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(57) ABSTRACT 

Embodiments of the present invention provide methods, sys-
tems, and apparatuses configured to receive or retrieve 
markup data associated with a message formatted for two-
dimensional (2D) rendering, virtually render, by a first ren-
dering module, the message in a non-displayed image in 
accordance with the markup data, and render, by a second 
rendering module, a three-dimensional (3D) object in a 2D 
display environment including texturing the non-displayed 
image on a surface of the 3D object in order to resider the 
message. Other embodiments are also described. 
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RENDERING OF TWO-DIMENSIONAL 
MARKUP MESSAGES 

CROSS REFERENCE TO RELAYED 
APPLICATIONS 

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 60/893,247, filed Mar. 6, 2007. 

TECHNICAL FIELD 

[0002] Embodiments of the present invention relate to the 
field of computer science. In particular to virtually rendering 
two-dimensional markup messages and texturing them onto 
three-dimensional objects of a display environment. 

BACKGROUND 

[0003] Advertisements are commonly found on web-pages 
utilizing both HTMI, and advertisement graphics and signifi-
cant infrastructure exists to support web-page advertising. 
Existing technology and infrastructure for web-page adver-
tising includes tools for scheduling (programming) web-page 
advertisements and web-page advertisement campaigns, 
tools for geographic targeting of advertisements using IP 
addresses or other identifiers, tracking technology to count 
the number of times an advertisement is placed on a web-page 
(i.e. the number of "impressions"), display technologies for 
scripting and streaming content into web-pages to optimize 
advertisement presentation, and tools for creating web-page 
advertisements. There is also an existing base of developers 
experienced at creating web-page presentation material for 
web-page advertising (e.g. "creative types"). 
[0004] Additionally, there are existing business and eco-
nomic models for assessing the value of an advertisement 
based on impression count or the number of times an adver-
tisement is delivered to an end-user. HTML is a well-defined 
data format that describes the presentation of visual materials 
and is the primary format used by Web Browsers to receive 
the information that they use to show (`render') a web-page. 
It is a rich format that is relatively difficult to properly render 
and display. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] Embodiments will be readily understood by the fol-
lowing detailed description in conjunction with the accom-
panying drawings. Embodiments are illustrated by way of 
example and not by way of limitation in the figures of the 
accompanying drawings. 
[0006] FIG. 1 illustrates an overview of a system config-
ured to deliver, render, and texture messages, formatted in 
markup language for rendering within a 2D display window, 
onto 3D objects of a 2D display environment according to 
embodiments; 
[0007] FIG. 2 illustrates a method for delivering, rendering, 
and texturing messages, formatted in markup language for 
rendering within a 2D display window, onto 3D objects of a 
2D display environment according to embodiments; 
[0008] FIG. 3 illustrates a method for texturing and render-
ing message graphics with transparency according to 
embodiments; 
[0009] FIG. 4 illustrates an exemplary message graphic 
rendered with transparency according to embodiments; 
[0010] FIG. 5 illustrates a method tor rendering and textur-
ing message graphics with translucency using a gray-scale 
alpha-map according to embodiments; 

[0011] FIG. 6 illustrates a method for rendering and textur-
ing message graphics with translucency using differential 
alpha according to embodiments; 
[0012] FIG. 7 illustrates a message textured onto an on-
screen 3D object in a display environment and on-screen 
pointer coordinate mapping to corresponding coordinates of a 
non-displayed virtually-rendered message stored in memory 
according to embodiments; 
[0013] FIG. 8 illustrates an example computer system suit-
able for use to practice aspects of various embodiments of the 
present invention; and 
[0014] FIG. 9 illustrates a method for converting inter-
cepted on-screen pointer coordinate infonnation to a coordi-
nate system of a virtually-rendered non-displayed image 
according to embodiments. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0015] References are made in the following detailed 
description to the accompanying drawings that are part of the 
disclosure and which illustrate embodiments. Other embodi-
ments may be utilized and structural or logical changes may 
be made without departing from the scope of the disclosure. 
Therefore, the following detailed description and accompa-
nying drawings are not to be taken in a limiting sense, and the 
scope of embodiments is defined by the appended claims and 
equivalents. 
[0016] Various operations may be described as multiple 
discrete operations in turn, in a manner that may be helpful in 
understanding embodiments; however, the order of descrip-
tion should not be construed to imply that these operations are 
order-dependent. Also, embodiments may have fewer opera-
tions than described. A description of multiple discrete opera-
tions should not be construed to imply that all operations are 
necessary. 
[0017] The description may use perspective-based descrip-
tions such as up/down, back/front, and top/bottom. Such 
descriptions are merely used to facilitate the discussion and 
are not intended to restrict the scope of embodiments. 
[0018] The terms "coupled" and "connected," along with 
their derivatives, may be used. These terms are not intended as 
synonyms for each other. Rather, in particular embodiments, 
"connected" may be used to indicate that two or more ele-
ments are in direct physical or electrical contact with each 
other. "Coupled" may mean that two or snore elements are in 
direct physical or electrical contact. Ilowever, "coupled" may 
also mean that two or more elements are not in direct contact 
with each other, but yet still cooperate or interact with each 
other. 
[0019] For the purposes of the description, a phrase in the 
form "A/B" means A or B. For the purposes of the description, 
a phrase in the form "A and/or B" means "(A), (B). or (A and 
B)". For the purposes of the description, a phrase in the form 
"at least one of A, B, and C" means - (A), (B), (C), (A and B), 
(A and C), (B and C), or (A. B and C)". For the purposes of the 
description, a phrase in the form "(A)B" means "(B) or (AB)" 
that is, A is an optional element. 
[0020] The description may use the phrases "in an embodi-
ment," or "in embodiments," which may each refer to one or 
more of the same or different embodiments. Furthermore, the 
terms "comprising," "including," "having," and the like, as 
used with respect to embodiments, are synonymous. 
[0021] Embodiments may provide methods, apparatuses, 
and systems configured to texture messages formatted in a 
markup language for display in a two-dimensional (2D) win-
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dow onto three-dimensional (3D) objects of a 2D display 
environment. Embodiments may also provide methods, appa-
ratuses, and systems configured to track on-screen user input 
information associated with on-screen textured messages and 
convert it for use with input module(s) configured for tracking 
user input associated with a virtually-rendered non-displayed 
message formatted in markup language for display in a 2D 
window. Embodiments may also provide methods, appara-
tuses, and systems configured to track and report metrics 
related to the viewability of on-screen messages textured onto 
3D objects of a 2D display environment. In exemplary 
embodiments, a computing system may be endowed with one 
or more components of the disclosed apparatuses and/or sys-
tems and may be employed to perform one or more methods 
as disclosed herein. 
[0022] Embodiments may utilize existing web-page deliv-
ery infrastructure to serve messages and/or advertisements 
within display environments that include 3D objects. Such 
display environments may be, for example, a computer-
implemented game. Such messages may be formatted using 
markup language such as, for example, IITML or other 
markup language. Such messages may include graphics. One 
advantage of using HTML and/or other markup languages for 
in-game advertisement/message delivery may be the ability 
to utilize existing infrastructure and technologies for deliver-
ing messages including web-page advertisements. 
[0023] This technique may allow the texturing of virtually-
rendered non-displayed messages formatted in markup lan-
guage for display in 2D windows onto arbitrary 2D or 3D 
objects of a display environment, such as the display environ-
ment of a computer-implemented game. This technique may 
also be applicable beyond games to any application with a 
display environment that would benefit from a seamless inte-
gration of HTML presentation—or other markup language—
for advertisements or other messages. 
[0024] Typically, web-pages may be retrieved in HTML 
format from a web server. The HTML data may include, in 
addition to any content on the page, messages from third 
parties such as advertisements. The messages may be 
encoded with size and position markers to reserve space in the 
web-page for the advertisement graphics as well as embedded 
addresses such as, for example, Uniform Resource Locators 
(URLs) from which the server may access and retrieve the 
graphics for the advertisement. Embodiments of the present 
invention may take HyperText Markup Language (HTML) 
formatted data and, instead of rendering it in a flat two-
dimensional (2D) window such as in an ordinary browser, it 
may virtually render the HTML into a non-displayed image. 
The non-displayed message may then be textured onto the 
surface of a 3D object in a 2D display environment in a typical 
way that three-dimensional (3D) objects are rendered. Alter-
natively, it may be drawn to the screen in the normal way that 
2D objects are drawn. 
[0025] FIG. 1 illustrates an overview of a system config-
ured to deliver, render, and texture messages formatted in 
markup language for rendering within a 2D display window 
onto 3D objects of a 2D display environment according to 
embodiments. Client device 101 may include display device 
103, pointing device 105, and/or keyboard 107. coupled to 
each other as shown. Client device 101 may include display 
application 111 which may generate display environment 
113. 

