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MOBILE APPLICATION FOR AD-HOC
IMAGE DISPLAY

BACKGROUND

[0001] Large crowds regularly occur at sports venues, such
as stadiums or coliseums. It is common at sport events for
spectators to demonstrate team support, participate in crowd
cheers, or otherwise exhibit enthusiastic behavior. In many
cases, event moderators facilitate audience participation,
especially at breaks during the event, by encouraging specta-
tors to participate in some sort of crowd-oriented activity.
Audience members are typically eager to participate, and can
exhibit a cooperative collective crowd behavior that often
occurs at such venues.

[0002] For example, one such crowd behavior commonly
performed is a “wave” where audience members in a section
standup or raise their arms as a group, section by section, so
that a wave sweeps across the spectator stands. This activity
requires synchronization of spectator activity. Generally, the
better the synchronization the activity is with respect to time,
the more impressive is the result.

[0003] The net effect of this group activity cannot be easily
appreciated by any one spectator, or when viewed close up or
looking at only one individual. Typically, the effect is appre-
ciated only when entire sections of the stadium are viewed.
Large-scale display screens are often provided at the venues
allowing the audience to see the net effect. There is a natural
willingness to participate in such activities where the net
effect can only be detected when a large group participates in
a cooperative manner. This is termed herein as cooperative
crowd behavior and the events at which CCB is displayed is
called a cooperative crowd event.

[0004] Most of the spectators engaging in cooperative
crowd behavior are likely to be carrying a smart phone or
mobile computing device of some sort. These devices are
ubiquitous today, and they often incorporate a color display.
Smart phones commonly allow application programs to be
downloaded to provide additional services and functionality.
These MAHI applications are commonly directed to enter-
tainment purposes. Combining this capability with the will-
ingness of users to participate in cooperative crowd behavior
would offer various opportunities heretofore not available.
[0005] It is with respect to these and other considerations
that the disclosure made herein is presented.

SUMMARY

[0006] Concepts and technologies are described herein for
one embodiment involving providing large scale displays at
public venues using mobile computing devices executing a
MAHI application in a coordinate manner.

[0007] In one embodiment, a method for displaying an ad
hoc image at a venue includes generating an ad hoc image
data structure for an image wherein the ad hoc image data
structure comprises a plurality of a set of pixels, wherein each
set of pixels includes one or more plurality of ad hoc image
pixels. The method includes providing a server configured for
downloading a mobile ad hoc imaging application to amobile
device upon request to a user, and downloading the mobile ad
hoc imaging application to the user. The mobile ad hoc imag-
ing application is configured to cause the mobile device to
receive input comprising location information of the user
within the venue, synchronize display of the set of pixels, and
display the set of pixels of ad hoc image pixels in the venue.
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[0008] In another embodiment, a system for providing an
adhoc image displayed in a venue includes a server storing an
ad hoc image data structure, where the ad hoc image data
structure includes a plurality of ad hoc image pixels. The
server further stores a mobile ad hoc image application con-
figured to prompt the user for location information of the user
within the venue, synchronize display of one of a plurality of
ad hoc image pixels on a mobile device with respect to a
timing reference, and display one of the plurality of ad hoc
image pixels in the venue at a first time.

[0009] In another embodiment, a computer readable
medium comprising instructions that when executed cause a
mobile computing device to prompt the user for entry of a seat
location in a venue and retrieve an ad hoc image data structure
comprising an ad hoc image pixel associated with the seat
location. The instructions further cause the mobile computing
device to ascertain a time associated with displaying the ad
hoc image pixel, determine a current time is the time associ-
ated with displaying the ad hoc image pixel; and display the
ad hoc image pixel.

