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DETERMINING IMPRESSIONS FORMOBILE 
DEVICES 

BACKGROUND 

0001. This disclosure relates to online advertising. 
0002 An impression occurs when an advertisement is 
placed on a web page rendered for display on a client device 
Such as a desktop computer or a mobile device (e.g., multi 
media 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 is 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 
displayed in the viewport at the same time. For mobile 
devices displaying a web page such a scenario is a common 
occurrence because of the mobile device's relatively small 
viewport. Because advertisers are typically charged for an 
impression if the advertisement is placed on a rendered web 
page, an advertiser may be charged even if the advertisement 
is placed on a portion of the web page that is not in the 
viewport and, thus, not visible to the user. 
0003. 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 in 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 advertisements. Thus even 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. 

SUMMARY 

0004. 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 in a 
device's viewport. 
0005. In general, one aspect of the subject matter 
described in this specification can be implemented in meth 
ods that include 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; 
determining, by the data processing apparatus, a proportional 
measurement from the display data, the proportion measure 
ment 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; determin 
ing, by the data processing apparatus, a Zoom level measure 
ment from the display data, the Zoom level measurement 
being a measure of a Zoom level of the viewport; and deter 
mining, by the data processing apparatus, whetheran impres 
sion for the content item occurred based on the Zoom level 
measurement and the proportional measurement. Other 
embodiments of this aspect include corresponding systems, 
apparatus, and computer program products. 
0006 Another aspect of the subject matter described in 

this specification can be implemented in methods that include 
receiving at a data processing apparatus display data speci 
fying a display state of a web page in a viewport, the web page 
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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 portion of the 
content item in the viewport; identifying, by the data process 
ingapparatus, 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 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. Other embodiments of this aspect include 
corresponding systems, apparatus, and computer program 
products. 
0007. Yet another aspect of the subject matter described in 
this specification can be implemented in methods that include 
receiving at a data processing apparatus display data speci 
fying a display state of a web page in a 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; identifying a content 
item associated with the web page, the content item having a 
display location on the web page; identifying an alternative 
representation of the content item; providing 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 level threshold; 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. Other embodiments of this 
aspect include corresponding systems, apparatus, and com 
puter program products. 
0008 Particular embodiments of the subject matter 
described in this specification can be implemented so as to 
realize one or more of the following advantages. An adver 
tiser will not be charged for an impression of an advertise 
ment placed on a rendered web page if the advertisement is 
not discernable (e.g., the contents of the advertisement are 
difficult to read or cannot be read) or displayed to a user. 
0009. If a selection of an advertisement is determined to 
have occurred while the advertisement was not in the view 
port then the selection can be classified as an illegitimate 
selection, Such as a selection as a result of spamming activi 
ties. Such a selection will not be recorded as an impression 
(e.g., preventing errors in impression statistics) and the adver 
tiser will not be charged. 
0010. If the viewport is at a low Zoom level (e.g., the 
viewport is Zoom-out) causing an advertisement in the view 
port to not be discernable, then a discernable representation of 
the advertisement (e.g., the logo of the advertiser) can replace 
the advertisement to facilitate brand recognition of the adver 
tisement or advertiser at the low Zoom level. 
0011. The details of one or more implementations of the 
subject matter described in this specification are set forth in 
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 

0012 FIGS. 1A-1C are screen shots of an example web 
page displayed in a viewport of a primary client device, in a 
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Zoomed-out viewport of a mobile device, and a Zoomed-in 
viewport of the mobile device, respectively. 
0013 FIG. 2 is a block diagram of an example environ 
ment in which an impression determination system can be 
implemented. 
0014 FIG. 3 is a flow chart of an example process for 
determining whether an impression has occurred. 
0015 FIGS. 4A-4C are screen shots of an example web 
page displayed in a viewport having first, second and third 
display states, respectively. 
0016 FIG. 5 is a flow chart of an example process for 
determining illegitimate content selection. 
0017 FIG. 6 is a flow chart of an example process for 
providing an alternative representation of a content item. 
0018 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 contentitem displayed at 
the content item location, respectively. 
0019 FIG. 8 is block diagram of an example computer 
processing system that can be used to determine impressions. 
0020 Like reference symbols in the various drawings 
indicate like elements. 

