60% and 6 seconds, it is determined that an impression did not occur

for the advertisement 410 because the zoom level measurement did not satisfy the zoom
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level threshold. As illustrated in Fig. 4A the content of the advertisement 410 18 not
legible, and thus an impression did not occur even though the advertisement 410 was
fully displayed for eight seconds.

[0073] Fig. 4B 1s a screen shot of web page 400 rendered 1n a second display state.
The display data specifying the second display state is used to determine that the
proportional measurement of the advertisement 410 1s 20%, the zoom level measurement
is 70%, and the display duration is 8 seconds. Given that the display thresholds for the
proportional measurement, the zoom level measurement, and the display duration
measurement have not changed, it is determined that an impression did not occur for the
advertisement 410 because the proportional measurement did not satisty the proportion
measurement threshold. As illustrated in Fig. 4B, only 1/5 (1.¢., 20%) ot the content of
the advertisement 410 1s displayed, and thus an impression did not occur because not
enough of the advertisement was presented to convey the advertisement’s message (even
though some of the content of the advertisement 410 was discernable and displayed for
eight seconds).

10074] Fig. 4C 18 a screen shot of web page 400 rendered 1n a third display state. The
display data specifying the third display state 1s used to determine that the proportional
measurement of the advertisement 410 1s 90%, the zoom level measurement 1s 80%, and
the display duration is 8 scconds. Given that the display thresholds for the proportional
measurement, the zoom level measurement, and the display duration measurement have
not changed, 1t 1s determined that an impression did occur for the advertisement 410. As

illustrated in Fig. 4C, the content of the advertisement 410 1s discernable or deemed

discernable according to the satisfaction of the display thresholds. |

[0075] An advertiser 18 charged for an impression only 1f the display data indicate
that the display thresholds are satistied (312). As described above, once the zoom level
measurement, the proportional measurement, and/or the display duration measurement
are determined from the display data, these measurements are compared to the
corresponding display thresholds to determine whether an tmpression occurred. If an
impression did occur then the advertiser 1s charged for an impression, and if an

impression did not occur then the advertiser 1s not charged for an impression.
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[0076] In some implementations, a location metric that defincs a number of
impressions of the content iteni relative to the location of the content item on the web
page 1s determined. For example, the location of the content item can be the location of
the content item relative to the dimensions of the web page. This location often
corresponds to standard advertisement ad slots such as a right-hand-side ad slot or banner
ad slot. Impressions for advertisements can be determined, for example, as described
above with reference to Fig. 3, and associated with the location of the advertisement. For
example, if an advertisement placed 1n the banner ad slot had an impression (e.g., was
displayed in the viewport in a manner that satisfied the display thresholds) then the
location metric would indicate that an advertisement (or the particular advertisement of
the impression) placed in the banner ad slot received an impression. The location metrics
gathered for numerous advertisements and numerous web pages can be analyzed to
determine advertisement locations that have the highest rate of impressions. Future
placements of advertisements can be based on the location metrics.

[0077}  As described above, the levels of the display thresholds for determining
impressions can vary based on the corresponding zoom level measurement, the
proportional measurement and/or display duration measurement. For example, the
threshold for the zoom level measurement may change based on the display duration
mcasurement and/or the proportional measurement. The threshold for the zoom level
measurement may be 0.5 if the display duration measurement 1s 10 seconds and the
proportional measurement 1s 0.6, and may be increased to 0.75 if the display duration

measurement 15 8 seconds and the proportional measurement is 0.55.

[0078] Similarly, based on the proportional measurement and/or the zoom level
measurement, the threshold for the display duration measurement may change. Likewise,
based on the display duration measurement and/or the zoom level measurement, the
threshold for the proportional measurement may change. In sum, the levels of the display
thresholds, and hence the determination of an impression, are a function of the zoom
level measurement, the proportional measurement, and/or the display duration

measurement.
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[0079] Although the above description has focuscd on determining impressions on
mobile devices, the systems and methods described herein can be used to determine
impressions for other devices having viewports such as laptop computers.

[0080] The description above has focused on determining an impression for an
advertisement placed in a webpage. However, the methods and systems described herein
can also determine impressions for advertisements placed on other resources such as
maps, 1mages, games, online documents. For example, a web browser can have a toolbar
with the functionality of the data script, and the toolbar can operate to generate the
display data for resources rendered by the web browser. In another example, an online
document (¢.g., a pdf document) can be displayed in the web browser by use of a
document viewing program (¢.g., a pdf viewing program). The document viewing
program can include an extension that can be utilized to generate display data for the

online document.

§ 3.0  Example Process for Determining Illegitimate Content Selection

[0081] A selection of a content item (e.g., click-through) occurs when content items
such as advertisements are placed on rendered web pages and are selected (e.g., clicked-
on). Such selections are often used 1dentify user interest in the content item, to track the
performancc of the content item (e.g., click-through-rate), and to charge advertisers if the
content item 18 an advertisement. However, some selections of the content item result
from the activities of automated scripts such as spamming bots, and not users. Selections

by spamming bots do not represent user interest in the content item and, for example,

skew the performances of the content item. Further such selections are not of benefit to
the advertisers, and should not result in a charge to the advertisers.

[0082] Fig. 5 1s a flow chart of an example process 500 for determining illegitimate
content selection. Illegitimate content selections are selections of content such as
advertisements attributable to sources other than user selections, ¢.g., selection by
spammung bots. The process steps of Fig. 5 can be performed, for example, by the
impression determination system 220.

