US 20060155615A1
a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2006/0155615 A1

Loo et al. (43) Pub. Date: Jul. 13, 2006
(54) OBJECT PLACEMENT WITHIN COMPUTER Related U.S. Application Data
GENERATED MULTIDIMENSIONAL
ENVIRONMENTS (60) Provisional application No. 60/642,322, filed on Jan.
7, 2005.
(75) Inventors: Siang L. Loo, Lynnwood, WA (US);
Andrew V. Yoder, Seattle, WA (US) Publication Classification
Correspondence Address: (51) Imt. Cl
SCHWABE, WILLIAMSON & WYATT, P.C. GO7F  7/00 (2006.01)
PACWEST CENTER, SUITE 1900 G07G  1/14 (2006.01)
1211 SW FIFTH AVENUE GO6T 15/00 (2006.01)
PORTLAND, OR 97204 (US) (52) US.CL i 705/27, 705/14; 345/419
(73) Assignee: WildTangent, Inc. (57) ABSTRACT
(21) Appl. No.: 11/317,875 A system, apparatus and method for measuring efficacy of an
object placed in a virtual multi-dimensional environment are
(22) Filed: Dec. 22, 2005 described herein.
Computing Device Client Computing
100 Device
120
) Storage Medium Display
Micro-controller or 106 Rendering
processor 108 Display
102 Factor || Programming 130 128
Histories || Instructions 110
116 118 Interface
12 | i—)
Placement Efficacy VO Interface
Dstermination Data Collection TX/RX 112
104 110 114 —

Communication
Network

1 Duration Media LLC Ex-1030
1 Duration Media Ex-1059



0€01-X3 D711 elpe uoneinq

Computing Device

100
. Storage Medium Display
Micro-controlier or 106 Rendering
processor _ 108
102 Factor ||Programming
Histories |{ Instructions o)
116 118 Interface
112
Placement Efficacy —
Determination Data Collection TX/RX
104 110 114

Communication
Network

Fig. 1

;-U

&

g

Client Computing =
Device .3:
120 =
(<]

2

=

X =
Display -
128 g
£

=4

=2

=

/O Interface o
112 =
k.

»

N

=

(=4

(=)

wn

=2

o

e

k.

=

)

.

[ 3%

IV S195€10/900T SN

Duration Media Ex-1059



0€01-X3 D711 elpe uoneinq

Computing Device

200

Micro-controller or

Non-volatile Memory
206

Fig. 2

Operating Logic
progg;sor DSP p 223 g
- 204 =
214
Displa Input Keys TX/RX
ﬁgy 210 212
. — ’
== ™ ’
- AP
Ad
|| L — 1
I]HI]l]I]I]U\ I

Duration Media Ex-1059

T1J0 TI0RYS 9007 ‘€1 ‘mr uonedqng uonednddy juded

IV S195€10/900T SN



Patent Application Publication Jul. 13,2006 Sheet 3 of 12 US 2006/0155615 Al

300

—

Generate virtual multidimensional
environment
310

Determine efficacy of object placement
within multidimensional environment
320

Place object within multidimensional
environment

330

Collect data
340

Fig. 3

4 Duration Media LLC Ex-1030
4 Duration Media Ex-1059



Patent Application Publication Jul. 13,2006 Sheet 4 of 12 US 2006/0155615 Al

400

Render virtual multidimensional
Environment

410

Display portion of virtual multidimensional
Environment for time interval

420

Sample and compute each contributing
factor

430

Accumulate individual factor history
440

Generate Metric
450

Fig. 4

5 Duration Media LLC Ex-1030
5 Duration Media Ex-1059



Patent Application Publication Jul. 13,2006 Sheet S of 12 US 2006/0155615 Al

Generating Interactive 3D
Environment Ad Metrics

Ad 500

Player
3D Game

Sample and compute each
individual metric factors:

520 l \/—\dditional Metric Factors

Metric Factor #1: Metric Factor #2: {  MeticFactor#N: | i
Distance from Ad Orientation refative to Ad : Visibility of Ad
522 524 526

z * e, S}
Accumulate factor

histories:
v 530 v ¢
232 534 536

eerenF RGHOF-

540 M
— The final Ad Metric.

Produced from the summation of all factors over
the accumulated time interva! (0..T)

T
M = [ [V L00- £

Where £ (1) is the value of factor #n at time t.

Fig. 5

6 Duration Media LLC Ex-1030
6 Duration Media Ex-1059



Patent Application Publication Jul. 13,2006 Sheet 6 of 12 US 2006/0155615 Al

Player Posltion

—a— Ad Billbord
—— Player Position

Fig. 6

7 Duration Media LLC Ex-1030
7 Duration Media Ex-1059



Patent Application Publication Jul. 13,2006 Sheet 7 of 12 US 2006/0155615 Al

Is Visible 700

1.2

bt
o -

Yes=1,No=0
o
2]

Time

Fig. 7

8 Duration Media LLC Ex-1030
8 Duration Media Ex-1059



Patent Application Publication Jul. 13,2006 Sheet 8 of 12 US 2006/0155615 Al

Distance from Ad Factor

o
(=]
o

—

Closeness to Ad (0 = farthest away)

Fig. 8

9 Duration Media LLC Ex-1030
9 Duration Media Ex-1059



Patent Application Publication Jul. 13,2006 Sheet 9 of 12 US 2006/0155615 Al

Primary Face/Orientation

10

Fig. 9

10 Duration Media LLC Ex-1030
10 Duration Media Ex-1059



Patent Application Publication Jul. 13,2006 Sheet 10 of 12 US 2006/0155615 Al

1000
Object
1010 ]| Primary Face
\ g '

' 1020

] :

- :

7030 I
User viewnoint
1040
Calculated
deflection from
primary face
Fig. 10
11 Duration Media LLC Ex-1030

11 Duration Media Ex-1059



Patent Application Publication Jul. 13,2006 Sheet 11 of 12 US 2006/0155615 Al

Primary Face Alignment vs. Time 1100

ALignment {5 = max alignment)