[0010] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended that this Summary
be used to limit the scope of the claimed subject matter.
Furthermore, the claimed subject matter is not limited to
implementations that solve any or all disadvantages noted in
any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is an illustration of a static ad hoc image
provided at a public venue using a plurality of mobile devices;
[0012] FIGS. 2A-21 illustrate an animated ad hoc image
provided at a public venue using a plurality of mobile devices;
[0013] FIG. 3 is a context of a system for providing MAHI
applications to a plurality of mobile devices;

[0014] FIG. 4 is a process flow for using a MAHI applica-
tion by a user for providing an ad hoc image;

[0015] FIGS. 5A and 5B illustrate an ad hoc image and an
associated ad hoc image data structure;

[0016] FIGS. 6A and 6B illustrate a configuration of mobile
devices and a process flow for using a MAHI application for
providing an ad hoc image;

[0017] FIG. 7 illustrates a process flow for using an author-
ing tool to create a MAHI application for generating an ad hoc
image; and

[0018] FIG. 8 illustrates an architecture for a computing
device capable of of implementing the process flows.

DETAILED DESCRIPTION

[0019] The following detailed description is directed to
utilizing a group of mobile devices in a coordinated manner to
generate an ad hoc image. The ad hoc image is the image
formed by the aggregate display from a plurality of mobile
devices when viewed as a collective display. The mobile
devices can be coordinated to provide ad hoc image in a
synchronous matter by referencing a common time, which
can be derived from a signal. In some instances, the group of
mobile devices may be relatively small in number, e.g., six
devices. In other instances, the group may involve thousands
of mobile devices cooperating to display an image.
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[0020] In one embodiment, the devices can be used in a
coordinated manner to display an ad hoc image at a sports
venue. The nature of the ad hoc image can vary, and could
indicate support for a team, provide advertising, or generate
anad hoc image for group entertainment purposes. The ad hoc
image is typically collectively displayed by spectators hold-
ing up their mobile device, such as a smart phone. The devices
are coordinated in some manner to each display a portion of
the overall image. Thus, each mobile device can function to
display a pixel as part of the larger, collective display. In other
embodiments, each mobile device can function to display a
group of pixels as part of the larger, collective display.
[0021] Inthe following detailed description, references are
made to the accompanying drawings that form a part hereof,
and which are shown by way of illustration specific embodi-
ments or examples. Referring now to the drawings, in which
like numerals represent like elements throughout the several
figures, aspects of a system are presented for performing a
coordinated image presentation in crowd.

[0022] To illustrate the context for one embodiment of the
concepts disclosed herein, FIG. 1 is referenced. In FIG. 1, a
sports stadium 110 is represented surrounding a playing field
100. The stadium comprises various sections 115a-115c¢,
each of which can each hold hundreds of spectators. As is well
known, stadiums may routinely seat thousands of spectators.
The number and configuration of the sections can vary. Each
spectator is assigned a seat in a section, which is typically
defined by a row and seat number. For illustrative purposes, a
spectator is presumed to be in location of their assigned seat,
and hence “spectator” and “seat” may be used interchange-
ably in certain contexts.

[0023] In this embodiment, a group of spectators are dis-
playing their mobile phones (e.g., by holding them upwards)
so that collectively a message 105 (“Go Team”) is observed.
The message 105 is composed of individual images on mobile
devices each acting as a pixel. In other embodiments, the
mobile devices may display a set of pixels. FIG. 1 shows a
static message 105, and it should be appreciated that other
types of static image can be displayed. The image could be in
color, or black and white, and various effects can be provided.
[0024] While the overall ad hoc message may notbe readily
discernable to the spectators generating the ad hoc image in
sections 1154 or 1155, it may be discernable to the spectators
seated in the sections on the opposite side, namely in sections
115d and 115e. Further, a television that captures the ad hoc
image of sections 115a and 1155 on a large display screen
could make the message discernable to the spectators in the
stadium. In many venues, a blimp may fly over the stadium to
obtain overhead television images of the stadium as a whole.
In these types of television images, the ad hoc image would
likely be visible at this perspective.

[0025] In FIG. 2, an animation (a.k.a. animated ad hoc
image) can be produced as well. This animation is shown as a
series of time-base representations of the ad hoc image gen-
erated at various locations in the stadium. The animation may
be comprised of both static and animated images. An ani-
mated image can be decomposed into a plurality of static
images that vary at certain times. In FIG. 2A, the stadium has
a stationary image of a goalpost 210 produced by spectators
holding up their synchronized mobile devices which collec-
tively form the static ad hoc image. An image of a football
220q is also produced that moves to an adjacent section as
shown in FIGS. 2B-21. In this manner, the football image
appears to “run-around” the stadium and pass through the

May 2, 2013

goalposts in FIG. 2H. Various other types of abstract images
or light patterns, colors, etc. could be generated.