[0083] Display data specifying a display state of a web page in a viewport is received
(502). The display data can be the same display data described above with reference to
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Fig. 3, and can be generated according to, for examplc, instructions in the display data
script. The display data script can cause the web browser to send the display data to the
impression determination system 220.

[0084] Display instances from the display data are identified (504). A display
instance 1s a display of at least a portion of the content item 1n the viewport and can be
derived based on the display states of the web page. In some implementations, a display
of the content item is only display instance if the display satisfies certain display
thresholds. For example, these display thresholds can be thresholds for the zoom level
measurement, the proportional measurement, and/or the display duration measurement
described above with reference to Fig. 3.

[0085] Selection instances of the content item are identified from the display data
(506). A sclection instance 1s a selection of the content item (e.g., advertisement). A
selection instance can be 1dentified by the web browser as directed by the display data
script when a content item 1s clicked on. The selection instances can be included in the
display data. In some implementations, selection instances can be identified from
publisher activity logs for the web page and provided to the impression determination
system 220.

[0086] Whether a selection of the content item occurred during a display of at least a
portion of the content itcm in the viewport is detcrmined bascd on the display instances
and the selection instances (508). A selection of the content item occurred while the
content item was displayed 1n the viewport if the display instance and the selection

instance coincide. For example, the selection instance and the display instance coincide

if time data included in the display data indicate that the selection instance occurred at a
time that overlaps with the display of the content item in the viewport.

[0087] A selection of the content item is defined as a legitimate selection if the
selection occurred during a display of at least a portion of the content item in the
viewport (510). If the selection of the content item occurred while it was displayed in the
viewport, then it can be reasonably assumed that the selection was a user selection, as the
content item would be visible in the viewport to a user of the device.

[0088] Conversely, a selection of the content item 1s defined as a illegitimate

selection 1f the selection did not occur during a display of at least a portion of the content
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1in the viewport (512). As it 1s unlikely that a uscr did or 1s capable of sclecting a content
item while the content item 1s not displayed in the viewport, the selection can be defined
as an illegitimate selection. For example, a spamming bot can select a content item while
it 18 not displayed 1n the viewport. Such selections do not represent user selections and,
thus, should not be defined as legitimate selections, for example, indicating user interest.
[0089] An advertiser associated with the content 1tem 18 charged for a selection only
if the selection 1s defined as a legitimate selection (514). Thus if the content item is
selected while it 1s displayed in the viewport then the advertiser 1s charged for a selection.
Likewise, if the content item 1s selected during a time period when the content item 1s not
displayed 1n the viewport then the advertiser i1s not charged for the selection as the

selection most likely resulted from spamming activities.

§4.0 Example Process for Providing an Alternative Representation of a Content Item

[0090] In some scenarios the zoom level of the viewport is set to permit all of the
web content on the web page or a large portion of the web content of the web page to be
displayed simultaneously (e.g., the viewport 1s zoomed-out). However, as described
above, if the viewport of the mobile device 1s zoomed-out, the text and/or graphics of the
content items on the web page are likely 1llegible.

[0091] In these scenarios an alternative representation, which is Icgible at the
zoomed-out zoom level (e.g., a zoom level measurement of 10%), can be displayed in
place of a content item. For example, if the content item is a textual advertisement for a

product from company X then the alternative representation can be the logo of company

X. Thus 1f the zoom level 1s such that the advertisement would not legible then the logo
for company X can be displayed in place of the advertisement so that a user can at least
recognize that the advertisement is from company X. If the zoom level is increased (i.e.,
zoomed-in) so that the advertisement would be legible then the advertisement can replace
the logo in the viewport.

[0092] Fig. 6 1s a flow chart of an example process 600 for providing an alternative
representation of a content item. Process 600 can provide for display of the content item

or the alternative representation of the content item based on the zoom level (e.g., zoom
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level mecasurement) of the viewport. The advertisement management system 210 can, for
example, perform the steps of process 600.

[0093] Display data specifying a display state of a web page in a viewport 18 received
(602). The display data can be the same display data described above with reference to
Fig. 3, and can be generated according to, for example, instructions in the display data
script. The display data script can cause the web browser to send the display data to the
impression determination system 220.

[0094] A zoom level measurement is determined from the display data (604). The
zoom level measurement 1s a measure of a zoom level of the viewport. The zoom level
measurement can be determined as described above with reference to Fig. 3, process step
306.

[0095] A content item associated with the web page is identified (606). The content
item can be 1dentified by an annotation from a markup language such as an advertisement
tag. The content item has a display location on the web page. The display location of the
content item can be specified by the display data relative to the dimensions of the web
page, as described above.

[0096] An alternative representation of the content item is identified (608). For
example, the display data script can cause the web browser to identify an alternative
representation of the content item provided to the client device by the advertisement
management system 210. For example, the advertisement management system 210 can
provide the content item and/or the alternative representation of the content item in

response to a request for the content item. The alternative representation can be provided

to the advertisement management system 210 by the advertiser and stored in the
advertisement data store 234. An alternative representation can be, for example, a logo
for the advertiser of the content item. However, any representation that is more readily
discernable at low zoom levels can be used, such as images of the subject of the
advertisement (e.g., images of the product). The alternative representation can be
provided with the advertisement.

[0097]  The content item 1s provided for display in the viewport at the display location
and 1s displayed only if the zoom level measurement exceeds a zoom level threshold

(610). As described above, the content item can be provided to the client device by the
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advertisement management systcm 210, The display data script can cause the wcb
browser to determine that the zoom level measurement of the viewport exceeds the zoom
level threshold, and display the content item at the display location based on the
determination. For example, if the zoom level threshold 1s 70% and the zoom level
measurement 1S 80% then the content item can be displayed.