DETAILED DESCRIPTION 

0021. The present disclosure relates to 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 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 dura 
tion with which the advertisement is displayed in the view 
port. 
0022. If a display of an advertisement in the viewport 
satisfies the display thresholds then an impression is deter 
mined to have occurred and the advertiser can be charged for 
the impression. As a display of an advertisement exceeding 
the display thresholds is deemed discernable by the user, the 
advertiser receives the benefit of the impression. An impres 
sion will not be determined to have occurred, even if there is 
an actual display of the advertisement, unless the display 
thresholds are satisfied. For example, an advertisement can be 
fully displayed in the viewport, but if the Zoom level of the 
viewport is below the Zoom level threshold (e.g., causing the 
advertisement to be illegible) an impression will not be 
recorded. Even though the advertisement is displayed, an 
impression will not be recorded because the advertiser did not 
receive the benefit of having the user exposed to the adver 
tisement in a manner that allows the user to discern the adver 
tisement (e.g., recognize the content of the advertisement). 
0023. 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, adver 
tisements 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 dis 
played in the viewport and are discernable (e.g., legible) to a 
USC. 
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0024 However, when these same web pages are displayed 
on mobile devices, which generally have smaller viewports 
than primary client devices, either less of the contentis simul 
taneously displayed (e.g., only one article and no advertise 
ments) as the mobile device viewports are Zoomed-in to make 
the content discernable on the smaller viewports. Alterna 
tively, the same amount of content as displayed by the pri 
mary client devices can be displayed in 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. 
0025 FIGS. 1A-1C are screen shots of an example web 
page 100 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. 
0026. 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 adver 
tisement 118 (collectively, the web content). Because of the 
size of the viewport of the primary client device, all of the web 
page content is discernable and can be simultaneously dis 
played in the viewport. 
(0027. As illustrated 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 pri 
mary device in FIG.1A is 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 is no longer legible to a user. For example, article 110. 
article 112, advertisement 114, advertisement 116 and adver 
tisement 118 are all displayed in the viewport but because the 
viewport is Zoomed-out to accommodate all of the web con 
tent, the text and/or graphics of the web content are too small 
to be discerned by a user. Thus impressions for advertise 
ments 114, 116 and 118 are determined to have not occurred 
even though they are displayed in the viewport. 
(0028. As illustrated in 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 is 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 100. Thus an impression has not occurred for adver 
tisement 118 and, depending on the display thresholds 
described below, impressions may or may not be determined 
to have occurred for advertisements 114 and 116. 

S1.0 Example Advertising Environment 

0029 FIG. 2 is a block diagram of an example environ 
ment 200 in which an impression determination system 220 
can be implemented. The online environment 200 can facili 
tate the identification and serving of web content, e.g., web 
pages, advertisements, etc., to users. A computer network 
208, such as a local area network (LAN), wide area network 
(WAN), the Internet, or a combination thereof, connects 
advertisers 202, an advertisement management system 210, 
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web sites 204, and client devices 206. The online environment 
200 may include numerous advertisers 202, web sites 204 and 
client devices 206. 
0030. One or more advertisers 202 can directly, or indi 
rectly, enter, maintain, and track advertisement information 
in the advertising management system 210. The advertise 
ments can be in the form of graphical advertisements, such as 
banner advertisements, text only advertisements, image 
advertisements, audio advertisements, and video advertise 
ments. The advertisement management system 210 facilitates 
the selection and provisioning of advertisements for presen 
tation on a web page resource 205. Advertisements can be 
stored in and selected from advertisement data store 234. 
0031. A web site 204 is one or more resources 205 asso 
ciated with a domain name, and each web site 204 is hosted by 
one or more servers. An example web site is 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 is 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 is managed 
and/or owned by the publisher. 
0032. A resource 205 is any data that can be provided by 
the web site over the network 208 and that is 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 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 of 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 instructions (e.g., JavaS 
cript 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). 
0033. A client device 206 is an electronic device that is 
under the control of a user and is 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 receiving of data over the network 
208, Such as requesting a resource (e.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. 
0034. 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 is 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 state 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. 
0035. The portion of the web page displayed in the view 
port 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 specify that the portion of the 
web page displayed in the viewport is from a first displayed 
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web page location, e.g., the coordinates of the top left pixel of 
the web page displayed in the viewport, to a second displayed 
web page location, e.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 is (1024, 768), then the entire web page is displayed 
in the viewport. Likewise, if the display data specify that the 
first web page location is (512.0), e.g., the top left pixel of the 
web page in the viewport, and the second web page location 
is (1024, 768), e.g., the bottom right pixel of the web page in 
the viewport, then only the bottom half of the web page is 
displayed in the viewport. 
0036. 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 secondad 
location. Thus, if the first ad location is (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). 
0037. 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 are the 
same regardless of the portion of the web page displayed in 
the viewport. 
0038 Although the location of only one advertisement is 
described above, the display data specify locations for all 
advertisements placed on the web page. 
0039. 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., area) 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 advertise 
ment to be discernable). In some implementations, the dis 
play data include information from the user-agent string. 
0040. 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. 
0041 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 in the viewport. The impression determination sys 
tem 220 can compare data derived from the display state of a 
web page to one or more of these display thresholds to deter 
mine whether an impression for an advertisement has 
occurred. The display thresholds for particular advertise 
ments 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. 