[0026] Display environment 113 may include one or more 
objects—such as object 133 generated by display applica-
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tion 111 for possible display during execution of display 
application 111. Display environment 113 may also include 
orientation information for objects—such as object 133—
and other graphical details for display. Display application 
111 may be configured to create display frames 137 using 
some or all of the generated objects, graphical details, and/or 
orientation information of display environment 113. Display 
environment 113 may be stored in system memory 128 or 
other memory. Display frames 137 may be temporarily stored 
in video memory 139, or in other memory such as system 
memory 128. 

[0027] Display application 111 may be, in embodiments, 
any software or hardware-based application that renders 2D 
graphical displays for display on display device 103. In 
embodiments, a 2D graphical display may include one or 
more 3D objects. As used herein, a "graphical display envi-
ronment" may be described as being 2D, even though 3D 
objects may be displayed within them. The display embodi-
ment may be considered 2D because it is displayed on a 2D 
viewing surface such as on a monitor, LCD display, televi-
sion, or other substantially- 2D display screen such as display 
screen 135 of display device 103. As used herein, objects 
described as 3D objects may be considered 3D objects 
because they may include perspective or otherwise appear to 
be 3D to a human viewer when displayed on a 2D display 
screen, such as display screen 135. Such objects may also be 
described in three dimensions within display environment 
113 such that, as display application 111 displays different 
scenes during execution, various aspects of the objects may 
be displayed from one display frame to another. As an 
example, where display application 111 is a computer-imple-
mented game, a user may move within a virtual world and 
view various sides and angled views of objects within display 
environment 113. Thus, even though the objects may be dis-
played on a 2D screen, the objects themselves may have 3D 
characteristics. 

[0028] In embodiments, display application 111 may be a 
computer-implemented game. In embodiments, it may be any 
interactive or non-interactive audio-visual display applica-
tion. In embodiments, display application 111 and display 
environment 113 may be configured to execute within a run-
time environment provided by operating system 115. In 
embodiments where display application 111 is an interactive 
application—such as for example a computer-implemented 
game—display environment 113 may constitute the visible 
portion of an interactive experience of display application 
111. In embodiments where display application 111 is a com-
puter-implemented game, display environment 113 may con-
stitute a portion of the visible aspects of a "virtual world" 
achieved by the computer-implemented game. 
[0029] Client device 101 may contain first rendering mod-
ule 117 configured to render markup documents formatted in 
a markup language for display in a 2D window, such as a 
web-browser or other application. Client device 101 may 
include second rendering module 119. In embodiments, sec-
ond rendering module 119 may be included within display 
application 111. In other embodiments, second rendering 
module 119 may be implemented as a separate component of 
client 101. 
[0030] In embodiments, first rendering module 117 may be 
a component of operating system 115 or a separate compo-
nent within client device 101. In embodiments where operat-
ing system 115 is one of a variety of Microsoft Windows 
operating systems, first rendering module 117 may be a stan-
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dard Windows component such as, for example, MSHTML or 
other component. In embodiments, client device 101 may be 
configured to operate first rendering module 117 so that it 
virtually renders a message formatted in markup language for 
display in a 2D window to a non-displayed window, such as 
virtually-rendered non-displayed image 129 stored in system 
memory 128 or other memory. In embodiments, first render-
ing module 117 may be configured to virtually render mes-
sages formatted in markup language for display in a 2D 
window to virtually rendered non-displayed image 129 for 
another purpose, such as for example, printing. In such 
embodiments, first rendering module 117 may be configured 
to cooperate with destination module 121. In embodiments, 
destination module 121 may be, for example, a print module. 
In embodiments, second rendering module 119 may be con-
figured to capture non-displayed image 129 for further pro-
cessing and/or alteration(s). In embodiments, second render-
ing module may be configured to emulate destination module 
121 in order to cooperate with first rendering module 117 and 
capture non-displayed image 129 virtually rendered by first 
rendering module 117. 