[0098]  The alternative representation of the content item is provided for display in the
viewport at the display location and is displayed only if the zoom level measurement does
not exceed the zoom level threshold (612). As described above, the content item can be
provided to the client device by the advertisement management system 210. The display
data script can cause the web browser to determine that the zoom level measurement of
the viewport. does not exceed the zoom level threshold, and display the alternative
representation at the display location based on the determination. For example, if the
zoom level threshold 1s 70% and the zoom level measurement is 10% then the alternative
representation can be displayed. Thus, for example, at least some branding information
can be conveyed to the user by displaying the alternative representation at certain zoom
levels, even though at those same zoom levels the content item would be illegible.

[0099] It the zoom level measurement changes (¢.g., the user causes the viewport to
be zoomed-1n) from a zoom level measurement that did not exceed the zoom level
threshold to a zoom level measurcment that does exceed the zoom level threshold, the
alternative representation can be replaced with the content item. This permits a user to
recognize the alternative representation of the content item at the low zoom levels and

then zoom-1n on the alternative representation to read the actual content item. Likewise

1f the content 1item 1s displayed at a high zoom level, and the zoom level of the viewport

18 decreased (e.g., 80% to 5%) then the alternative representation can replace the content

1tem.

[00100] Figs. 7A-7B are screen shots of an example web page 700 with a content item
displayed at a content item location and alternative representation of the content item
displayed at the content item location, respectively.

[00101]  Fig. 7A 1illustrates the content item 702A displayed on the web page 700 in a
viewport having a zoom level measurement that exceeds the zoom level threshold. Thus

the content of the web page 700 including the content item 702A (e.g., text of graphics)
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can be discerned (c.g., rcad or recognized). Fig. 7B illustrates an altcrnative
representation of the content item 702B displayed on the web page 700 in a viewport
having a zoom level measurement that does not exceed the zoom level threshold. The
content of the web page 700 including the alternative representation of the content item
702B (e.g., a logo) can be discerned. However, 1t 1s unlikely that the content item 702A
could be discerned at the zoom level of the viewport in Fig. 7B.

[00102] The above description has focused on the content items being advertisements.
The methods and systems described above can also be applied to any web content. For
example, a publisher may desire to know if a user viewed an article or an image. A

article or image view can be determined in a manner analogous to determining an

impressive (e.g., the use of display thresholds)

§ 5.0 Example Processing System

[00103] Fig. 8 1s block diagram of an example computer processing system that can be
used to determine impressions. The system 800 can be used to realize a variety of
different types of computer devices, such as the client devices 206 or server and
computer devices on which the advertisement management system 210 is implemented.
[00104] The system 800 includes a processor 8§10, a memory 820, a storage device
830, and an input/output device 840. Each of the componcents 810, 820, 830, and 840
can, for example, be interconnected using a system bus 880. The processor 810 is
capable of processing instructions for execution within the system 800. In one

implementation, the processor 810 1s a single-threaded processor. In another

implementation, the processor 810 is a multi-threaded processor. The processor 810 is
capable of processing instructions stored 1n the memory 820 or on the storage device 830.
[00105] The memory 820 stores information within the system 800. In one
implementation, the memory 820 is a computer-readable medium. In one
implementation, the memory 820 is a volatile memory unit. In another implementation,
the memory 820 1s a non-volatile memory unit.

[00106] The storage device 830 is capable of providing mass storage for the system

900. In one implementation, the storage device 830 is a computer-readable medium. In
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various different implementations, the storage device 830 can, for example, include a
hard disk device, an optical disk device, or some other large capacity storage device.
[00107] The input/output device 840 provides input/output operations for the system
800. In one implementation, the input/output device 840 can include one or more of a
network interface devices, e.g., an Ethernet card, a serial communication device, ¢.g., and
RS-232 port, and/or a wireless interface device, ¢.g., an 802.11 card. In another
implementation, the input/output device can include driver devices configured to receive
input data and send output data to other mput/output devices, €.g., keyboard, printer and
display devices 860. Other implementations, however, can also be used, such as mobile
computing devices, mobile communication devices, etc.

[00108] Although an example processing system has been described in Fig. 8,
embodiments of the subject matter and the functional operations described in this
specification can be implemented in other digital electronic circuitry, or in computer
software, firmware, or hardware, including the structures disclosed in this specification
and their structural equivalents, or in combinations of one or more of them.
Embodiments of the subject matter described in this specification can be implemented as
one or more computer program products, i.e., one or more modules of computer program
instructions encoded on a computer readable medium for execution by, or to control the
opcration of, data processing apparatus. Thc computer rcadable medium can be a
machine readable storage device, a machine readable storage substrate, a memory device,
or a combination of one or more of them.

[00109] A computer program (also known as a program, software, software
application, script, or code) can be written in any form of programming language,
including compiled or interpreted languages, or declarative or procedural languages, and
1t can be deployed 1n any form, including as a stand alone program or as a module,
component, subroutine, or other unit suitable for use in a computing environment. A
computer program does not necessarily correspond to a file in a file system. A program
can be stored 1n a portion of a file that holds other programs or data (e.g., one or more
scripts stored 1n a markup language document), 1n a single file dedicated to the program
In question, or in multiple coordinated files (¢.g., files that store one or more modules,

sub programs, or portions of code). A computer program can be deployed to be executed
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on onc computer or on multiple computcrs that are located at one site or distributed
across multiple sites and interconnected by a communication network.