S2.0 Example Process For Determining Impressions 
0042 FIG. 3 is a flow chart of an example process for 
determining whether an impression has occurred. The 
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impression determination system 220 can, for example, per 
form the steps described with reference to FIG. 3. 
0043. Display data specifying a display state of a web page 
in a viewport is received (302). As described above the dis 
play 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. 

0044. 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 
executed 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. 
0045. 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 implemen 
tations, 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. 
0046. 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 
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 identify the types of 
web content (e.g., an advertisement, an image) by identifying 
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 is accessed by the 
impression determination system 220 from a data store. 
0047. 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 in 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. 
0048. A proportional measurement is determined from the 
display data (304). The proportional measurement is a mea 
sure 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 adver 
tisement, 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 advertise 
ment (e.g., content item) is independent of the area of the 
advertisement that is displayed in the viewport. The propor 
tional measurement (PM) can be determined according to, for 
example, Equation 1: 

PM S/S (Equation 1) 
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0049. Where S is the area of the advertisement dis 
played in the viewport, and 
0050 
0051. The area of the advertisement can be measured in 
terms of the advertisement's dimensions in 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 is (0,0), the second web page location 
is (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 area of the advertisement displayed in the view 
port (e.g., the first portion) is 3750 square pixels (50 pixelsx 
75 pixels), as the entire advertisement is displayed in the 
viewport based on the first and second web page locations. 
The total area of the advertisement is also 3750 square pixels. 
Thus according to Equation 1, the proportional measurement 
is 3750/3750=1 or 100 percent. 
0.052 Likewise, if the first and second ad locations for the 
advertisement are (487. O) and (537, 75), then the area of the 
advertisement displayed in the viewport (e.g., the first por 
tion) is 1875 square pixels (25 pixelsx75 pixels) as only the 
top half of the advertisement is displayed in the viewport (i.e., 
the portion of the advertisement from (487, 0) to (512, 75)). 
As the total area is not dependent on the displayed portion, the 
total area remains 3750 Square pixels. Thus according to 
Equation 1, the proportional measurement is 1875/3750-0.5 
or 50 percent. 
0053 
display data (306). The Zoom level measurement is a measure 
ofa Zoom level of the viewport. In some implementations, the 

S is the total area of the advertisement. 

A Zoom level measurement is determined from the 

Zoom level measurement is representative of the area of the 
web page displayed in the viewport relative to a baseline 
display configuration. The Zoom level measurement can indi 
cate the scale with which web content is displayed in the 
viewport. The baseline display configuration can be, for 
example, the area of the web page to be displayed in the 
viewportas designed by the author or creator of the web page, 
and as delivered to the client device for display. 
0054 If the Zoom level is high (e.g., Zoomed-in) then 
compared to the baseline display configuration only a rela 
tively small portion of the area 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), which increases the likelihood that the web 
content can be discerned on devices with relatively small 
viewports such as mobile devices. However, if the Zoom level 
measurement is low (e.g., Zoomed-out), then compared to the 
baseline display configuration a relatively large portion of the 
area of the web page is displayed in 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. 
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0055. In some implementations, the Zoom level measure 
ment (Z) is determined according to, for example, Equation2: 