[0031] In embodiments, display application 111 may be 
configured to request a markup document from message 
server 181 via network 151. Network 151 may include one or 
more of wireless and/or wired segments. Network infrastruc-
ture 151 may include the Internet or other wide-area network. 
Embodiments are not limited to any particular network infra-
structure topologies. Message server 181 may be configured 
to retrieve, generate, and/or return one or more message docu-
ments formatted in markup language for display in a 2D 
window in response to the request. The one or more message 
documents may include one or more messages such as 
advertisements—encoded in the typical way, such as, for 
example, a locator reference—such as a Universal Resource 
Locator (URL)—to the advertisement or advertisement 
graphic located on graphics server 161 or a separate server 
(not shown) to be retrieved separately. 
[0032] In embodiments, multiple instances of rendering 
module 117 may be executed to virtually render multiple 
markup messages. In embodiments, the number of concur-
rently executing instances of rendering module 117 may be 
limited in practice by the computing resources available. This 
may result, in embodiments, in a greater number of markup 
messages requiring virtual rendering than available instances 
of rendering module 117. Also, in embodiments, markup 
messages may be virtually re-rendered at periodic intervals 
such as for example, if the markup message is designed to be 
animated. To address these issues, embodiments of rendering 
module 117 may be configured to, at periodic intervals, 
sequentially process multiple messages in a circular, round-
robin, or other fashion in order to keep up-to-date a greater 
number of virtually-rendered markup messages. In embodi-
ments, rendering module 117 may be configured to virtually 
render a markup message less frequently depending on vari-
ous factors. In embodiments, markup messages that are to be 
textured onto 3D objects that appear very small on a display 
and/or are out of view may be virtually re-rendered less 
frequently and/or with less detail than markup messages that 
are to be textured onto 3D objects that are relatively large 
and/or that are more fully in view. This may be dynamically 
applied such that markup messages may be virtually re-ren-
dered more frequently as the object they are textured onto 
becomes larger or more visible during execution. 
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[0033] Display application 111 or second rendering mod-
ule 119 may be configured to cause first rendering module 
117 to virtually render the contents of the received message, 
including in embodiments retrieving one or more graphics 
from graphics server 161 and/or one or more messages from 
a separate server (not shown). As described above, the result-
ing virtually-rendered image may be virtually-rendered non-
displayed image 129. In embodiments, second rendering 
module 119 may be configured to capture virtually-rendered 
non-displayed image 129 and texture it onto a surface of 
object 133 within display environment 113. In embodiments, 
object 133 may be a 3D object. As used herein "texturing" 
means altering a virtually-rendered image—such as virtually-
rendered non-displayed image 129—so that it can be dis-
played on a surface of a 2D or 3D object within a display 
environment, such as for example object 133. In embodi-
ments, such altering may include shrinking, enlarging, 
stretching, skewing, morphing, and/or performing other 
modification(s) to the virtually-rendered image so that the 
virtually-rendered image fits onto the surface of an object. In 
embodiments, second rendering module 119 may be config-
ured to apply translucency and/or transparency to non-dis-
played image 129 as part of texturing it onto a surface of 
object 133. This will be described more fully below. Once 
textured onto object 133, the image may appear to be part of 
the surface of object 133. When a particular angled view of 
object 133 is displayed, the virtually-rendered/textured 
image will appear with the same angled view such that the 
image may be offset, skewed, and/or partially or wholly 
blocked by other objects within display environment 113. In 
short, it may appear to be as much of a part of display envi-
ronment 113, as any other graphical detail or object. 
[0034] In embodiments, graphics server 161 may be con-
figured to serve graphics, such as for example advertisement 
graphics, formatted and configured for inclusion within an 
image formatted using markup language for display within a 
2D window. In embodiments, display application 111—in 
conjunction with first and second rendering modules 117 and 
119—may be configured to render, texture, and display such 
images onto a surface of object 133 of display environment 
113. In embodiments, such markup languages may be 
HTML, XML, XHTML, or other. Embodiments are not lim-
ited to any particular set of markup languages or formatting. 
By being configured to request a markup document from 
message server 181 and by being configured to retrieve 
graphics from graphics server 161, display application 111 
may also be configured to display images within display 
environment 113 by utilizing existing Internet-based infra-
structure for displaying images, in particular existing infra-
structure for serving web-based advertisements. 

[0035] Client device 101 may include input module 123 
configured to track input signals from input devices such as 
pointing device 105 or keyboard 107. As described in more 
detail below, input module 123 may be configured to deter-
mine when a pointer controlled by pointing device 105 points 
to virtually-rendered/textured image 131 displayed on dis-
play device 103. In embodiments, input module 123 may be 
configured to translate pointing device coordinates of the 
textured/rendered image to a coordinate system of virtually-
rendered non-displayed image 129 to allow input controls 
associated with virtually-rendered non-displayed imago 129 
to determine if an on-screen pointer points to a user input field 
or clickable link within the virtually-rendered image and/or to 
process user input as if the user were interacting directly with 
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virtually-rendered non-displayed image 129. In embodi-
ments, input module 123 may include an environmental key-
board focus module configured to track keyboard focus of 
textured image 131. Keyboard focus may refer to a determi-
nation of the input field within virtually-rendered image 
129—if any—that is to receive input from keyboard 107. In 
embodiments, OS keyboard focus module 127 may be con-
figured to track keyboard focus within virtually-rendered 
non-displayed image 129. In embodiments, the environment 
keyboard focus module may be configured to separately track 
keyboard focus within rendered/textured image 131 and to 
translate that keyboard focus to and from the keyboard focus 
of non-displayed image 129 for appropriate processing by OS 
keyboard focus module 127 as if the user were entering input 
directly into user input fields of virtually-rendered non-dis-
played image 129. In this way, in embodiments, existing 
modules for handling pointing and/or user input directed 
towards messages formatted in markup language for display 
in a 2D window—such as for example HTML documents 
may be utilized. 

[0036] Client device 101 may include, in embodiments, 
viewability-tracking module 125 configured to track and 
report metrics relating to the viewability of textured image 
131. Viewability-tracking module 125 may be configured to 
report viewability metrics to message server 181 or other 
server as described in more detail below. In embodiments, 
viewability-tracking module 125 may be included as a part of 
display application 111. 