00110]  Additionally, the logic flows and structure block diagrams described in this

patent document, which describe particular methods and/or corresponding acts in support
of steps and corresponding functions in support of disclosed structural means, may also
be utilized to implement corresponding software structures and algorithms, and
equivalents thereof. The processes and logic flows described in this specification can be
pertormed by one or more programmable processors executing one or more computer
programs to perform functions by operating on input data and generating output.

[00111] Processors suitable for the execution of a computer program include, by way
of example, both general and special purpose microprocessors, and any one or more
processors of any kind of digital computer. Generally, a processor will receive
instructions and data from a read only memory or a random access memory or both. The
essential elements of a computer are a processor for performing instructions and one or
more memory devices for storing instructions and data. Generally, a computer will also
include, or be operatively coupled to receive data from or transfer data to, or both, one or
more mass storage devices for storing data, e.g., magnetic, magneto optical disks, or
optical disks. However, a computer need not have such devices.

[00112]  Computer readablc media suitable for storing computer program instructions
and data include all forms of non volatile memory, media and memory devices, including
by way of example semiconductor memory devices, e.g., EPROM, EEPROM, and flash

memory devices; magnetic disks, e.g., internal hard disks or removable disks; magneto

optical disks; and CD ROM and DVD ROM disks. The processor and the memory can
be supplemented by, or incorporated in, special purpose logic circuitry.

[00113] The computing system can include clients and servers. A client and server are
generally remote from each other and typically interact through a communication
network. The relationship of client and server arises by virtue of computer programs
running on the respective computers and having a client server relationship to each other.
[00114]  While this specification contains many specific implementation details, these
should not be construed as limitations on the scope of any invention or of what may be

claimed, but rather as descriptions of features that may be specific to particular
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embodiments of particular inventions. Cecrtain features that are described 1n this
specification in the context of separate embodiments can also be implemented in
combination in a single embodiment. Conversely, various features that are described in
the context of a single embodiment can also be implemented in multiple embodiments
separately or in any suitable subcombination. Morcover, although features may be
described above as acting 1n certain combinations and even initially claimed as such, one
or more features from a claimed combination can in some cases be excised from the
combination, and the claimed combination may be directed to a subcombination or
variation of a subcombination.

[00115] Simuilarly, while operations are depicted in the drawings in a particular order,
this should not be understood as requiring that such operations be performed in the
particular order shown or in sequential order, or that all illustrated operations be
performed, to achieve desirable results. In certain circumstances, multitasking and
parallel processing may be advantageous. Morecover, the separation of various system
components 1n the embodiments described above should not be understood as requiring
such separation in all embodiments, and 1t should be understood that the described
program components and systems can generally be integrated together in a single
software product or packaged into multiple software products.

[00116] Particular embodiments of the subject matter described in this specification
have been described. Other embodiments are within the scope of the following claims.
For example, the actions recited in the claims can be performed in a different order and

still achieve desirable results. As one example, the processes depicted in the

accompanying Figures do not necessarily require the particular order shown, or
sequential order, to achieve desirable results. In certain implementations, multitasking
and parallel processing may be advantageous.

[00117] This written description sets forth the best mode of the invention and provides
examples to describe the mnvention and to enable a person of ordinary skill in the art to
make and use the mnvention. This written description does not limit the invention to the
precise terms set forth. Thus, while the invention has been described in detail with

reference to the examples set forth above, those of ordinary skill in the art may effect
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alterations, modifications and variations to the examplcs without departing from the
scope of the invention.
[00118]  As an alternative to the consecutive claims, the present invention may be

defined by any of the following embodiments:

[00119] A first embodiment 1s directed to a computer-implemented method,
comprising:

recerving at a data processimg apparatus display data specifying a display state of
a web page 1n a viewport, the web page including a content item for display;
determining, by the data processing apparatus, a proportional measurement from the
display data, the proportion measurement being a measure of a first portion of the content
item displayed in the viewport relative to a second portion of the content item that is not
displayed in the viewport;
determining, by the data processing apparatus, a zoom level measurement from the
display data, the zoom level measurement being a measure of a zoom level of the
viewport; and
determining, by the data processing apparatus, whether an impression for the content item

occurred based on the zoom level measurement and the proportional measurement.

[00120] A second embodiment 1s directed to the method of the first embodiment,
comprising:

determiming, by the data processing apparatus, a display duration measurement from the
display data, the display duration measurement being a measure of a duration that at least
a portion of the content item is displayed in the viewport; and

wherein determining whether an impression for the content item occurred based on the
zoom level measurement and the proportional measurement comprises determining

whether an impression for the content item occurred based on the zoom level

measurement, the proportional measurement, and the display duration measurement.
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[00121] A third embodiment is dirccted to the method of the first or second
embodiment, wherein determining whether an impression for the content item occurred
based on the zoom level measurement and the proportional measurement comprises:
determining whether the zoom level measurement exceeds a zoom level threshold;
determining whether the proportional measurement exceeds a proportional measurement
threshold; and

determining optionally whether the display duration measurement exceeds a display
duration threshold; and

determining that an impression occurred 1f the zoom level measurement exceeds the
zoom level threshold and the proportional measurement exceeds the proportional
measurement threshold and optionally the display duration measurement exceeds the

display duration threshold.