Time

Fig. 11

12 Duration Media LLC Ex-1030
12 Duration Media Ex-1059



2D Screen

Patent Application Publication Jul. 13,2006 Sheet 12 of 12

2D Screen

US 2006/0155615 A1

2D Screen

A PRIMARY FACE
WHICH IS NEAR THE
EDGE OF THE SCREEN
AND SMALL IN 2D

AREA

1229
A PRIMARY FACE A PRIMARY FACE
WHICH IS NEAR THE WHICH IS NEAR THE
EDGE OF THE SCREEN CENTER OF THE
BUT LARGE IN 2D SCREEN AND LARGE
AREA IN 2D AREA

Fig. 12

13
13

Duration Media LLC Ex-1030
Duration Media Ex-1059



US 2006/0155615 Al

OBJECT PLACEMENT WITHIN COMPUTER
GENERATED MULTIDIMENSIONAL
ENVIRONMENTS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Application Ser. No. 60/642,322 filed Jan. 7, 2005,
which specification is hereby incorporated by reference.

FIELD OF THE INVENTION

[0002] Embodiments of the present invention relate to the
fields data processing and commercial communication
within virtual multidimensional environments. More spe-
cifically, embodiments of the present invention relate to
methods and apparatus for optimizing placement of objects
in a computer generated multidimensional environment and/
or the monitoring and collecting of data regarding relative
efficacy of each object placed within the virtual multidimen-
sional environment; and their applications to commercial
communication.

BACKGROUND

[0003] Various applications may benefit from optimal
placement of objects in multi-dimensional virtual environ-
ments. For example, commercial communication, such as
advertising, is only useful when desired objects bearing the
advertisements and/or subject matter are properly transmit-
ted and understood by a target audience. Unfortunately,
commercial communications are not equally effective in
conveying their messages to the target audience. Accord-
ingly, the objects bearing the advertisements and/or subject
matter of commercial communication using one methodol-
ogy are not always delivered as successfully as another
methodology might be for the same commercial communi-
cation.

[0004] One common metric for measuring relative adver-
tising effectiveness, known in the art for both physical and
electronic advertising, is based on the amount of time an
object and/or advertisement is displayed or exposed for
“viewing” by a user. This is common for commercial
communication in the physical world as well as commercial
communication in virtual computer generated worlds, such
as virtual multidimensional environments. For example, in
the physical world, a common metric for measuring the
effectiveness of road side billboards is the number of cars
which drive past the location each day. This approach
assumes that each car that is counted will be driving in the
same direction and at the same relative speed so they are
exposed to the billboard for approximately the same amount
of time. More specifically, the standard “time visible”
approach is a heuristic algorithm used to estimate the impact
the object has had on the person. Thus, the underlying
assumption of “time visible” approaches being that if the
object is available for “viewing” to a person, then the person
is assumed to have “seen it” and the object will have had an
impact. Similar “time visible” metrics have been devised for
advertising in interactive multidimensional environments
for participating users.

[0005] Metrics based solely on “display time” or “time
visible” are limited and do not fully utilize supplemental
information to more effectively assess the efficacy of a
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commercial communication. For example, these conven-
tional simple “time visible” metrics do not take into con-
siderations whether the commercial communication may
have been obstructed or obscured, the time exposure may
have been too short, the graphical attributes of the commu-
nication may be incompatible with the context (e.g., a
communication with many white colored graphics or text
being exposed on a snowing day), and so forth. In fact, the
“time visible” heuristic approach will produce metrics that
are overly optimistic in many circumstances. As such, the
underlying “time visible” implementations perform poorly
in identifying the relative value and impact of an object
“visible” at a certain location on a participating user.

[0006] More specifically, the underlying assumption of
“time visible” approaches may be flawed in the multidimen-
sional computer generated environment, because even when
an object is in view of a participating user or person, the user
may not “see it”, thereby eliminating any potential impact of
the object.

BRIEF DECRIPTION OF THE DRAWINGS

[0007] The present invention will be described by way of
exemplary embodiment, but not limitations, illustrated in the
accompanying drawings in which like references denote
similar elements, and in which:

[0008] FIG. 1 illustrates a computing environment suit-
able for practicing various embodiments of the present
invention;

[0009] FIG. 2 illustrates a computing device suitable for
practicing various embodiments of the present invention;

[0010] FIG. 3 illustrates a flowchart view of a portion of
the operations of a computing device as presented in FIG.
1 and FIG. 2 in further detail, in accordance with various
embodiments;

[0011] FIG. 4 illustrates a flowchart view of a portion of
the operations of a computing device as presented in FIG.
1 and FIG. 2 in further detail, in accordance with various
embodiments;

[0012] FIG. 5 illustrates a block diagram overview of the
present invention, in accordance with one embodiment; and

[0013] FIGS. 6-12 illustrate various factors employed in
the determination of a metric M as presented in FIG. 5 for
the determination of placement of an ad/object, in accor-
dance with various embodiments.

DETAILED DESCRIPTION

[0014] In the following detailed description, reference is
made to the accompanying drawings which form a part
hereof wherein like numerals designate like parts through-
out, and in which are shown, by way of illustration, specific
embodiments in which the invention may be practiced. It is
to be understood that other embodiments may be utilized
and structural or logical changes may be made without
departing from the scope of the present invention. Therefore,
the following detailed description is not to be taken in a
limiting sense, and the scope of the present invention is
defined by the appended claims and their equivalents.

[0015] Reference in the specification to “one embodi-
ment” or “an embodiment” means that a particular feature,

Duration Media LLC Ex-1030
Duration Media Ex-1059



US 2006/0155615 Al

structure, or characteristic described in connection with the
embodiment is included in at least one embodiment of the
invention. The appearances of the phrase “in one embodi-
ment” in various places in the specification do not neces-
sarily all refer to the same embodiment, but it may. The
phrase “A/B” means “A or B”. The phrase “A and/or B”
means “(A), (B), or (A and B)”. The phrase “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)”. The phrase “(A) B” means “(A B)
or (B)”, that is “A” is optional.