[0037] It may be desirable in embodiments to maintain the 
look and feel of display environment 113 if the requested 
messages are not available either because client device 101 
may be running without a network connection or because of 
a network or server failure. Embodiments may use a set of 
fallback offline placeholder ads that may be used if the 
requested messages are not available. 

[0038] A message display policy may be used in accor-
dance with embodiments. A message display policy may be a 
policy that governs when a message should be shown such as, 
for example, at a certain time during the execution of display 
application 111. Examples include policies to always show 
the message or to show the message only when the display 
application has not been purchased, among others. 

[0039] In embodiments, images may be placed into display 
environment 113 in a way that does not impact the look and 
feel of display environment 113. In embodiments, images 
may be optionally skipped. 

[0040] The policy for determining if and when messages 
should be shown may in embodiments be programmed 
directly into the display application. In other embodiments, 
the policy may be changed dynamically by retrieving a new 
policy from message server 181 or other server. 

[0041] In embodiments, a dynamic policy may encode 
rules, such as message display frequency information. In 
embodiments, the available policies may be encoded in files 
that may he stored on message server 181 along with mes-
sages, and so may be served and maintained as if they are 
themselves messages, using the existing message-serving 
technology and infrastructure. Using the existing message-
serving technology and infrastructure may allow the policies 
to be dynamic, easily accessed and updated. In embodiments, 
different policies may be targeted to dilTerent geographic 
areas. In embodiments, policies may be associated with 
advertisement campaigns. 

4 
Sep. 11, 2008 

[0042] FIG. 2 illustrates a method for delivering, rendering, 
and texturing messages, formatted in markup language for 
rendering within a 2D display window, onto 3D objects of a 
2D display environment according to embodiments. The pro-
cess may begin by launching a display application—such as 
for example display application 111 of FIG. 1—block 201. 
The display application may request and receive a message 
formatted in markup language for rendering within a 2D 
display window block 203. In embodiments, the received 
message may include references such as for example a IJni-
versal Resource Locator (URL), or other identifying infor-
mation, for retrieving message graphics for inclusion within 
the received message. In these embodiments, the display 
application may request and receive the referenced graphic (s) 
block 205. A first rendering module—such as for example 
first rendering module 117 of FIG. 1—may virtually resider 
the received message including the received message graph-
ics according to the markup language format of the received 
message block 207. In embodiments, the message may be 
virtually rendered as a non-displayed image such as for 
example non-displayed image 129 of FIG. 1. In embodi-
ments, the message may be virtually rendered into a non-
displayed window. A second rendering module—for example 
second rendering module 119 of FIG. 1 may capture the 
virtually-rendered image block 209. Display application may 
render ono or more 3D objects—such as object 133 of FIG. 
1—into a display environment—such as display environment 
113 of FIG. 1—block 211. Second rendering module may 
then texture the non-displayed image onto a surface of one or 
more objects within the display environment block 213. 

[0043] The display application may then, in embodiments, 
create and display frames using the objects and other infor-
mation contained within the display environment block 215. 
In embodiments, the created display frames may be created 
according to a state of execution of the display application. In 
embodiments, one or more of the display frames may include 
all or a portion of the textured/rendered image. 

[0044] FIG. 3 illustrates a method for texturing and render-
ing message graphics with transparency according to 
embodiments. The process may begin when a second render-
ing module—such as for example second rendering module 
119 of FIG. 1—captures a non-displayed virtually-rendered 
image such as, for example, non-displayed image 129 of FIG. 
1, block 301. The second rendering module may then deter-
mine whether any pixels of the non-displayed virtually-ren-
dered image are a reserved color block 303. In embodiments, 
any color can be designated as a reserved color. If no reserved 
color is found in any pixel, the non-displayed virtually-ren-
dered image is textured onto an object of a 2D display envi-
ronment block 305. If one or more pixels contain the reserved 
color, then the reserve-colored pixels are replaced with a 
transparent pixel block 307. Next, the display application 
may move to block 305 and texture the virtually-rendered 
image onto a surface of an object of the display environment 
with the transparent pixels included. Where there are trans-
parent pixels included, graphical details such as pixel colors 
on the surface of the object may be viewable "behind" the 
transparent pixels of the textured image. 