[00122] A fourth embodiment is directed to the method of the second or third
embodiment, wherein determining that an impression occurred if the zoom level
measurement exceeds the zoom level threshold and the proportional measurement
exceeds the proportional measurement threshold comprises determining that an
impression occurred if the zoom level measurement exceeds the zoom level threshold
during a time period and the proportional measurement excecds the proportional

measurement threshold during the same time period.

[00123] A fifth embodiment is directed to the method of any of the second to fourth

embodiments, wherein the zoom level threshold varies based on the proportional
measurement and/or the display duration measurement and/or the proportional

measurement threshold varies based on the zoom level.

100124] A sixth embodiment 1s directed to the method of any of the second to fifth
embodiments, wherein the content item comprises an advertisement and the method
comprises:

charging an advertiser associated with the advertisement for an impression only if the

zoom level measurement exceeds the zoom level threshold and the proportional
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measurcment exceeds the proportional mecasurement threshold and optionally the display

duration measurement exceeds the display duration threshold.

[00125] A seventh embodiment 1s directed to the method of any of the first to sixth
embodiments, wherein the content item has a location on the web page, the method
comprising:

determining a location metric that defines a number of impressions of the content item

relative to the location of the content item on the web page.

[00126] An eighth embodiment, which is optionally depending from any of the first to
seventh embodiments, is directed to computer-implemented method, comprising:
receiving at a data processing apparatus display data specifying a display state of a web
page in a viewport, the web page including a content item for display, wherein the
recerving step does not need to be an additional receiving step if the embodiment is
dependent on any of the first to seventh embodiments;

1dentifying, by the data processing apparatus, display instances from the display data, a
display 1nstance being a display of at least a portion of the content item in the viewport;
identifying, by the data processing apparatus, selection instances of the content item from
the display data, a sclcction instance being a selection of the content item;

determining by the data processing apparatus whether a selection of the content item
occurred during a display of at least a portion of the content item in the viewport based
on the display instances and the selection instances;

defining a selection of the content as a legitimate selection if the selection occurred
during a display of at least a portion of the content item in the viewport; and

defining a selection of the content as a illegitimate selection if the selection did not occur

during a display of at least a portion of the content item in the viewport.

[00127] A ninth embodiment is directed to the method of the eighth embodiment,
further comprising:
charging an advertiser associated with the content item for a selection of the

content item only 1f the selection is defined as a legitimate selection.

30

CA 3047453 2019-06-20



[00128] A tenth embodiment is directed to the method of the eighth or ninth
embodiment, wherein identifying display instances from the display data comprises
determining that the display of the at least a portion of the content item satisfies one or

more display thresholds.

[00129] An cleventh embodiment, which 1s optionally depending from any of the first
to tenth embodiments, 1s directed to a computer-implemented method, comprising:
receiving at a data processing apparatus display data specifying a display state of a web
page 1n a viewport, wherein the receiving step does not need to be an additional receiving
step 1f the embodiment 1s dependent on any of the first to tenth embodiments;
determining, by the data processing apparatus, a zoom level measurement from the
display data, the zoom level measurement being a measure of a zoom level of the
viewport, wherein determining the zoom level measurement does not need to be present
as an additional step 1f the embodiment 1s dependent on any of the first to tenth
embodiments; '

identifying a content item or the content item, if the embodiment 1s dependent on any of
the first to tenth embodiments, associated with the web page, the content item having a
display location on the web page;

1identifying an alternative representation of the content item;

providing the content item for display in the viewport at the display location, wherein the

content item 1s displayed only if the zoom level measurement exceeds a zoom level

threshold which may be the same zoom level threshold or a different zoom level
threshold from the zoom level threshold mentioned in the third embodiment; and
providing the alternative representation of the content item for display in the viewport at
the display location, wherein the alternative representation is displayed only if the zoom
level measurement does not exceed the zoom level threshold, which may be the same
zoom level threshold or a different zoom level threshold from the zoom level threshold

mentioned 1n the third embodiment.

31

CA 3047453 2019-06-20



A twelfth embodiment 1s directed to the method of the eleventh embodiment, wherein

providing the alternative representation of the content item for display in the viewport at
the display location comprises replacing the alternative representation with the content
item when the zoom level measurement exceeds the zoom level threshold, which may be
the same zoom level threshold or a different zoom level threshold from the zoom level

threshold mentioned 1n the third embodiment.

[00130] A thirteenth embodiment is directed to the method of eleventh or twelfth
embodiment, wherein the alternative representation comprises a logo for an advertiser ot

the content item.
[00131] A fourteenth embodiment is directed to a computer readable medium encoded
with a computer program comprising instructions that when executed operate to cause a

computer to perform any of the methods of the first to thirteenth embodiment.

[00132] A fifteenth embodiment 1s directed to a system, comprising: one or more

computers operable to perform any of the methods of the first to thirteenth embodiment.
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WHAT IS CLAIMED IS:

1. A system, comprising:
one or more servers; and
a memory storage apparatus in data communication with the one or more servers, the
memory storage apparatus storing instructions executable by the one or more servers and that
upon such execution cause the one or more servers to perform operations comprising:
receiving display data specifying a display state of a web page 1n a viewport, the
web page including a content item for display;
identifying display instances from the display data, a display instance being a
display of at least a portion of the content item in the viewport;
identifying selection instances of the content item from the display data, a
selection instance being a selection of the content item;
determining whether a selection of the content item occurred during a display of
at least a portion of the content item in the viewport based on the display instances and the
selection instances; .
defining a selection of the content as a legitimate selection it the selection
occurred during a display of at least a portion of the content item in the viewport; and
defining a selection of the content as an illegitimate selection 1f the selection did

not occur during a display of at least a portion of the content item in the viewport.