[0016] Inview ofthe difficulties previously discussed with
currently available metrics for digital commercial commu-
nication that are based solely on “display time” or “time
visible” and the limitations of other available solutions, at
least one embodiment of the present invention has been
developed to satisfy the need for assessing and comparing
multiple properties or factors contributing to the impact
and/or value of an object within the virtual environment.
Accordingly, a computing device is provided in at least one
embodiment of the invention that is configured to measure
the efficacy of an object placed in a virtual multidimensional
environment, including collecting data on a plurality of
factors contributing to efficacy of a placement of an object
in the virtual multidimensional environment, and computing
an efficacy metric based at least in part on the data collected
for the efficacy contributing factors. Exemplary contributing
factors may include, but are not limited to, scale, frequency,
quantity, attentiveness, involvement, capacity, and engage-
ment.

[0017] A metric, as used herein, refers to a standard of
measurement for assessing and comparing multiple proper-
ties or contributing factors. Contributing factors, as used
herein, may include at least one of scale, frequency, quantity,
attentiveness, involvement, capacity, and engagement. Gen-
erally, the metric is a quantity which indicates the impact
and/or value of an object at a certain location. A metric may
be computed or assigned to each object or each object
location within a multidimensional computer generated
environment.

[0018] In accordance with a further feature of at least one
embodiment, the object is an advertisement. Moreover,
according to an additional feature of at least one embodi-
ment, the object includes one or more media selected from
the group consisting of audio, video, texts and graphics.
Accordingly, a metric may be used with commercial com-
munication, such as advertising, to indicate the impact
and/or value of an advertisement within the virtual environ-
ment.

[0019] A multidimensional environment may include 2D
and 3D computer generated virtual environments or some
combination thereof. The multidimensional environment
may be a game environment, a virtual reproduction of
physical locations, an artificial rendering of an imaginary
location, an educational training environment, a simulated
environment, and/or any combination thereof. Moreover,
various embodiments may use multidimensional environ-
ments that are configured for a single user, multiple users, or
partial combinations thereof where portions are designed for
a single user and other portions are designed for multiple
users to interact. Embodiments may also render the virtual
multidimensional environment on a host machine and/or on
a server based system.
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[0020] A “player” or “user” as used herein may, in addi-
tion to the virtual character rendered in the multidimensional
environment, also refer to a participant, a user, and/or a
person interacting with the multidimensional environment.
Additionally, use of “player” terminology does not neces-
sarily indicate participation in a game or gaming environ-
ment, but it may.

[0021] Referring now to FIG. 1, an architectural view of
a computing device 100 and a client computing device 120
are shown. The computing device 100 and the client com-
puting device 120 may include general and/or special pur-
pose computing devices, such as a desktop computer, a
personal digital assistant (PDA), a mobile phone, a GPS
system, a server, and/or a game console suitably configured
for practicing the present invention in accordance with at
least one embodiment. In one embodiment, high end phones
may provide sufficient graphic functionality to include
games and advertising. Moreover, one embodiment includes
game console platforms configured to allow for online
games and other media content. In one embodiment, a GPS
systems configured to render sophisticated 3D maps, which
may also include location based advertising into those 3D
map renderings.

[0022] As illustrated, for the embodiment, computing
device 100 includes micro-controller/processor 102, place-
ment efficacy determination module 104, storage medium
106, display rendering module 108, data collection module
110, and Input/Output (I/O) controller 112 including a
transmit/receive (TX/RX) module 114. Further, storage
medium 106 includes factor histories 116 and programming
instructions 118 adapted to implement the object placement
method of the present invention, to be described more fully
below. The specific implementation may be accomplished
via any one of a number programming languages, assembly,
C, XML, Java, and so forth.

[0023] In one embodiment, the virtual multidimensional
environment is rendered on a display of a first computing
device, the collecting operation is performed on a second
computing device, and the determining operation is per-
formed on a third computing device. In accordance with
again an additional feature of one embodiment, either the
first and second computing devices are the same computing
device and/or the second and third computing devices are
the same computing device. In still another embodiment, the
rendering, the collection and the determining operations are
all performed on the same computing device. The latter
configuration is illustrated in FIG. 1, where the client
computing device 120 includes a display 128 and an I/O
interface 112 configurable to selectively communicate with
the I/O interface 112 of the computing device 100 to receive
bitmaps of displays from computing device 100. The ren-
dering of the multi-dimensional virtual environment in the
form of display bitmaps is performed by the display ren-
dering module 108 of computing device 100. The collecting
operation is performed by the data collection module 110 on
the computing device 100 and the determining operation is
performed by the placement efficacy determination module
104 on the computing device 100. In one embodiment the
client computing device 120 displays the rendered object in
the display 128, in accordance with data received from the
display rendering module 108 of the computing device 100.

[0024] In accordance with yet an additional feature of one
embodiment, the object in the display 128 includes one or
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more media selected from the group consisting of audio,
video, texts and graphics. For example, a player might hear
the object, view a video clip from the object, read the object,
and/or see the object. In one embodiment, the type of object
provided might be dependent on conditions within the
virtual multidimensional environment relative to the player.
For example, in a dark virtual environment, use of an audio
object or an illuminated object might be more effective. By
comparing the metric for each available object, selection of
the specific most effective object may be made.

[0025] In the illustrated embodiment of FIG. 1, comput-
ing device 100 is functioning as a server/host for the client
computing device 120. However, in alternative embodi-
ments, the computing device 100 and client computing
device 120 may both be either a server or a client. Whether
as a server or client, computing device 100 may be coupled
to clients or server via communication network 130, which
may include wireless and/or wireline based interconnection
over one or more private and/or public networks, including
the famous public network “Internet”.

[0026] In one embodiment, the computing device 100 is
configured to collect data at the data collection module 110
on a plurality of factors contributing to efficacy of a place-
ment of an object in a virtual multidimensional environment
and in a placement efficacy determination module 104 to
compute an efficacy metric based at least in part on the data
collected for each of the relevant efficacy contributing
factors.