[0045] FIG. 4 illustrates an exemplary message graphic 
rendered with transparency according to embodiments. As 
can be seen, the "brick" pattern is viewable beneath many 
pixels of the "ad image". Although the image is described as 
an "ad image", embodiments are not limited to displaying 
only advertisement messages; other message types may be 
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displayed using the methods, systems, and apparatuses 
described herein without departing from the scope of embodi-
ments. 
[0046] In embodiments, translucency may be added to the 
virtually-rendered image when it is textured to the 3D object 
of the display environment. In embodiments, translucency 
may be used for a number of effects. For example, a smooth 
transition from an opaque message graphic to a transparent 
area around the message graphic may be accomplished by 
using a small gradient of changing translucency. This may 
result in a message graphic with a smooth, soft border. Exist-
ing HTML format does not support a per-pixel translucency 
value (also referred to as 'alpha'). 
[0047] FIG. 5 illustrates a method for rendering message 
graphics with translucency using a gray-scale alpha-map 
according to embodiments. The process may begin when a 
second rendering module—such as for example second ren-
dering module 119 of FIG. 1—captures a virtually-rendered 
non-displayed image—such as for example virtually-ren-
dered non-displayed image 129 of FIG. 1—including two 
message graphics block 501. In embodiments, one message 
graphic may be an opaque message graphic while the other 
may be a gray-scale message graphic, including gray-scale 
pixels. Next, the second rendering module may split the vir-
tually-rendered non-displayed image into two portions, each 
portion corresponding to one of the message graphics block 
503. Second rendering module may then convert each gray-
scale pixel of the gray-scale message graphic into an alpha 
value according to some algorithm block 505. The second 
rendering module may then apply the corresponding alpha 
values to each pixel of the opaque image block 507 before 
texturing the object onto a 3D object of a display environ-
ment such as for example display environment 113 of FIG. 
1—block 509. In embodiments, transparency may also be 
added to the textured image using either the process described 
earlier, or another process. 
[0048] It may be impractical in embodiments to generate a 
gray scale alpha map for an advertisement. FIG. 6 illustrates 
a method for texturing image graphics with translucency 
using differential alpha according to embodiments. In 
embodiments, this technique may be used if the ad graphics 
contain embedded or algorithmic translucency, and/or if the 
ad is animated (using for example Flash, a video file, or 
DHIML). 
[0049] The process may begin when a second rendering 
module—such as for example second rendering module 119 
of FIG. 1—captures a virtually-rendered non-displayed 
image such as for example virtually-rendered non-dis-
played image 129 of FIG. 1—including two non-overlapping 
message graphics with different background colors block 
601. In embodiments, the virtually-rendered non-displayed 
image may have been virtually rendered from a message 
formatted with markup language for display on a 20 window. 
In embodiments utilizing graphic animation, the two ad 
graphic images may then be synchronized so that they ani-
mate together block 603. The resulting virtually-rendered 
non-displayed image with the non-overlapping graphics may 
be processed, comparing each of the two corresponding pix-
els from each graphic block 605. In embodiments, this com-
parison processing may determine the amount of translu-
cency for each pixel by determining how much of the 
background color appears in each pixel of both graphics block 
607. The background colors may theoretically be any color, 
provided that they arc different from each other. Embodi-
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ments using very different colors such as for example black 
and white may simplify the math and yield better results 
than embodiments using colors that are less different from 
one another. Once alpha values arc obtained for each pixel, 
the image may be textured onto a 3D object of a display 
environment using the corresponding determined alpha val-
ues for each pixel of the image to create translucency block 
609. 
[0050] In alternate embodiments where the virtually-ren-
dered non-displayed image contains only one graphic, a simi-
lar technique may be employed by changing the background 
color, re-rendering the received message with the new back-
ground color, and comparing the virtual re-rendered image 
with the new background color to the earlier-virtually-ren-
dered image with the old background color. In embodiments, 
this may be accomplished by causing a first rendering mod-
ule—such as for example first rendering module 117 of FIG. 
1—to re-virtually render the received message formatted in 
markup language for display within a 2D window with a 
different background color (e.g. with a different HTML, back-
ground color). 
[0051] Markup language formats for example HTML 
may allow for user input. User input may include, for 
example, information about the positioning of the mouse 
cursor, clicks from the mouse, and any keys pressed on the 
keyboard. Since processing of pointing device user input may 
be based on a 20 plane of the display surface such as for 
example display screen 135 of FIG. 1—it may be necessary to 
convert on-screen pointing device input information to a 
coordinate system relative to the virtually-rendered image so 
that user input can be processed as if the user were interacting 
directly with a 2D version of the virtually-rendered image. 
This conversion may be, in embodiments, arbitrarily complex 
such as, for example, where the HTML content is textured 
onto a fabric surface of a flapping flag in a 3D scene. Since the 
value of an advertisement may be in clarity and visibility, a 
more desirable surface for an ad may be a flat surface that may 
allow for a clear viewing of the ad. In embodiments, such 
coordinate conversion may need to take place rapidly as the 
on-screen image changes its position and/or angle or when 
the on-screen image becomes partially or wholly blocked by 
other objects or moves out of view. 
[0052] FIG. 7 illustrates a 2D image textured onto a 3D 
object in a display environment with an on-screen pointer 
coordinate conversion to a coordinate system of a virtually-
rendered image according to embodiments. Display screen 
701 may include 3D object 703 with on-screen image 705 on 
a surface of object 703. A display application—such as for 
example display application 111 of FIG. 1 may be config-
ured to texture virtually-rendered non-displayed image 721 
as on-screen image 705 on the surface of object 703. On-
screen image 705 may correspond with virtually-rendered 
non-displayed image 721 stored in system memory or else-
where. In embodiments, virtually-rendered non-displayed 
image 721 may correspond to an originally-virtually-ren-
dered image, formatted in markup language for display in a 
2D window such as virtually-rendered non-displayed 
image 129 of FIG. 1—or a facsimile thereof generated for the 
purposes of converting input device information to a coordi-
nate system of the virtually-rendered image. 
[0053] On-screen image 705 may include user input field 
707 corresponding to user input field 723. In various embodi-
ments, user input field 707, as well as corresponding user 
input field 723, may be a clickablc link, control button, text-
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entry field, or other control. Embodiments are not limited to 
any particular types of user input fields. Also displayed on 
display screen 701 may be on-screen pointer 709 controlled 
by a pointing device such as pointing device 105 of FIG. 1. 

[0054] The display application may be configured to con-
vert an on-screen coordinate system of display screen 701 to 
a coordinate system of virtually-rendered non-displayed 
image 721 to facilitate computing whether on-screen pointer 
709 currently points to user input field 707 of on-screen image 
705. In embodiments, each grid or section of the on-screen 
coordinate system may be composed of one or more pixels. In 
embodiments, each grid or section of virtually-rendered non-
displayed image 721 may be composed of one or more pixels. 

[0055] In embodiments, computing the position of 
on-screen pointer 709 relative to on-screen image 705 may 
involve mathematically constructing a virtual line from a 
virtual "camera" used to render the display on display screen 
701 through a screen pixel that on-screen pointer 709 may be 
pointing to. This line may be virtually projected into the 3D 
display and an intersection with the plane of on-screen image 
705 may be computed. In embodiments, operating system 
messages containing original pointer coordinate information 
may be intercepted, converted, and passed to operating sys-
tem controls, such as for example the MSHTML control in 
embodiments where the operating system is one of various 
Microsoft Windows operating systems. 

[0056] FIG. 9 illustrates a method for converting inter-
cepted on-screen pointer coordinate information to a coordi-
nate system of a virtually-rendered non-displayed image 
according to embodiments. The process begins when a user 
uses the pointer generating pointing device input block 901. 
An operating system may then generate pointer coordinate 
information block 903. The display application may intercept 
the operating system message (or other message) containing 
pointer coordinate information block 905. The display appli-
cation may be configured to determine whether an on-screen 
pointer—such as on-screen pointer 709 of FIG. 7—points to 
a textured on-screen image such as on-screen image 705 of 
FIG. 7—by computing as described above the relative posi-
tion of the on-screen pointer to the textured on-screen imago 
block 907. Bit does, the display application may then convert 
the intercepted pointer coordinate information to coordinate 
information corresponding to a virtually-rendered non-dis-
played image such as virtually-rendered non-displayed 
image 721 of FIG. 7—block 909. The display application 
may then pass the converted coordinate information to a user 
input control such as an operating system control or other—
associated with accepting user input into the virtually-ren-
dered non-displayed image block 911. In embodiments, the 
user input control may accept and process the converted 
pointing device coordinate information as if the user were 
interacting directly with the virtually-rendered non-displayed 
image block 913. In this way, existing controls may be uti-
lized when messages formatted in markup language for dis-
play in a 2D window are textured onto 3D objects of a 2D 
display environment and displayed on-screen. 