2. The system of claim 1, wherein identifying display instances from the display data
comprises determining that the display of the at least a portion of the content item satisfies one or

more display thresholds.

3. The system of claim 2, wherein determining that the display of the at least a portion of
the content item satisfies one or more display thresholds comprises:

determining a proportional measurement from the display data, the proportional
measurement being a measure of an area of a first portion of the content item displayed in the
viewport at a particular time relative to an area of a second portion of the content 1tem that 1s not

displayed in the viewport at the particular time;
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determining a zoom level measurement from the display data, the zoom level
measurement being a measure of a zoom level of the viewport; and

identifying a display instance for the content item based on the zoom level measurement,
a zoom level threshold for the zoom level measurement, the proportional measurement and a

proportional measurement threshold for the proportional measurement.

4. The system of claim 3, wherein the operations comprise:

determining the proportional measurement threshold based at least in part on the zoom
level measurement, the proportional measurement threshold varying based on changes to the
zoom level measurement; and

determining the zoom level threshold based at least in part on the proportional
measurement, the zoom level threshold varying based on changes to the proportional

measurement.

5. The system of claim 1, wherein determining whether a selection of the content 1tem
occurred during a display of at least a portion of the content item in the viewport based on the
display instances and the selection instances comprises determining whether time data indicates
that a given selection instance occurred at a time that overlaps with a time at which the content

item was displayed in the viewport.

6. The system of claim 1, wherein the operations comprise charging an advertiser associated

with the content item for a given selection of the content item only 1t the given selection 1s

defined as a legitimate selection.

7. The system of claim 1, wherein the operations comprise precluding an advertiser
associated with the content item from being charged for a given selection of the content item 1f

the given selection is defined as an illegitimate selection.

8. A computer-implemented' method, comprising:
receiving, at a data processing apparatus, display data specifying a display state of a web
page in a viewport, the web page including a content 1tem for display;
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identifying, by the data processing apparatus, display instances from the display data, a
display instance being a display of at least a portion of the content item in the viewport;

identifying, by the data processing apparatus, selection instances of the content item from
the display data, a selection instance being a selection of the content item;

determining, by the data processing apparatus, whether a selection of the content 1tem
occurred during a display of at least a portion of the content item 1n the viewport based on the
display instances and the selection instances;

defining a selection of the content as a legitimate selection if the selection occurred
during a display of at least a portion of the content item 1in the viewport; and

defining a selection of the content as an illegitimate selection it the selection did not

occur during a display of at least a portion of the content item 1n the viewport.

9. The method of claim 8, wherein identifying display instances from the display data
comprises determining that the display of the at least a portion of the content item satisties one or

more display thresholds.

10.  The method of claim 9, wherein determining that the display of the at least a portion ot
the content item satisfies one or more display thresholds comprises:

determining, by the data processing apparatus, a proportional measurement from the
display data, the proportional measurement being a measure of an area of a first portion ot the
content item displayed in the viewport at a particular time relative to an area of a second portion
of the content item that is not displayed in the viewport at the particular time;

determining, by the data processing apparatus, a zoom level measurement from the
display data, the zoom level measurement being a measure of a zoom level of the viewport; and

identifying, by the data processing apparatus, a display instance for the content 1tem
based on the zoom level measurement, a zoom level threshold for the zoom level measurement,
the proportional measurement and a proportional measurement threshold for the proportional

measurement.
11.  The method of claim 10, further comprising:
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determining th.e proportional measurement threshold based at least in part on the zoom
level measurement, the proportional measurement threshold varying based on changes to the
zoom level measurement; and

determining the zoom level threshold based at least in part on the proportional

measurement, the zoom level threshold varying based on changes to the proportional

measurement.

12.  The method of claim 8, wherein determining, by the data processing apparatus, whether a
selection of the content item occurred during a display of at least a portion ot the content item 1n
the viewport based on the display instances and the selection instances comprises determining
whether time data indicates that a given selection instance occurred at a time that overlaps with a

time at which the content item was displayed in the viewport.

13.  The method of claim &, further comprising:
charging an advertiser associated with the content item for a given selection of the

content item only if the given selection is defined as a legitimate selection.

14.  The method of claim 8, further comprising precluding an advertiser associated with the
content item from being charged for a given selection of the content 1tem 1t the given selection 1s

defined as an illegitimate selection.

15. A non-transitory computer storage medium encoded with a computer program, the
program comprising instructions that when executed by a data processing apparatus cause the
data processing apparatus to perform operations comprising:

receiving display data specifying a display state of a web page in a viewport, the web
page including a content item for display;

identifying display instances from the display data, a display instance being a display ot
at least a portion of the content item 1n the viewport;

identifying selection instances of the content item from the display data, a selection

instance being a selection of the content item;
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determining whether a selection of the content item occurred during a display of at least a

portion of the content item 1n the viewport based on the display instances and the selection

instances:

defining a selection of the content as a legitimate selection if the selection occurred
during a display of at least a portion of the content item in the viewport; and
defining a selection of the content as an illegitimate selection if the selection did not

occur during a display of at least a portion of the content item 1n the viewport.

16.  The non-transitory computer storage medium of claim 15, wherein identifying display
instances from the display data comprises determining that the display of the at least a portion of

the content item satisfies one or more display thresholds.