[0027] In accordance with a feature of one embodiment,
players associated with a plurality of client computing
devices 120 each interacts with the virtual multidimensional
environment, such that for a placement of an object within
the virtual multidimensional environment, player specific
data on a plurality of contributing factors is collected
individually and the effectiveness metric is computed on a
player by player basis for at least one of the one or more
players.

[0028] Referring now to FIG. 2, showing an architecture
view of a computing device 200, such as a desktop com-
puter, a PDA, a mobile phone, or a game console (in other
words, a general or special purpose computing device),
suitable for practicing the present invention in accordance
with at least one embodiment. Computing device 200 may
be a server or a client. Whether as a server or client,
computing device 200 may be coupled to clients or server
via a wireless or wireline based interconnection, over one or
more private and/or public networks, including the famous
public network “Internet”.

[0029] As illustrated, for the embodiment, computing
device 200 includes elements found in conventional com-
puting device, such as micro-controller/processor 202, digi-
tal signal processor (DSP) 204, non-volatile memory 206,
display 208, input keys 210 (such as 12 key pad, select
button, D-unit), and transmit/receive (TX/RX) 212, coupled
to each other via bus 214, which may be a single bus or an
hierarchy of bridged buses. Further, non-volatile memory
206 includes operating logic 220 adapted to implement one
or more embodiments of the ad/object placement method of
the present invention, to be described more fully below.

[0030] Except for their support of the novel end user
interface, the functions and constitutions of the various
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enumerated elements of FIG. 2 are known in the art and,
accordingly, will not be otherwise further described.

[0031] In alternate embodiments, all or portions of the
operating logic 220 may be implemented in hardware,
firmware, or a combination thereof. Hardware implementa-
tions may be in the form of application specific integrated
circuit (ASIC), reconfigured reconfigurable circuits (such as
Field Programming Field Array (FPGA)), and so forth.

[0032] Turning now to FIGS. 3 and 4, wherein various
methods of operation of the computing devices of FIG. 1
and FIG. 2, in accordance with various embodiments, are
illustrated. The operational method/process 300 in FIG. 3
illustrates object placement based in part on efficacy pro-
jections, while the operational method/process 400 in FIG.
4 illustrates metric generation based on historical factor
analysis.

[0033] Referring now to FIG. 3, wherein a portion of the
operations of a computing device (e.g., 100 and 120 and
200), in accordance with various embodiments, is illus-
trated. Collectively, these operations shall be referred to as
operational method/process 300.

[0034] Upon activation, the computing device may pro-
vide/render/generate a virtual multidimensional environ-
ment in block 310. As previously indicated, the virtual
multidimensional environment may include 2D and/or 3D
computer generated virtual environments for a single player
and/or multiple players. Moreover, in at least one embodi-
ment, the virtual multidimensional environment may be a
game environment, a virtual reproduction of the real world
environment, an imaginary environment, an educational
training environment, a simulated environment, and/or any
combination thereof. In accordance with again another fea-
ture of at least one embodiment, the virtual multidimen-
sional environment includes one or more scenes of a game.

[0035] In block 320, the operational method/process 300
determines the efficacy of various potential object place-
ments. In various embodiments, operational method/process
300 determines placements of an object in a generated
multidimensional environment based in part on a metric M
(e.g., item 540 produced by a summation of all the contrib-
uting factors over the specified time interval in FIG. 5) for
assessing and comparing multiple properties to indicate the
relative value and/or impact of an object being placed at a
certain location within the virtual multidimensional envi-
ronment.

[0036] Upon placing the object in block 330 within the
virtual multidimensional environment based on the efficacy
projection, the process 300 begins collecting data for various
contributing factors in block 340. In accordance with
another feature of one embodiment, at least one of the
contributing factors is a distance factor, where the process
300 collects data on a player’s distance relative to the
placement of the object during a time period the object is
rendered at least in part in the virtual multidimensional
environment. Exemplary distance factors are discussed in
more detail below with reference to FIG. 8.

[0037] Inaccordance with a further feature of one embodi-
ment, at least one of the contributing factors is an orientation
factor, where the process 300 collects data on the object’s
orientation relative to the player during a time period the
object is rendered at least in part in the virtual multidimen-
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sional environment. Exemplary orientation and alignment
factors are discussed in more detail below with reference to
FIGS. 9-11.

[0038] In accordance with an added feature of one
embodiment, at least one of the contributing factors is a
movement factor, where the process 300 collects data asso-
ciated with relative movement of the object and a player
during a time period the object is rendered at least in part in
the virtual multidimensional environment. Exemplary rela-
tive movement factors are discussed in more detail below
with reference to FIG. 6.

[0039] In accordance with an additional feature of one
embodiment, at least one of the contributing factors is an
environmental factor, where the process 300 collects data
associated with one or more environmental attributes rela-
tive to a player during a time period the object is rendered
at least in part in the virtual multidimensional environment.
Environmental effects typically attempt to reduce a user
perception of an object and concern the conditions by which
the player observes the object. In accordance with yet
another feature of one embodiment, the one or more envi-
ronmental attributes comprise one or more selected from the
group consisting of fogging (fog/smog), darkening (twilight,
night), fading (sunrise, sunset), blurring (rain), sparkling/
glaring (sun or reflection from snow), and the like. For
instance the game might employ “fogging” to fade objects
out the farther they are from the player in the virtual
environment. As such, an object might be visible, but highly
“fogged” to prevent the player from truly seeing the object.

[0040] Another example of an environmental effect is
lighting. An object may technically be “visible” (e.g., the 3D
object is projected to 2D locations which reside within the
view screen limits) but current lighting conditions may
prevent recognition of the object. For instance, a room in a
game might contain an object on the wall. The lights may be
off in the room. If the player passes through the room
without turning on the lights the metric really should not be
improved by the user passing through the unlit room,
however under a pure “time visible” metric without the
nuanced understanding of lighting conditions would count
the user’s time in the room as time that the object was
“seen”. However, if the object on the wall was glowing or
flashing, the unlit status of the room would actually amplify
the effect, since the object would now be the source of light
in the room.