[0057] In another example referring back to FIG. 7, user 
input field 707—and user input field 723—may be a clickable 
link. A user "click" over user input field 707 may be converted 
to a "click" onto user input field 723—using the process 
described above which may then be passed to user input 
controls. In this example, the user input controls may then 
activate the link and launch a browser window and load an 
information page corresponding to the clickable link, just as 
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if the user had clicked on the clickable link of virtually-
rendered non-displayed image 721. 

[0058] In embodiments, keyboard input may also require 
conversion. The information associated with a key being 
pressed on the keyboard is traditionally routed to and directly 
used by software running on the computer. In computing 
systems employing graphical user interfaces, including 
browsers configured to render markup languages such as 
HTML, multiple applications may be concurrently running 
and the computing system may have to select which applica-
tion should receive the appropriate keyboard input. The 
selected application may be said to be currently receiving 
"Keyboard Focus". Keyboard focus within images formatted 
in markup language may be controlled with a variety of 
techniques, including a mouse click on a text-entry field to 
select that field to receive keyboard focus. Since embodi-
ments may employ HTMI, or other markup language which 
are designed for on-screen display, these embodiments may 
rely on the use of keyboard lbcus, and may include user input 
fields which expect keyboard information and which may 
require the proper application of keyboard focus. 

[0059] Keyboard focus may be provided by an operating 
system (such as, for example, any of the various Windows 
operating systems) of a computing system which may be 
configured to provide keyboard focus only to on-screen ele-
ments. However, user input fields of a virtually-rendered non-
displayed image such as virtually-rendered non-displayed 
image 721 of FIG. 7—may not be displayed on screen. As 
such, an alternate provision of keyboard focus and/or input 
may be required in embodiments. In embodiments, an envi-
ronmental keyboard focus module may be embedded into the 
received message formatted in markup language for display 
in a 2D window to maintain a keyboard focus that may be 
separate from the keyboard focus maintained by the operating 
system. Such environmental keyboard focus module may be, 
in embodiments JavaScript or other. In embodiments, this 
additional software code may be configured to track 
on-screen pointer and keyboard input information directed to 
textured/rendered image(s) displayed on a display screen 
such as for example on-screen image 705 of FIG. 7—and 
keep track of which user input field—such as for example 
user input field 723 of FIG. 7—should receive keyboard 
focus. The embedded environmental keyboard focus module 
may then route the tracked focus information to a message 
keyboard focus module—such as an operating system key-
board focus module or other—configured to accept and pro-
cess keyboard input for messages formatted in markup lan-
guage for display on 2D window. Thus, the keyboard input 
may be processed by the message keyboard focus module, in 
embodiments, as if the user had interacted directly with the 
user input field 723 of FIG. 7 or other user input field of a 
virtually-rendered non-displayed image. In embodiments, 
tracking on-screen pointer information to determine key-
board focus may be accomplished using the method illus-
trated in FIG. 9 or other method. 

[0060] Because embodiments of the present invention may 
use existing web-page infrastructure to display messages 
such as web-based advertisements, the metrics and tracking 
processes that exist in the current web-page advertising infra-
structure may also be used. This may make it convenient for 
advertisement sales and accounting, since it may be non-
disruptive to current web-page advertising infrastructure. As 
a result people already familiar with web-page advertising 
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may understand how to apply their existing economic models 
and technology to the new use. 
[0061] There may he existent inaccuracies in the current 
metrics and tracking model used for tracking the display of 
messages in a browser, such as web-page advertising. An 
example may be an advertisement sent to a user as apart of the 
web-page, but that the user doesn't see for various reasons 
including, for example, that the advertisement is not in a part 
of the web-page immediately visible to the user and the user 
never scrolls to view it. In this case, the server that supplied 
the advertisement may note that the ad was sent (an 'impres-
sion') but there is no good way to know that it has actually 
been viewed, or that it was viewable. 
[0062] Similar inaccuracies may arise when placing web-
page messages, such as advertisements, into audio-visual 
applications such as computer-implemented games. As an 
example only, a virtually-rendered advertisement message 
may be textured onto a surface of a 3D building (e.g. a 3D 
object) within the game's display environment. During the 
game, the player's viewing angle may never intersect that 
surface of the building. As a result, the game may never 
generate display frames for display on a viewing device 
including the textured advertisement. In such embodiments 
utilizing traditional web-page advertisement tracking mod-
els, the retrieval of the advertisement message and/or the 
message graphics may count as an "impression" even though 
the advertisement message was never visible to the user, 
making the "impression" less valuable as a metric. 
[0063] To provide greater accuracy in advertising metrics, 
may supplement the existing server-based web-page adver-
tisement metrics and tracking with detailed accurate client 
viewability information. More information regarding 
detailed client viewing information may be found in U.S. 
application Ser. No. 11/317,875 filed Nov. 22, 2005 and 
entitled "Object Placement Within Computer Generated Mul-
tidimensional Environments", the entire contents of which 
are hereby incorporated by reference. Such client viewing 
information may be collected and sent back to tracking data-
bases with a great amount of detail. To keep the reporting data 
sizes relatively small and manageable, it may be advanta-
geous to create a summarized quality histogram, and return 
the histogram instead. 
[0064] A number of specific metrics may he tracked for 
each textured/rendered message. Metrics may include, for 
example, information about the size of the message, a relative 
3D alignment of the message to the viewing screen, the per-
centage and/or portion of the message that is visible, a time 
the message was visible, whether or not the message was 
visible to the user, and others. Each specific metric may be 
given a value rating. As an example only, values between 0 
and 1 may be used where 0 may be considered, for example, 
the worst possible quality and 1 may be considered, for 
example, the best possible quality. There may be individual 
adjustable parameters to determine how each viewing metric 
may be scaled into this range or another range. In embodi-
ments, each display frame created by the display application 
may be analyzed and the individual value ratings for each 
metric textured/rendered message may be combined into a 
single quality value corresponding to each metric. In embodi-
ments, the resulting quality value may be used, for example, 
to contribute to the appropriate column in a histogram of 
quality values. 