(Avi): ( (Equation 2) 
Z= Avp 

Aai 

0056. Where A is the area of the viewport in inches 
squared(or another metric); 
I0057. A is the area of the advertisement in pixels 
Squared: 
(0058) A is the area of the viewportin pixels squared; and 
0059 A is the area of the advertisement in inches squared 
(or another metric) as provided by the advertisement manage 
ment system 210. In some implementations, the advertise 
ment 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 measure 
ment at the client device 206). 
0060 A can be determined, for example, based on the 
user-agent string in the HTTP header of the request sent by 
the client device. A can be determined, for example, from 
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). 
0061. 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 is simultaneously displayed, but the web content 
that is displayed is displayed in a larger scale (e.g., more 
readily discernable). The lower the Zoom level, the more web 
content that is simultaneously displayed, but the web content 
that is displayed is displayed in a smaller scale (e.g., more 
difficult to discern). 
0062. As described above, Equation 2 can be used to deter 
mine a Zoom level measurement. For example, the display 
data can specify that the first web page location is (0, 0), the 
second web page location is (1024, 768), the first ad location 
is (512. 384), the second ad location is (1024, 768), A is 
sixteen inches Squared (e.g., based on the user agent String), 
and A, is four inches squared. Thus A is (1024-512*768 
384), A is (1024-0*768-0), and the ratio of A and A is 
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. 
0063. In some implementations, the Zoom level measure 
ment 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 measure 
ments (e.g., the Zoom level measurement is displayed in the 
bottom right corner of the client browser user interface). 
0064. A display duration measurement is determined from 
the display data (308). The display duration measurement is a 
measure of a duration that at least a portion of the content item 
is 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 
client device) defined in the display data script that can be 
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executed by the web browser. The time data specify durations 
with which content items (e.g., an advertisement) were dis 
played in 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 measurement 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 in the display 
data script. 
0065. A duration specified by the time data starts when a 
content item is displayed 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, if the display thresholds for an advertisement 
require that at least 50% of the advertisement has to be dis 
played in the viewport at a Zoom level of at least 60%, then the 
duration will begin when a display of the advertisement sat 
isfies those thresholds, and will end when one of those thresh 
olds is no longer satisfied. For example, if the Zoom level 
decreases to 55% then the duration is at an end. The display 
duration measurement can be used by the impression deter 
mination system 220 to ensure that the other display thresh 
olds are satisfied during the same time period, and not sepa 
rately satisfied during different time periods. 
0066. In some implementations, the display data script 
determines the proportional measurement, the Zoom level 
measurement, and the duration measurement, and includes 
these measurements in the display data. As such, the propor 
tional 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. Fur 
ther, the publisher from which the web page is requested 
and/or the advertisement management system 210 can pro 
vide 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 impres 
sion has occurred and send the determination to the adver 
tisement management system 210. 
0067. 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. 
0068. 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, for example, vary based on the propor 
tional measurement and/or the display duration measure 
ment. For example, the initial display thresholds for the pro 
portional 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.e., the proportional measurement is 1 and duration 
measurement is 20 seconds), then the threshold for the Zoom 