[0041] In accordance with yet a further feature of one
embodiment, at least one of the contributing factors is a
graphics factor, where the process 300 collects data associ-
ated with a plurality graphical attributes relative to a player
during a time period the object is rendered at least in part in
the virtual multidimensional environment. Graphical factors
typically attempt to amplify user perception of an object.
Graphics factors, in contrast to environmental factors, are
graphical effects which draw player attention to an object. In
accordance with yet an added feature of one embodiment,
the one or more graphical attributes comprise one or more
selected from the group consisting of glowing, blinking,
flashing, twinkling, dripping, sparkling, blazing, pulsing,
glittering, rotating, and the like.

[0042] In various embodiments, the object metric may be
used to determine pricing for ads to be placed as objects
within the virtual environment by advertisers. The pricing
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may be on a sliding scale such that the metric value
determines price. This allows advertisers to only pay for ads
which are seen in situations where the user can reasonably
be expected to have perceived the ad and its product.

[0043] In other embodiments, the metric is used to aid in
determining the best placement of ads within a multidimen-
sional environment. Invisible “ad” objects could be initially
scattered throughout a multidimensional environment. Then
metrics are collected for all of these objects as players
interact with the multidimensional world. The metrics that
become associated with each hidden object can then be used
to rank each location according to its appropriateness as a
location for real advertising.

[0044] Referring now to FIG. 4, wherein a portion of the
operations of a computing device (e.g., 100 and 120 and
200), in accordance with at least one embodiment is illus-
trated. Collectively, these operations shall be referred to as
operational method/process 400.

[0045] The process 400 renders the virtual multidimen-
sional environment in block 410. In block 420, at least a
portion of the rendered virtual multidimensional environ-
ment is displayed for a designated time interval. Concurrent
with the display operation in block 420, the process 400
samples and computes each contributing factor in block 430
and accumulates individual contributing factor history in
block 440. Upon accumulating sufficient historical data, the
process 400 may generate a metric value in block 450 for the
object based on the contributing factors.

[0046] Inatleast one embodiment, various data factors are
used in the production of metric M by using the following
expression:

T
M =f0 hOLO ... fi(ndt

Where M is the object metric, t is time the time variable
(ranging from O to T) and fi(t) is the value at time t of a
contributing factor to the metric.

[0047] The metric expression above for M multiplies
together many factors and then computes the area under the
resulting curve to generate a realistic metric of player
recognition of an object. The area under the curve can be
produced using any number of numerical integration tech-
niques. For the embodiments where the contributions of the
factors are combined by multiplying the contributions, fac-
tors that have a value of 0 at a specific time will cause the
metric to have a value of 0 at that time. For example, when
the lights are off in a virtual room the other “proximity”
related factors don’t matter to the object so the metric should
be zero.

[0048] In other embodiments, other mathematical opera-
tions beside multiplication may be employed to combine the
contributions of the various factors instead. For example, if
an object consisted of audio, video, texts, and graphics, then
the overall impact/effect of the object could be measured by
the summation of each component metric value (audio,
video, texts, and graphics). In one embodiment, each com-
ponent is iteratively computed. Another example, returns to
our dark room from the example provided above, if one of

Duration Media LLC Ex-1030
Duration Media Ex-1059



US 2006/0155615 Al

the features of the object is a flashing neon sign the affect
would actually be amplified over a well lit room. As such,
the light component might be zero, but the flashing compo-
nent would be non-zero resulting in an overall positive
metric value.

[0049] The method of determining/calculating M, as
expressed above, provides a method for assessing and com-
paring multiple properties or factors contributing to the
overall impact and/or value of an object within a virtual
environment. Reliance on multiple factors can significantly
increase the accuracy of the metric over the traditional “time
visible” metric, which provides only one factor upon which
the metric is based, whereas the described improved metric
M includes a method of combining an arbitrary number of
factors (of which “time visible” can be one).

[0050] In the expression above, M depends critically on
generating a series of factors (f; . . . f)) each of which
accurately gauges an aspect of player interest in/recognition
of the object.

[0051] Each factor may also be produced in identical
fashion for each object or, if necessary, objects may have
data associated with them that weight and aid in the com-
putation of some factors. For instance, some objects with a
text component may use large print and others small print.
Each of these objects could be associated with data that
indicated the maximum distance a player can be from the
object and still read/recognize the text. This associated data
could be used in computing an “average distance” factor in
such a way that all distances outside of the maximum for that
object are ignored.

[0052] In various embodiments, one or more of the factors
discussed below are employed to contribute to the determi-
nation M. Each of these factors serves to correct at least in
part the inaccuracies in the “time visible” metric (as listed
previously). However, it should be noted that embodiments
of the present invention are not limited to employing these
factors. In various embodiments, more or less factors may be
employed.

[0053] An overview of this process is illustrated for one
embodiment in FIG. 5, where process 500 generates an ad
within a 3D game environment to derive a final ad metric
which accurately assesses and compares multiple properties
to indicate the relative value and/or impact of the ad at a
certain location. The process 500 of the present invention, in
accordance with one embodiment, begins by generating and
placing the ad in 510. Once the Ad is placed within the 3D
game environment, the process 500 begins to sample and
compute each of the individual metric factors in 520. More
specifically, in 522 the process 500 determines a player’s
distance from the Ad. This can be accomplished in a variety
of ways including using a positional graph as provided in
FIG. 6. Once the distance has been determined a relative
factor value to optimal conditions may be calculated as
provided in FIG. 8, which indicates how distance will affect
the overall metric.

[0054] Another metric factor collected by the process 500
is the player’s orientation to the Ad in 524. This is may be
accomplished by comparing the primary face of the Ad as
provided in FIG. 9 with the user viewpoint as shown in FIG.
10. The calculated deflection is one portion of the orientation
factor, which may be combined with other portions such as
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horizontal and vertical alignment to generate an alignment
or orientation factor as provided in FIG. 11.