17.  The non-transitory computer storage medium of claim 16, wherein determining that the
display of the at least a portion of the content item satisfies one or more display thresholds
COMPprises:

determining a proportional measurement from the display data, the proportional
measurement being a measure of an area of a first portion of the content item displayed 1n the
viewport at a particular time relative to an area of a second portion of the content item that 1s not
displayed in the viewport at the particular time;

determining a zoom level measurement from the display data, the zoom level

measurement being a measure of a zoom level of the viewport; and

identifying a display instance for the content item based on the zoom level measurement,

a zoom level threshold for the zoom level measurement, the proportional measurement and a

proportional measurement threshold for the proportional measurement.

18.  The non-transitory computer storage medium of claim 17, wherein the operations
COmMpr1Sse:

determining the proportional measurement threshold based at least in part on the zoom
level measurement, the proportional measurement threshold varying based on changes to the

zoom level measurement; and
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determining the zoom level threshold based at least in part on the proportional

measurement, the zoom level threshold varying based on changes to the proportional

measurement.

19.  The non-transitory computer storage medium of claim 15, wherein determining whether a
selection of the content item.occurred during a display of at least a portion of the content item In
the viewport based on the display instances and the selection instances comprises determining
whether time data indicates that a given selection instance occurred at a time that overlaps with a

time at which the content item was displayed in the viewport.

20.  The non-transitory computer storage medium of claim 15, wherein the operations
comprise charging an advertiser associated with the content item for a given selection of the

content item only if the given selection is defined as a legitimate selection.

38

CA 3047453 2019-06-20



1/8

oLl

141

d
gLl

iyt Pyl iy Wiyl Wiy Myl Fivgy) M)

Pl gl gl g Pad Mo gt My

91

Py Pl Mt Pl gl Pl Pl Pl
Pingd fingl Mgl Mg Figd Pyl gl Mgl

iy Myl Mgl Mgyl Mag) Mgl Mgl iy

vil

ey Piag Mgl Pangy gyl Miagd Mg Py

Myl gl gl Mgl gy gl P Pyt

Pyl Mgl Mgl Mgl Pagyl My Pl Mg

JSE| SBM 8SS0I0B)
2b9)j09 J0 sweb

diysuoidweyo sy

= agSTOTAWEy)
3550108 ]

L Ol

¢

Wyl Ry Pyl Mg Ming) Winy) Syl fingl Mgl My Mgl

Py gl Fagl Mgl Mgl Pyl Fagl Fagl gl gt Fagt

iyl g Mgl g/ gl ugl gy Mgl gt iyl eyl

SAIBIld SA BDOA

0Ll

Pingy) Mgy Piny) Mgyl Wiy Mgy Mgy plingl iy Py My

Mgl Fianl Pt Fgl Pl Pl Mgl Fagl Mgl Pl Pl

dIySUBIAWeY ) 6SS0J0E |

Noo_‘

Noor

J44H M0

Jew 334
B 9A1908) PUB

suolssas eboA (] Apuaioiye siow

josbexoed e Ang | sgpsnw e100 susyBuans
grr| Uelym enbue sjdoad swog

W02 JJPasn mmm
0] 09) ;uswdinba
9S12J8X38 1502
-MO] JO paau u|

n
J43H Yo I8Np ' Kepung 1se)
‘a9l Jied p,¢ 8U) Sem 93S040e] abaj09 0

106 pue sioyeaus | Sweb diysuoidweyo sy
jo sued z Aue Ang

Noo—

CA 3047453 2019-06-20



2/8

200
“y 5

202 _CA

. ¢ ZOG—CA
.0
@
Advertisers Il .
005 =5 !I“ Client II
D

evICces

208

Advertisement Management System

220
Impression Determination System |

234

210

Display State Threshold

Data Data Advertisements

FIG. 2

CA 3047453 2019-06-20



300 z‘

Receive at a data processing apparatus display data specifying a display state of

Determine by the data processing apparatus a proportional measurement from

Determine by the data processing apparatus a zoom level measurement from

the display data

Determine by the data processing apparatus a display duration measurement

Determine by the data processing apparatus whether an impression for the
content item occurred based on the zoom level measurement

Charge an advertiser for an impression if the display data indicate that the
display thresholds are satisfied

CA 3047453 2019-06-20

3/8

a web page in a viewport

the display data

from the display data

FIG. 3

302

304

306

308

310

312



4/8

dv Ol

***SIBaA 8JOW JO OM] J0) BA]
Jey) Juejd e aJe s|eiuusiad
SRR,

Jey) jueld e aJje senuuy
-S;enuuy

0Ly HiABAIRD 44
aA1828l pue Aeq SJ8UJO J0)
Jonbnog e Jayjow JNoA puss

10} 8|BS U0 8JB SaIu0a
3eS 10} Solu0eq

00% 00

Vv Old

pd gl Mgl gl Mgl gl gt Fagl gl gl el
Pl Py Sy gy Pyl Wing] Fing) Pyl Fing) Fing) Figi
Pyl Pt Pigd iyl Mgl Pl gl Pl Mgl Fogi eyl
Pl ad Pt Pt P ad i i i i i Py
Pl g/ Mgl gl Mgl Mgl gl Mgt Fagl gl g
gt Myl P gyl gyl gl Pyl g/ Pl Mgl gl
Pl gy gl Mgl Pyl Pyl Wingd g Wil el g
Pl el Mgl ) el ag) et s Pl Pyl g

ol gl gl gl gl gl Mgl Fagl g iy My

S[enuuy

0Ly

Pl Py Py g gy tiing] fing) Ping Pingy Mgl Py
Pyl Mgl gl Figy! Mgl Pyl gl Py Ml Wyl My