US 2011/0035274 A1 

level measurement can be decreased (e.g., to 35%). Because 
of the long display time and the full display of the advertise 
ment in 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. 
0069. Whether an impression for the content item 
occurred is determined based on the Zoom level measure 
ment, 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 thresh 
old for the display duration. In some implementations, all 
three 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 impres 
sion is described, for example, with reference to FIGS. 4A-4B 
below. 
0070 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. 
0071 FIG. 4A is 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 mea 
surement of the advertisement 410 is 100%, the Zoom level 
measurement is 0%, and the display duration is 8 seconds. 
Given that the display thresholds for the proportional mea 
Surement, the Zoom level measurement, and the display dura 
tion 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 level threshold. As illustrated in FIG. 4A 
the content of the advertisement 410 is not legible, and thus an 
impression did not occur even though the advertisement 410 
was fully displayed for eight seconds. 
0072 FIG. 4B is a screen shot of web page 400 rendered in 
a second display state. The display data specifying the second 
display state is used to determine that the proportional mea 
surement of the advertisement 410 is 20%, the Zoom level 
measurement is 70%, and the display duration is 8 seconds. 
Given that the display thresholds for the proportional mea 
Surement, the Zoom level measurement, and the display dura 
tion measurement have not changed, it is determined that an 
impression did not occur for the advertisement 410 because 
the proportional measurement did not satisfy the proportion 
measurement threshold. As illustrated in FIG. 4B, only 1/5 
(i.e., 20%) of the content of the advertisement 410 is dis 
played, 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). 
0073 FIG.4C is a screen shot of web page 400 rendered in 
a third display state. The display data specifying the third 
display state is used to determine that the proportional mea 
surement of the advertisement 410 is 90%, the Zoom level 
measurement is 80%, and the display duration is 8 seconds. 
Given that the display thresholds for the proportional mea 
Surement, the Zoom level measurement, and the display dura 
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tion measurement have not changed, it is determined that an 
impression did occur for the advertisement 410. As illustrated 
in FIG. 4C, the content of the advertisement 410 is discern 
able or deemed discernable according to the satisfaction of 
the display thresholds. 
0074 An advertiser is charged for an impression only if 
the display data indicate that the display thresholds are satis 
fied (312). As described above, once the Zoom level measure 
ment, the proportional measurement, and/or the display dura 
tion measurement are determined from the display data, these 
measurements are compared to the corresponding display 
thresholds to determine whetheran impression occurred. Ifan 
impression did occur then the advertiser is charged for an 
impression, and if an impression did not occur then the adver 
tiser is not charged for an impression. 
0075. In some implementations, 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 is deter 
mined. 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 deter 
mined, for example, as described above with reference to 
FIG.3, and associated with the location of the advertisement. 
For example, if an advertisement placed in 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 advertise 
ments can be based on the location metrics. 

0076. As described above, the levels of the display thresh 
olds for determining impressions can vary based on the cor 
responding Zoom level measurement, the proportional mea 
Surement and/or display duration measurement. For example, 
the threshold for the Zoom level measurement may change 
based on the display duration measurement and/or the pro 
portional measurement. The threshold for the Zoom level 
measurement may be 0.5 if the display duration measurement 
is 10 seconds and the proportional measurement is 0.6, and 
may be increased to 0.75 if the display duration measurement 
is 8 seconds and the proportional measurement is 0.55. 
0077 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 measure 
ment 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 measure 
ment, and/or the display duration measurement. 
0078. Although the above description has focused on 
determining impressions on mobile devices, the systems and 
methods described herein can be used to determine impres 
sions for other devices having viewports such as laptop com 
puters. 
007.9 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 
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resources such as maps, images, 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 (e.g., a pdf 
document) can be displayed in the web browser by use of a 
document viewing program (e.g., a pdf viewing program). 
The document viewing program can include an extension that 
can be utilized to generate display data for the online docu 
ment. 

S3.0 Example Process for Determining Illegitimate Content 
Selection 

0080 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 identify user interest in the 
content item, to track the performance of the content item 
(e.g., click-through-rate), and to charge advertisers if the con 
tent item is 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 spam 
ming 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. 
I0081 FIG. 5 is a flow chart of an example process 500 for 
determining illegitimate content selection. Illegitimate con 
tent selections are selections of content such as advertise 
ments attributable to sources other than user selections, e.g., 
selection by spamming bots. The process steps of FIG. 5 can 
be performed, for example, by the impression determination 
system 220. 
0082 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 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 deter 
mination system 220. 
0083 Display instances from the display data are identi 
fied (504). A display instance is a display of at least a portion 
of the content item in the viewport and can be derived based 
on the display states of the web page. In some implementa 
tions, 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 dis 
play duration measurement described above with reference to 
FIG. 3. 
0084. Selection instances of the content item are identified 
from the display data (506). A selection instance is a selection 
of the content item (e.g., advertisement). A selection instance 
can be identified by the web browser as directed by the dis 
play data script when a content item is clicked on. The selec 
tion 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. 
0085. Whether a selection of the content item occurred 
during a display of at least a portion of the content item in the 
viewport is determined based on the display instances and the 
selection instances (508). A selection of the content item 
occurred while the content item was displayed in the viewport 