[0055] The process 500 may also consider other additional
metric factors, such as the visibility of the Ad in 526 and as
provided in FIG. 7. Although visibility is shown as either
“Yes” or “No”, various environmental conditions could
make the visibility factor variable, depending on their status.
For example, if it was foggy, the visibility might be 0.8
instead of 1. Alternatively, the environmental and graphic
factors could be considered separately as previously indi-
cated in FIG. 3. Once the factor values have been deter-
mined in 520, the process 500 accumulates the factor
histories in 530. For example, in FIG. 1, the computing
device 100 via the storage medium 106 maintains a record
of the factor histories 116 separately. In one embodiment,
each factor value may be graphically represented (532, 534,
536) over time.

[0056] Once the process 500 has sampled the environment
for the requisite time interval, the final ad metric is produced
in 540 from the summation of all the factors over the
accumulated time interval.

[0057] FIGS. 6-12 illustrate some of the factors employed
in various embodiments. Specifically, FIG. 6 illustrates an
example series of positions of a player/observer in the
computer generated multidimensional environment.

[0058] Visibility Factor.

[0059] The “time visible” metric can be reformulated to be
a factor of M by generating a sampling of points over time
that are either 0 or 1. Zero indicates that the object is not
visible at the sampled time t and 1 indicates that it is visible.
A graph of the “is visible” factor (using the player position
data from FIG. 6) is illustrated in FIG. 7:

[0060] Relative Distance Factor

[0061] In various embodiments, the relative distance from
object factor increases in value the closer a player is to the
object. For the embodiments, a threshold distance is defined,
beyond which the object is considered to be unrecognizable.
Using the Player Position data from FIG. 6 and setting the
max distance to be 6 units the distance factor would appear
as illustrated in FIG. 8.

[0062] Object Alignment Factors

[0063] This factor measures and accounts for the player’s
viewing angle with respect to the object. In various embodi-
ments, the factor increases in value the closer the player is
aligned with the normal of the object’s primary face. Each
object is associated with data that designates which face is
its primary face. Objects which are non-cubic can define a
bounding-box and designate one of the bounding box’s faces
as the primary face. For example, a soda can may designate
a primary face as illustrated by FIG. 9.

[0064] Once the primary face of an object is known the
player’s alignment with that face can be calculated, as
illustrated in FIG. 10.

[0065] Using the player position information previously
listed, which assumes that the player faces towards the next
positional location, a graph of the resulting primary face
alignment would appear as illustrated in FIG. 11. In one
embodiment, orientation is not necessarily tightly bound to
positional information. For example, in at least one embodi-
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ment, a player could be moving backwards or sideways
thereby significantly changing the related primary face
alignment graph. Alternatively, the player might even be
moving in one direction while looking in a different direc-
tion.

[0066] Data for the graph 1100 in FIG. 11 was produced
by allowing alignment values to range from O (anti-align-
ment with primary face) to 5 (parallel alignment with the
normal of the primary face). This scaling is an arbitrary
choice and its value can be adjusted to control how much the
Object Alignment Factor contributes to the overall value of

[0067] Vertical Object Orientation Factor

[0068] This factor is an adjunct to the Object Alignment
factor, typically employed in situations, such as games
where full 3D motion is possible. In such games it is possible
for the player to be upside down with respect to the object
(flight/space simulators are a good example of games that
allow this kind of motion). In various embodiments, the
vertical object orientation factor has a maximal value when
the “up” vector of the object’s primary face is aligned with
the player’s “up” vector. This factor has a minimal value
when the object’s “up” vector is in the opposite direction of
the player’s up vector.

[0069] Turn Rate Factor

[0070] In various embodiments, a separate factor which
measures only relative turn rate is applied. In one embodi-
ment, the turn rate factor is based on the turn rate of the
object. In another embodiment, one turn rate factor is
determined by turning of the player only. Yet another
embodiment may consider another turn rate factor based on
a measurement of relative turn rates of objects involved in
the analysis (e.g., turn rates of both the player and the object
combined).

[0071] Two exemplary cases where the turn rate factor
may be used include when the object alignment factor is not
used in the calculation of M and/or if extra weight is to be
applied to the Turn Rate factor without simultaneously
increasing the object alignment’s contribution to M.

[0072] Environmental Factors.

[0073] This factor may be represented by several indepen-
dent factors depending on what environmental effects are
simulated by a usage, such as in a game. One example of an
environmental effect is lighting. In various embodiments, a
factor which captures lighting’s effect on player perception
of an object would result in a value of O for times when the
object is entirely unlit. The factor could continuously
increase in value up to an arbitrarily defined maximum at the
point where the object is fully illuminated. This approach
allows the metric (M) to “discount” user perception of an
object the darker the scene.

[0074] Graphical and Audio Effect Factors.

[0075] Similar to environmental effects except that graphi-
cal and audio effects factors typically attempt to amplify user
perception of an object rather than reduce it as environmen-
tal factors are apt to do. One factor may be used for each
graphical or audio effect desired to be captured by M. In
various embodiments, the value of a graphical effect factor
would be 1 when the effect is inactive. A value of 1 allows
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the factor to be multiplied with other factors and cause no
change in M. When the effect is on (some effects may exist
on a continuum) it will have a maximum value that is
determined by the weight the effect is intended to have on M.
So, for instance, assuming a glowing pulsing effect can
attach to objects and that this effect can be turned on at
various brightness levels (i.e., between 0 and 100% bright-
ness). In one embodiment, one may determine that when this
effect is at 100% brightness it triples the likelihood that the
player will “see” the object when compared with the effect
being completely off. In this case, the factor associated with
this effect would range from a value of 1 when the effect is
at 0% to a value of 3 when the effect is set to 100%
brightness.

[0076] 2D Factors.