[0065] In embodiments, there may be any number of col-
umns in the histogram such as, for example, five. In embodi-
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ments, five columns may provide a good range of values 
without generating a large amount of data. In embodiments, 
there may be a different and separate histogram for each 
rendered/textured message so that quality values may be 
maintained separately for each message. 
[0066] In embodiments, each column of the histogram may 
also include or incorporate the total amount of time that the 
measured message quality value rating was measured. In 
embodiments, each display frame's contribution to a histo-
gram's quality value may be the addition of time that a par-
ticular quality value was measured. 
[0067] The collected value ratings and/or histograms may 
be transmitted back to a tracking collection server either 
during or after execution of the display application. In 
embodiments where the display application is a computer-
implemented game, during game play, after game play fin-
ishes, or when the user closes the game executable. The 
transmission may include, for example, identification infor-
mation for the game that was being played, a total count of all 
the messages referenced by the display application, as well as 
inlbrmation for each message and message placement refer-
enced by the display application. The per-message informa-
tion may include the histogram and a locator reference such 
as a URL or other locator—used to access the message. This 
locator reference may be utilized by existing message-track-
ing infrastructure to uniquely identify a specific message. In 
embodiments, this locator reference may allow the metrics 
information to be associated with the message and to supple-
ment the impression count statistics accumulated by the mes-
sage server for that message. 
[0068] The collected metrics information may be transmit-
ted directly, or it may be cached locally on the client device. 
In embodiments, a shared cache accessible by multiple dis-
play applications such as, for example, multiple games—
may be used. If, for some reason, the display application is 
unable to transmit the information back to the tracking col-
lection server, other display application(s) that may also be 
included on the client device may transmit the cached data . In 
embodiments, ifa display application is unable to transmit the 
information, it may be configured to transmit the cached 
information the next time it executes. Using a cached 
approach may allow a high eventual success rate for returning 
the collected metrics information without requiring an addi-
tional executable or process to transmit the data. Not utilizing 
an additional executable or process to transmit the cached 
data may alleviate security concerns. 

[0069] FIG. 8 illustrates an example computer system suit-
able for use to practice aspects of various embodiments. As 
shown, computing system/device 800 includes one or more 
processors 802 and system memory 804. Additionally, com-
puting system/device 800 includes mass storage devices 806 
(such as diskette, hard drive, CDROM and so forth), input/ 
output devices 808 (such as keyboard, pointing device, cursor 
control and so forth) and communication interfaces 810 (such 
as network interface cards, modems and so forth). The ele-
ments are coupled to each other via system bus 8112, which 
represents one or more buses. In the case of multiple buses, 
they are bridged by one or more bus bridges (not shown). 

[0070] Each of these elements performs its conventional 
functions known in the art. In particular, system memory 804 
and mass storage 806 may be employed to store a working 
copy and a permanent copy of the programming instructions 
implementing one or more aspects of the above described 
teachings to practice selected embodiments of the present 
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invention. The programming instructions may also imple-
ment other related functions. For example, in the case of 
computing system/device 800 being used as a client device 
102 of FIG. 1, the programming instructions may also imple-
ment telephony, PIM applications and so forth. When com-
puting system/device 800 is being used as a server, the pro-
gramming instructions may also implement accounting and 
other ad services related functions. The programming instruc-
tions may be implemented in assembler instructions sup-
ported by processor(s) 802 or high level languages, such as C 
or Java, that can be compiled into such instructions, or 
instructions for a virtual machine (VM) operating on the 
processor(s), memory, and software systems of the comput-
ing system/device. 
[0071] The permanent copy of the programming instruc-
tions may be placed into permanent storage 806 in the factory, 
or in the field, through e.g. a distribution medium (not shown) 
or through communication interface 810 (from a distribution 
server (not shown)). The constitution of these elements 802-
812 are known, and accordingly will not be further described. 
[0072] Embodiments may include personal data assistants 
(PDA), hand-held gaming devices, gaming consoles, portable 
music players, cellular telephones, computer systems, etc. 
[0073] The display of advertising in a computer-imple-
mented game may be useful for generating revenue via the 
sale of the advertisements, but this may not he ideal for a game 
player. If the game meets certain criteria, it may be advanta-
geous to avoid showing advertising. These criteria often 
depend on, for example, the current state of the game license 
to the end user. If the game is being played without cost to the 
player, for example, then showing advertisements or other 
messages may be more appropriate than if the game has been 
purchased (i.e. the game is fully-licensed) by the end user. 
The management of the current state of the game license and 
the associated end user rights may be referred to as DRM 
(Digital Rights Management). The DRM for a game may be 
more complex than a simple `paid for' or `not paid for'. DRM 
may involve, for example, games available for play via sub-
scription, games paid for via the use of tokens or coupons, 
games paid for by a third party sponsor, and games that may 
be free for a limited time, or for a limited number of plays, but 
may need to be purchased (using any number of possible 
techniques) to continue play. 
[0074] In embodiments of the present invention, in-game 
advertising may be used in conjunction with various DRM 
systems to provide control over what advertising may be 
shown in the various possible states of licensing. 
[0075] Ad-blocking software is growing in popularity. Ad-
blocking software intercepts the various web-page requests 
made by a computer and fails those requests if they are 
directed towards any of a predefined set of servers that are 
identified as serving web-based advertisements. 
[0076] Since embodiments of the present invention may 
use existing advertisement serving infrastructure and existing 
advertisement servers, it may be subject to having advertise-
ments blocked by ad-blocking software. Because games that 
have in-game advertising may have ad placements through-
out a 3D environment, there may be blank spots in the envi-
ronment if those ads are blocked, which may have a negative 
effect on the look and feel of the game. 
[0077] Embodiments may use two or more ways to avoid 
allowing ad blockers to have a negative impact to the game. 
The first way may be to detect when an advertisement is 
blocked by checking to see if the image of the advertisement 