Feb. 10, 2011 

if the display instance and the selection instance coincide. For 
example, the selection instance and the display instance coin 
cide 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. 
I0086 A selection of the content item is defined as a legiti 
mate 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. 
I0087 Conversely, a selection of the content item is defined 
as a illegitimate selection if the selection did not occur during 
a display of at least a portion of the content in the viewport 
(512). As it is unlikely that a user did or is capable of selecting 
a content item while the content item is not displayed in the 
viewport, the selection can be defined as an illegitimate selec 
tion. For example, a spamming bot can select a content item 
while it is not displayed in the viewport. Such selections do 
not represent user selections and, thus, should not be defined 
as legitimate selections, for example, indicating user interest. 
0088. An advertiser associated with the content item is 
charged for a selection only if the selection is defined as a 
legitimate selection (514). Thus if the content item is selected 
while it is displayed in the viewport then the advertiser is 
charged for a selection. Likewise, if the content item is 
selected during a time period when the content item is not 
displayed in the viewport then the advertiser is not charged for 
the selection as the selection most likely resulted from spam 
ming activities. 

S4.0 Example Process for Providing an Alternative Represen 
tation of a Content Item 

I0089. 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 is Zoomed-out). However, 
as described above, if the viewport of the mobile device is 
Zoomed-out, the text and/or graphics of the content items on 
the web page are likely illegible. 
0090. In these scenarios an alternative representation, 
which is legible 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 alter 
native representation can be the logo of company X. Thus if 
the Zoom level is such that the advertisement would not leg 
ible 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. 
(0091 FIG. 6 is 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 level measurement) of the viewport. 
The advertisement management system 210 can, for 
example, perform the steps of process 600. 
0092 Display data specifying a display state of a web page 
in a viewport is received (602). The display data can be the 
same display data described above with reference to FIG. 3, 
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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 deter 
mination system 220. 
0093. A Zoom level measurement is determined from the 
display data (604). The Zoom level measurement is a measure 
ofa Zoom level of the viewport. The Zoom level measurement 
can be determined as described above with reference to FIG. 
3, process step 306. 
0094. A content item associated with the web page is 
identified (606). The content item can be identified 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. 
0095. 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 representa 
tion 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 con 
tent item and/or the alternative representation of the content 
item in response to a request for the content item. The alter 
native 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 dis 
cernable 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 advertise 
ment. 

0096. The content item is provided for display in the view 
port at the display location and is 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 advertisement management system 210. The 
display data script can cause the web 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 is 70% and the Zoom level measure 
ment is 80% then the content item can be displayed. 
0097. 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 is 70% and the Zoom level mea 
surement is 10% then the alternative representation can be 
displayed. Thus, for example, at least some branding infor 
mation can be conveyed to the user by displaying the alterna 
tive representation at certain Zoom levels, even though at 
those same Zoom levels the content item would be illegible. 
0098. If the Zoom level measurement changes (e.g., the 
user causes the viewport to be Zoomed-in) from a Zoom level 
measurement that did not exceed the Zoom level threshold to 
a Zoom level measurement that does exceed the Zoom level 

Feb. 10, 2011 

threshold, the alternative representation can be replaced with 
the content item. This permits a user to recognize the alter 
native representation of the content item at the low Zoom 
levels and then Zoom-in on the alternative representation to 
read the actual content item. Likewise if the content item is 
displayed at a high Zoom level, and the Zoom level of the 
viewport is decreased (e.g., 80% to 5%) then the alternative 
representation can replace the content item. 
(0099 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. 
0100 FIG. 7A illustrates 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) can be discerned (e.g., read or recog 
nized). FIG. 7B illustrates an alternative representation of the 
content item 702B displayed on the web page 700 in a view 
port 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, it is unlikely 
that the content item 702A could be discerned at the Zoom 
level of the viewport in FIG. 7B. 
0101 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 oran image. Aarticle or image view can be determined 
in a manner analogous to determining an impressive (e.g., the 
use of display thresholds) 