[0077] Invarious embodiments, several other contributing
factors can be produced using data in 2D (after the scene has
been rendered to the players screen). Three 2D factors are:
object location on the user’s screen (see e.g., 1210, 1220,
and 1230), object size when projected onto the screen (see
e.g., 1210, 1220, and 1230), positional stability of the object
in 2D (FIG. 12).

[0078] With respect to 2D object location, in various
embodiments, this factor is setup to produce higher values
the closer the object is to the center of the screen and results
in lesser values as the object is nearer to the edges of the
screen.

[0079] The 2D object size or the 2D area of the object’s
primary face can also be used as a factor in various embodi-
ments. This factor is similar to distance from the object and
object alignment factors, but can be combined with this
other factors to yield an improved metric. This is because a
large 2D object size can indicate valuable object recognition
even when the object alignment factor is low. The object
may be difficult to read, but when it occupies a large amount
of 2D real estate the object is difficult to ignore.

[0080] The location stability of the object in 2D for
various embodiments, is a factor employed to indicate a high
likelihood of the player reading/understanding the object. At
any given time, other factors may report high values, but if
those high values are transitory they cannot translate into
meaningful object recognition. However, if the object
remains relatively fixed or is slow moving in the 2D domain,
the player is able to read and recognize the object. The
location stability factor is different from most other factors
because it exhibits a cumulative property rather than report-
ing an instantaneous value at a particular sample time. In
various embodiments, the value of the location stability
factor at any point in time is based on the history (over the
last X seconds) of the 2D location of the center of the
object’s primary face. If the history of this point’s 2D
trajectory is relatively stable (does not move wildly across
the screen), then a high value is returned by this factor.
Similarly, if this trajectory is abrupt or exhibits high curva-
ture then the value of the factor is low.

[0081] Although specific embodiments have been illus-
trated and described herein, it will be appreciated by those
of ordinary skill in the art and others, that a wide variety of
alternate and/or equivalent implementations may be substi-
tuted for the specific embodiment shown in the described
without departing from the scope of the present invention.
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This application is intended to cover any adaptations or
variations of the embodiment discussed herein. Therefore, it
is manifested and intended that the invention be limited only
by the claims and the equivalence thereof.

What is claimed is:

1. A quantitative method of measuring efficacy of an
object placed in a virtual multidimensional environment,
comprising:

collecting data on a plurality of factors contributing to
efficacy of a placement of an object in the virtual
multidimensional environment; and

computing an efficacy metric based at least in part on the

data collected for the efficacy contributing factors.

2. The method as recited in claim 1, wherein one or more
players interact with the virtual multidimensional environ-
ment, and wherein the collecting of data on the plurality of
contributing factors and the computing of the effectiveness
metric are performed for a placement of an object on a
player by player basis for at least one of the one or more
players.

3. The method as recited in claim 2, wherein at least one
of the contributing factors is a distance factor, and the
collecting comprises collecting data on a player’s distance
from the placement of the object during a time period the
object is rendered at least in part in the virtual multidimen-
sional environment.

4. The method as recited in claim 2, wherein at least one
of the contributing factors is an orientation factor, and the
collecting comprises collecting data on the object’s orien-
tation to the player during a time period the object is
rendered at least in part in the virtual multidimensional
environment.

5. The method as recited in claim 2, wherein at least one
of the contributing factors is a movement factor, and the
collecting comprises collecting data associated with relative
movement of the object and a player during a time period the
object is rendered at least in part in the virtual multidimen-
sional environment.

6. The method as recited in claim 2, wherein at least one
of'the contributing factors is an environmental factor and the
collecting comprises collecting data associated with one or
more environmental attributes relative to a player during a
time period the object is rendered at least in part in the
virtual multidimensional environment.

7. The method as recited in claim 6, wherein the one or
more environmental attributes comprise one or more
selected from the group consisting of fogging (fog/smog),
darkening (twilight, night), fading (sunrise, sunset), blurring
(rain), and sparkling/glaring (sun or reflection from snow).

8. The method as recited in claim 2, wherein at least one
of the contributing factors is a graphics factor, and the
collecting comprises collecting data associated with a plu-
rality graphical attributes relative to a player during a time
period the object is rendered at least in part in the virtual
multidimensional environment.

9. The method as recited in claim 8, wherein the one or
more graphical attributes comprise one or more selected
from the group consisting of glowing, pulsing, blinking,
flashing, twinkling, dripping, sparkling, burning/flaming/
blazing, and glittering.

10. The method as recited in claim 1, wherein the object
comprises one or more media selected from the group
consisting of audio, video, texts and graphics.
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11. The method of claim 1, wherein the virtual multidi-
mensional environment comprises one or more scenes of a
game.

12. The method of claim 1, wherein the object is an
advertisement.

13. The method of claim 1, wherein the virtual multidi-
mensional environment is rendered on a display of a first
computing device, the collecting is performed on a second
computing device, and the determining is performed on a
third computing device.

14. The method of claim 13, wherein either the first and
second computing devices are the same computing device or
the second and third computing devices are the same com-
puting device.

15. An object placement method for virtual multidimen-
sional environments, comprising:

determining efficacy of placing an object in a plurality of
locations of a virtual multidimensional environment
based at least in part on a plurality of efficacy contrib-
uting factors measured for each of the placements
relative to a player interacting with the virtual multi-
dimensional environment; and

placing the object in one of the locations based at least in
part on the determined efficacy of the placements.
16. The method of claim 15, wherein determining efficacy
of placing an object in a location of the virtual multidimen-
sional environment comprises

collecting data on the efficacy contributing factors for the
placement; and

computing an efficacy metric based at least in part on the
data collected for the efficacy contributing factors.
17. The method of claim 16, wherein the collecting and
computing are repeated for each of the placements.
18. The method of claim 16, wherein the efficacy con-
tributing factors comprise a plurality of selections from the
group consisting of

a distance factor measuring the player’s distance from the
placement during a time period the placed object is
rendered at least in part in the virtual multidimensional
environment,

an orientation factor measuring the placed object’s ori-
entation to the player during a time period the placed
object is rendered at least in part in the virtual multi-
dimensional environment,

a movement factor measuring relative movement of the
placed object and the player during a time period the
placed object is rendered at least in part in the virtual
multidimensional environment,

an environmental factor measuring one or more environ-
mental attributes relative to the player during a time
period the placed object is rendered at least in part in
the virtual multidimensional environment, and

a graphics factor measuring one or more graphics
attributes relative to the player during a time period the
placed object is rendered at least in part in the virtual
multidimensional environment.