Vit gl gt gl Mgl gl Fagl Fugl gl gl Fegl

9|eS 0} Salu0ad

Pl Ml Pt Pl Pl el Pl Pyl gl Fiag) Fiugl Fagl Mgl Mgl Mgl

Piad gyl Pyl Mgl Mgl gt Mgl Mgl Mgl Pl Pl Pl Pyl Py Peed

P! Pyt My Pl Ml Ml il Pt Pyl gl Pyl Mgl gl Fagl Py

Pl gl gt Mgl Mgl Mgl Figl My Mgy Ml eyl Mgl Mgl iy mags

Pyl gl gl Pyl Mgyl Ml Pt Pl Pl Pl Ml Pl Pl Mg gl

iy iyt gl gl Mgl Fiugl Fiag) gl Vgl Pl Mgl Pl Pl Mgyl Mgl

S EIIEIER

00V

CA 3047453 2019-06-20



5/8

500 z‘

Recelve at a data processing apparatus display data specifying a display state of

002

a web page in a viewport

504
|dentity by the data processing apparatus display instances from the display data

506
[dentify by the data processing apparatus selection instances of the content item
from the display data
Determine by the data processing apparatus whether a selection of the content 08
item occurred during a display of at least a portion of the content item in the
viewport based on the display instances and the selection instances
| 3 o | 510
Define a selection of the content as a legitimate selection if the selection '
occurred during a display of at least a portion of the content item in the viewport
. o . L 012
Define a selection of the content as a illegitimate selection if the selection did not
occur during a display of at least a portion of the content item in the viewport
514

Charge and advertiser associated with the content item if the selection of the
content item is defined as a legitimate selection

FIG. 5

CA 3047453 2019-06-20



6/8

600 z‘

Receive at a data processing apparatus display data specifying a display state of

a web page in a viewport

Determine by the data processing apparatus a zoom level measurement from
the display data

ldentify a content item associated with the web page the content item having a
display location on the web page

ldentify an alternative representation of the content item

Provide the content item for display in the viewport at the display location,
wherein the content item is displayed only if the zoom level measurement
exceeds a zoom |evel threshold

Provide the alternative representation of the content item for display in the
viewport at the display location, wherein the alternative representation is
displayed only if the zoom level measurement does not exceed the zoom level
threshold

FIG. 6

CA 3047453 2019-06-20

002

604

006

608

610

612



718

d. Ol

Pyl gt Mgl gl Mgl gl Mgl Mgl Mgl gl g

Wy Py figy Mgl iy fityl Mg Mgl Mgl Syl Pyt

Py Mgy Mgy Mgyl Pyl Mgy Ay Fiag,l Mgy Myl Plagl

Pyl Mgt Mgl Mgl Magl Mgl Mgl Mgl gl Mgl Mgt

i) Pt Mgl Pl gl Pyl Pl gl el gl Pl

3344 B UM

Pyl Pyl Pyl gl Mgy (Sagd eyl Mgl gl Syl Mgl gl Pyl gl Pl
Pl Mg/ Mgt gl Mg Migd fiag) Fitagi Fig) Mgl Miag Mg hag] Mingi Fing)
Pingd gl Mgl Pl Mg Mgl Mgl fing Mgl gl fingi Mg gl Pigi Mgl
P P! Mg agd Pl P! gy gl P Mgl g Piagl P Pl Pt
gl g Mgl gl Fingl Figl ) Mg Fing] Mgl P Py Witag) g Mgl
Mg gy Hig? Mg Pitng) Mg Mg Fing Wig] Figyl g Ping) i) Pitngi Pl
Pyl g (gl i) Pyl gl Pty gl g gl Ped tegi Sag) Piingi Ping
Fid Pt Fagl gl Pl Ping) Pl g Piag! Pig) Pl Piagsl Py Wiyl Pyl
g Fag) Mgl Fag Pl P! Fng) Fag) Fing: Mgl Pyl gl Pug) Fagl Mg
Pt Py (g Pl Pl Pitags Pyl Fagl Fingi Pl Piagl Pitng) Fongg! Pl Pt
Wl W i il Pl P P Wy g Pl g VWil Mgy g M
Pyl Pyl agl Pyl Fegl gl egl Fag) Mgl Fagl Fagl el regl el gl
P P Byt Fitnefl Pingf ig] oaf ity M) ) Wonng Pl Pt Py Py

Pl Mgl fugt Fagl Pieg) Vgl Vgl Fiagl Fiugl Mgl Fagl Fagl Fagl Fegl gl

JAN SAVAN

00

V. Old

“* 921042 INOA
]O UonBURSap
9y} O]
UOBOBA
|eo1dou;

334 B UM

v¢0!.

11188.198UNS
109]0.d

uns gAN pue sAel

uns ay) UNs YA usamisq

LUOJJ UIYS S0ua.IajIp sy} puno)
InoA 198104d 0 oA S)SUBIOS
juenodwi S )| AN SAYAN

002

CA 3047453 2019-06-20



LT L

/e

8/8

880 840
| Input/Output

mpmp—
e
._-n—-"
o

Input/Output
Devices

SN

860

\ ‘
B2
\\éﬁ%:iigg!!!!

CA 3047453 2019-06-20

FIG. 8



200 ?‘ 204 Z‘

- pr—— |

=¥
Adverti |l| | I
[ vertisers > Resouroes

205

Web Sites

Devices

208

5_‘210

Advertsement Management System

220
Impression Determination System |/

230

Display State
Data

N——

Threshold
Data

——

232

234

Advertisements

N



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - claims
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - abstract drawing