S5.0 Example Processing System 
0102 FIG. 8 is 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. 
0103) The system 800 includes a processor 810, a memory 
820, a storage device 830, and an input/output device 840. 
Each of the components 810, 820, 830, and 840 can, for 
example, be interconnected using a system bus 880. The 
processor 810 is capable of processing instructions for execu 
tion within the system 800. In one implementation, the pro 
cessor 810 is a single-threaded processor. In another imple 
mentation, the processor 810 is a multi-threaded processor. 
The processor 810 is capable of processing instructions 
stored in the memory 820 or on the storage device 830. 
0104. The memory 820 stores information within the sys 
tem 800. In one implementation, the memory 820 is a com 
puter-readable medium. In one implementation, the memory 
820 is a volatile memory unit. In another implementation, the 
memory 820 is a non-volatile memory unit. 
0105. The storage device 830 is capable of providing mass 
storage for the system 900. In one implementation, the stor 
age device 830 is a computer-readable medium. In 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. 
0106 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 
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interface devices, e.g., an Ethernet card, a serial communica 
tion device, e.g., and RS-232 port, and/or a wireless interface 
device, e.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 input/output 
devices, e.g., keyboard, printer and display devices 860. 
Other implementations, however, can also be used. Such as 
mobile computing devices, mobile communication devices, 
etc. 

0107 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 specifi 
cation 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 operation of data processing 
apparatus. The computer readable medium can be a machine 
readable storage device, a machine readable storage Sub 
strate, a memory device, or a combination of one or more of 
them. 

0108. 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 lan 
guages, and it can be deployed in 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 in a portion of a file that 
holds other programs or data (e.g., one or more scripts stored 
in a markup language document), in a single file dedicated to 
the program in question, or in multiple coordinated files (e.g., 
files that store one or more modules, Sub programs, or por 
tions of code). A computer program can be deployed to be 
executed on one computer or on multiple computers that are 
located at one site or distributed across multiple sites and 
interconnected by a communication network. 
0109 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 corre 
sponding software structures and algorithms, and equivalents 
thereof. The processes and logic flows described in this speci 
fication can be performed by one or more programmable 
processors executing one or more computer programs to per 
form functions by operating on input data and generating 
output. 
0110 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 
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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. 
0111 Computer readable media suitable for storing com 
puter 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 pro 
cessor and the memory can be supplemented by, or incorpo 
rated in, special purpose logic circuitry. 
0112 The computing system can include clients and Serv 
ers. 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. 
0113. While this specification contains many specific 
implementation details, these should not be construed as limi 
tations on the scope of any invention or of what may be 
claimed, but rather as descriptions of features that may be 
specific to particular embodiments of particular inventions. 
Certain features that are described in 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 embodi 
ment can also be implemented in multiple embodiments sepa 
rately or in any suitable subcombination. Moreover, although 
features may be described above as acting in certain combi 
nations and even initially claimed as Such, one or more fea 
tures 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 sub 
combination. 
0114. Similarly, while operations are depicted in the draw 
ings 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 cer 
tain circumstances, multitasking and parallel processing may 
be advantageous. Moreover, the separation of various system 
components in the embodiments described above should not 
be understood as requiring such separation in all embodi 
ments, and it should be understood that the described program 
components and systems can generally be integrated together 
in a single software product or packaged into multiple soft 
ware products. 
0115 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 per 
formed 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. 
0116. This written description sets forth the best mode of 
the invention and provides examples to describe the invention 
and to enable a person of ordinary skill in the art to make and 
use the invention. This written description does not limit the 
invention to the precise terms set forth. Thus, while the inven 
tion has been described in detail with reference to the 
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examples set forth above, those of ordinary skill in the art may 
effect alterations, modifications and variations to the 
examples without departing from the scope of the invention. 

What is claimed is: 
1. A computer-implemented method, comprising: 
receiving at a data processing apparatus display data speci 

fying a display state of a web page in a viewport, the web 
page including a content item for display; 

determining, by the data processing apparatus, a propor 
tional measurement from the display data, the propor 
tion measurement being a measure of a first portion of 
the content item displayed in the viewport relative to a 
second portion of the contentitem 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 measure 
ment. 

2. The method of claim 1, comprising: 
determining, 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 whetheran 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. 

3. The method of claim 1, wherein determining whether an 
impression for the content item occurred based on the Zoom 
level measurement and the proportional measurement com 
prises: 

determining whether the Zoom level measurement exceeds 
a Zoom level threshold; 

determining whether the proportional measurement 
exceeds a proportional measurement threshold; and 

determining that an impression occurred if the Zoom level 
measurement exceeds the Zoom level threshold and the 
proportional measurement exceeds the proportional 
measurement threshold. 