8 
Sep. 11, 2008 

is blank. If the advertisement is blank, the fallback offline ad 
(as described previously) may be used instead. The second 
way may be to cache advertisements in the message server 
(e.g. message server 181 of FIG. 1), and modify the received 
markup documents to include locator references (e.g. URLs) 
pointing to the message server in the place of a locator refer-
ence to the graphics server (e.g. graphics server 161 of FIG. 1) 
or a separate server. Then, the game may retrieve the cached 
advertisements and/or graphics from the message server 
rather than the graphics server. This may also provide a tech-
nique to serve advertisements if there is a network or server 
error, or if the client computer is for some reason without 
network access. 
[0078] In embodiments, the message server may be in the 
same network domain as servers that may be required for 
communications to purchase or license the game such as, for 
example, the digital rights management (DRM) infrastruc-
ture. In such embodiments, it may not be productive for an 
end user to block the message server as a source of online 
advertisements. In embodiments, a fully purchased version of 
the game may not require the access to these servers. In 
embodiments, a fully purchased game may or may not display 
messages or advertisements. 
[0079] Although certain embodiments have been illus-
trated and described herein for purposes of description of the 
preferred embodiment, it will be appreciated by those of 
ordinary skill in the art that a wide variety of alternate and/or 
equivalent embodiments or implementations calculated to 
achieve the same purposes may be substituted for the embodi-
ments shown and described without departing from the scope 
of the present invention. Those with skill in the art will readily 
appreciate that embodiments in accordance with the present 
invention may be implemented in a very wide variety of ways. 
This application is intended to cover any adaptations or varia-
tions of the embodiments discussed herein. Therefore, it is 
manifestly intended that embodiments in accordance with the 
present invention be limited only by the claims and the 
equivalents thereof. 

What is claimed is: 
1. A method comprising: 
receiving or retrieving, by a first rendering module, markup 

data associated with a message formatted for two-di-
mensional (2D) rendering; 

virtually rendering, by the first rendering module, the mes-
sage in a non-displayed image in accordance with the 
markup data; and 

rendering, by a second rendering module, a three-dimen-
sional (3D) object in a 2D display environment includ-
ing texturing the non-displayed image on a surface of the 
3D object to render the message. 

2. The method of claim 1 wherein the first rendering mod-
ule is configured to cooperate with a destination module and 
the method further comprises emulating, by the second ren-
dering module, the destination module and capturing, by the 
second rendering module, the non-displayed image upon said 
virtually rendering. 

3. The method of claim 2 wherein the destination module is 
a print module. 

4. The method of claim 1 wherein the markup data is in one 
of HTML format, XML format, or XHTML format. 

5. The method of claim 4 wherein the markup data refer-
ences an image file and the virtually rendering comprises 
retrieving the referenced image file. 
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6. The method of claim 1 wherein the texturing comprises 
adding transparency to the rendered page. 

7. The method of claim 6 wherein the adding transparency 
includes converting one or more reserved color pixels of the 
non-displayed image to one or more transparent pixels. 

8. The method of claim 1 wherein the texturing comprises 
adding translucency to the rendered message. 

9. The method of claim 8 wherein the adding translucency 
comprises: 

comparing each of a first plurality of pixels of a first portion 
of the non-displayed image to each of a second plurality 
of pixels of a second portion of the non-displayed image, 
the first and second portions each comprising a graphical 
image, the first portion rendered on a first background 
color and the second portion rendered on a second back-
ground color, said comparing comprising ascertaining 
an amount of the first background color in each pixel of 
the first plurality of pixels and an amount of the second 
background color in each pixel of the second plurality of 
pixels; and 

determining alpha values for each pixel of the rendered 
message based on said comparing. 

10. The method of claim 8 wherein the adding translucency 
comprises using a plurality of gray-scale pixels of a gray-
scale alpha-map portion of the non-displayed image to deter-
mine a plurality of alpha values to apply to a corresponding 
plurality of opaque pixels of an opaque portion of the non-
displayed image. 

11. The method of claim 1 wherein the 2D environment is 
part of a computer-implemented game. 

12. The method of claim 1 wherein the rendered message is 
an advertisement. 

13. The method of claim 1 wherein the rendered message 
includes one of animation or video. 

14. A method comprising: 
receiving user input from a user input device; and 
determining, by an input module, whether the received 

input corresponds to a user input field of a rendered 
message textured on a surface of a three-dimensional 
(3D) object of a two-dimensional (2D) display environ-
ment. 

15. The method of claim 14 wherein the user input device 
is a pointing device, the received user input comprises posi-
tioning information of the pointing device, and wherein the 
determining comprises converting the positioning informa-
tion to a coordinate system of the 2D display environment. 

16. The method of claim 15 wherein the determining com-
prises constructing a line from a virtual camera point used to 
generate the 2D display environment to a pixel identified by 
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the positioning information and computing whether the con-
structed line intersects a plane of the user input field. 

17. The method of claim 15 further comprising passing the 
converted positioning information to a control module asso-
ciated with the rendered message. 

18. The method of claim 14 further comprising determin-
ing by the input module, upon an affirmative determination 
that the received user input corresponds to the user input field, 
whether to cause the user input field to receive a keyboard 
focus. 

19. The method of claim 18 wherein the input module 
comprises an environmental keyboard focus module and the 
determining comprises tracking, by the environmental key-
board focus module, keyboard focus information of the 2D 
display environment, and the method further comprises rout-
ing, by the environmental keyboard focus module, the tracked 
keyboard focus information of the 2D display environment to 
a message keyboard focus module configured to provide key-
board focus to the rendered message. 

20. The method of claim 18 wherein the user input device 
is a keyboard and the user input is a keystroke. 

21. The method of claim 18 wherein the user input device 
is a pointing device and the received user input is positioning 
information of the pointer device, and wherein the determin-
ing comprises converting the positioning information to a 
coordinate system of the 2D display environment. 

22. A method comprising: 

tracking, by a tracking module, one or more metrics cor-
responding to a position of a rendered message textured 
on an three-dimensional (3D) object of a two-dimen-
sional (2D) display environment; and 

determining, by the tracking module, one or more quality 
values corresponding to a viewability of the rendered 
message. 

23. The method of claim 22 wherein the one or metrics 
correspond to at least one of: 

a percentage of the rendered message displayed on a 
screen, a relative three-dimensional alignment of the 
rendered message, and an amount of time the rendered 
message is displayed. 

24. The method of claim 22 further comprising transmit-
ting, to a collection server, the one or more quality values. 

25. The method of claim 22 wherein the determining com-
prises generating a histogram of the one or more quality 
values. 
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