19. The method of claim 15, wherein the virtual multidi-

mensional environment comprises one or more scenes of a
game, and the object is an advertisement.
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20. The method of claim 15, wherein the virtual multidi-
mensional environment is rendered on a display of a first
computing device, the collecting is performed on a second
computing device, and the determining is performed on a
third computing device.

21. The method of claim 20, wherein either the first and
second computing devices are the same computing device or
the second and third computing devices are the same com-
puting device.

22. An advertising method for virtual multidimensional
environments, comprising:

determining efficacy of placing an object in a location of
a virtual multidimensional environment based at least
in part on a plurality of efficacy contributing factors
measured for the placement relative to a player inter-
acting with the virtual multidimensional environment;
and

determining a compensation for the placement based on

the determined efficacy of the placement.

23. The method of claim 22, wherein said determining
comprises collecting data on the efficacy contributing factors
for the placement; and computing an efficacy metric based
at least in part on the data collected for the efficacy con-
tributing factors.

24. The method of claim 22, wherein the efficacy con-
tributing factors comprise a plurality of selections from the
group consisting of

a distance factor measuring the player’s distance from the
placement during a time period the placed object is
rendered at least in part in the virtual multidimensional
environment,

an orientation factor measuring the placed object’s ori-
entation to the player during a time period the placed
object is rendered at least in part in the virtual multi-
dimensional environment,

a movement factor measuring relative movement of the
placed object and the player during a time period the
placed object is rendered at least in part in the virtual
multidimensional environment,

an environmental factor measuring one or more environ-
mental attributes relative to the player during a time
period the placed object is rendered at least in part in
the virtual multidimensional environment, and

graphics factor measuring one or more graphics
attributes relative to the player during a time period the
placed object is rendered at least in part in the virtual
multidimensional environment.

25. A computing device comprising:

a data collection module adapted to collect data on a
plurality of factors contributing to efficacy of a place-
ment of an object in a virtual multidimensional envi-
ronment; and

a placement efficacy determination module operatively
coupled to the data collection module, and adapted to
compute an efficacy metric based at least in part on the
data collected for the efficacy contributing factors.

26. The computing device of claim 25, wherein the data

collection module is adapted to collect data for one or more
efficacy contributing factors selected from the group con-
sisting of
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a distance factor measuring the player’s distance from the
placement during a time period the placed object is
rendered at least in part in the virtual multidimensional
environment,

an orientation factor measuring the placed object’s ori-
entation to the player during a time period the placed
object is rendered at least in part in the virtual multi-
dimensional environment,

a movement factor measuring relative movement of the
placed object and the player during a time period the
placed object is rendered at least in part in the virtual
multidimensional environment,

an environmental factor measuring one or more environ-
mental attributes relative to the player during a time
period the placed object is rendered at least in part in
the virtual multidimensional environment, and

graphics factor measuring one or more graphics
attributes relative to the player during a time period the
placed object is rendered at least in part in the virtual
multidimensional environment.

27. The computing device of claim 25, comprising a
storage medium having stored therein first and second
plurality of programming instructions adapted to implement
the data collection module and the placement efficacy deter-
mination module respectively, and a processor coupled to
the storage medium to execute the first and second program-
ming instructions.

28. The computing device of claim 25, wherein the virtual
multidimensional environment is rendered on a selected one
of the computing device and a client device coupled to the
computing device.

29. An electronic device comprising:

a virtual environment creation module adapted to create a
multidimensional virtual environment on the electronic
device; and

a data collection module coupled to the virtual environ-
ment creation module, and adapted to collect data on a
plurality of factors contributing to efficacy of a place-
ment of an object in the virtual multidimensional
environment.

30. The electronic device of claim 29, wherein the data
collection module is adapted to collect data for one or more
efficacy contributing factors selected from the group con-
sisting of

a distance factor measuring the player’s distance from the
placement during a time period the placed object is
rendered at least in part in the virtual multidimensional
environment,

an orientation factor measuring the placed object’s ori-
entation to the player during a time period the placed
object is rendered at least in part in the virtual multi-
dimensional environment,

a movement factor measuring relative movement of the
placed object and the player during a time period the
placed object is rendered at least in part in the virtual
multidimensional environment,

an environmental factor measuring one or more environ-
mental attributes relative to the player during a time
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period the placed object is rendered at least in part in
the virtual multidimensional environment, and

a graphics factor measuring one or more graphics
attributes relative to the player during a time period the
placed object is rendered at least in part in the virtual
multidimensional environment.

31. The computing device of claim 29, wherein the
electronic device is a selected one of a general purpose of
computer, a personal digital assistant (PDA), a mobile
phone, a GPS system, and a game console.

32. The computing device of claim 29, wherein the virtual
multidimensional environment is a computer generated 3D
environment.

33. An article of manufacture comprising:

a storage medium;

first programming instructions implementing a data col-
lection module adapted to collect data on a plurality of
factors contributing to efficacy of a placement of an
object in a virtual multidimensional environment; and
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second programming instructions implementing a place-
ment efficacy determination module adapted to com-
pute an efficacy metric based at least in part on the data
collected for the efficacy contributing factors.

34. An article of manufacture comprising:
a storage medium;

first plurality of programming instructions implementing
avirtual environment creation module adapted to create
a multidimensional virtual environment; and

second plurality of programming instructions implement-
ing a data collection module adapted to collect data on
a plurality of factors contributing to efficacy of a
placement of an object in the virtual multidimensional
environment.
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