4. The method of claim 3, 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 exceeds the propor 
tional measurement threshold during the same time period. 

5. The method of claim3, wherein the Zoom level threshold 
varies based on the proportional measurement and the pro 
portional measurement threshold varies based on the Zoom 
level. 

6. The method of claim 3, wherein the content item com 
prises an advertisement and the method comprises: 

charging an advertiser associated with the advertisement 
for an impression only if the Zoom level measurement 
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exceeds the Zoom level threshold and the proportional 
measurement exceeds the proportional measurement 
threshold. 

7. The method of claim 1, 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. 

8. A computer-implemented method, comprising: 
receiving at a data processing apparatus display data speci 

fying a display state of a resource in a viewport, the 
resource including a content item for display; 

determining, by the data processing apparatus, a propor 
tional measurement from the display data, the propor 
tion measurement being a measure of a first portion of 
the content item displayed in the viewport relative to a 
second portion of the contentitem 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; 

determining, 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 

determining, by the data processing apparatus, whether an 
impression for the content item occurred based on the 
Zoom level measurement, the proportional measure 
ment, and the display duration measurement. 

9. A computer-implemented method, comprising: 
receiving at a data processing apparatus display data speci 

fying a display state of a web page in 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 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 contentitem 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. 

10. The method of claim 9, further comprising: 
charging an advertiser associated with the content item for 

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

11. The method of claim 9, 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. 

12. A computer-implemented method, comprising: 
receiving at a data processing apparatus display data speci 

fying a display state of a web page in a viewport; 
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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; 

identifying a content item associated with the web page, 
the content item having a display location on the web 
page. 

identifying an alternative representation of the content 
item; 

providing 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 
level threshold; 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. 

13. The method of claim 12, wherein providing the alter 
native representation of the content item for display in the 
viewport at the display location comprises replacing the alter 
native representation with the content item when the Zoom 
level measurement exceeds the Zoom level threshold. 

14. The method of claim 12, wherein the alternative repre 
sentation comprises a logo for an advertiser of the content 
item. 

15. A computer readable 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 of a web 
page in a viewport, the web page including a content 
item for display; 

determining 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 a Zoom level measurement from the display 
data, the Zoom level measurement being a measure of a 
Zoom level of the viewport; and 

determining whether an impression for the content item 
occurred based on the Zoom level measurement and the 
proportional measurement. 

16. The computer readable medium of claim 15, compris 
ing: 

determining a display duration measurement from the dis 
play 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 whetheran 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. 

17. The computer readable medium of claim 15, wherein 
determining whether an impression for the content item 
occurred based on the Zoom level measurement and the pro 
portional measurement comprises: 

determining whether the Zoom level measurement exceeds 
a Zoom level threshold; 

determining whether the proportional measurement 
exceeds a proportional measurement threshold; and 
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determining that an impression occurred if the Zoom level 
measurement exceeds the Zoom level threshold and the 
proportional measurement exceeds the proportional 
measurement threshold. 

18. The computer readable medium of claim 17, wherein 
the Zoom level threshold varies based on the proportional 
measurement and the proportional measurement threshold 
varies based on the Zoom level. 

19. The computer readable medium of claim 17, wherein 
the content item comprises an advertisement, and the com 
puter readable medium further 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 
measurement exceeds the proportional measurement 
threshold. 

20. A system, comprising: one or more computers operable 
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; 

determining 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 a Zoom level measurement from the display 
data, the Zoom level measurement being a measure of a 
Zoom level of the viewport; and 

determining whether an impression for the content item 
occurred based on the Zoom level measurement and the 
proportional measurement. 

21. A computer-implemented method, comprising: 
requesting by a client device a resource from a resource 

provider for display in a viewport of the client device; 
in response to the request, receiving at the client device the 

resource, the resource including a content item for dis 
play; 

determining at the client device a proportional measure 
ment, 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 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 whether an impression for 
the content item occurred based on the Zoom level mea 
Surement and the proportional measurement. 

22. The method of claim 21, comprising: 
determining at the client device a display duration mea 

Surement, 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 whetheran 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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