[0026] In principle, the animation described above created
is similar in concept to so called “light chaser” patterns that
have been used in signs for many years. Light chaser signs
involve selectively turning on and off many individual light
bulbs in synchronization so as to create an animated effect.
Providing animated ad hoc images requires synchronizing the
operation of the mobile devices with respect to their time and
location.

[0027] The operating context for accomplishing ad hoc
imaging is shown in one embodiment in FIG. 3. FIG. 3 illus-
trates a cloud computing environment 360 which can be
accessed by a plurality of user computing devices such as a
smart phone 301, a laptop 302, and tablet computing device
305. Typically, these devices access a communications net-
work, such as the Internet 304, by using various wireless
connections 315, 317 and wired connections 303. Although
the illustration presented herein focuses on users using a
mobile device such as a smart phone 301 or tablet computing
device 305 to a venue, the concepts disclosed herein can be
practiced using a laptop 302 or other stationary type comput-
ing device.

[0028] The wireless connections for the devices can be
based on various readily available technologies, including the
various cellular based technologies (CDMA, GSM, 4G,
EDGE, etc.) originating from cellular infrastructure 370 pro-
vided by a cellular service provider or other wireless tech-
nologies (e.g., WiMax, WiFi, etc.) The wired technologies
can be based on ISDN, cable modems, DSL, and other well
known forms.

[0029] The connectivity afforded by the wired and wireless
communications through the Internet provides the mobile
devices with access to servers 308 in the cloud computing
environment 306. These devices can download the mobile ad
hoc imaging application (“MAHI application”) from the
server 308 as necessary. Although the concepts illustrated
herein refer to a single server 308, there may be various
servers involved. For example, one server 308 accessed by a
device may in turn access another server 313. A plurality of
download servers may be used in another embodiment.
[0030] The server 308 may execute various application pro-
grams 320. These may be executed in a shared or distributed
manner across one or more servers. The application programs
may include a document authoring application 325 for creat-
ing documents, such as word processing programs. The appli-
cation programs may include social media applications 330
for group related messaging and communications. Another
application program present may be an email application 335
may allow for various messaging capabilities, including
instant messaging. A communications application 340 may
allow for video chat or voice communication. A calendar
application 345 may allow for organizing meetings and
events. A contact application 350 may allow for organizing
contactinformation for individuals. A streaming media appli-
cation 355 may provide for streaming digital data, such as
audio or video files. Each of these applications may store data,
which the server 308 maintains in a data store 309, which can
comprise various storage systems.

[0031] Finally,a MAHI application download manager 365
is shown as well. This is the application which manages the
downloading of the ad hoc imaging MAHI application to
users. [t also may store the ad hoc image data in the data store
309. This application can also function as an authoring tool to
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create the MAHI application as well as the ad hoc image data.
Other variations are possible. For example, a separate author-
ing tool can be used to create the ad hoc image data.

[0032] The process for a user participating in displaying an
ad hoc image is shown in FIG. 4. This is illustrated in the
context of a user attending a sports event, but the concepts are
not limited to this application and can be applied to other
events and venues. It should be appreciated that the logical
operations described herein with respect to FIG. 4 and the
other FIGURES are implemented (1) as a sequence of com-
puter implemented acts or program modules running on a
computing system and/or (2) as interconnected machine logic
circuits or circuit modules within the computing system. The
implementation is a matter of choice dependent on the per-
formance and other requirements of the computing system.
Accordingly, the logical operations described herein are
referred to variously as states, operations, structural devices,
acts, or modules. These operations, structural devices, acts,
and modules may be implemented in software, in firmware, in
special purpose digital logic, and any combination thereof. It
should also be appreciated that more or less operations may
be performed than shown in the FIG. 4 and described herein.
These operations may also be performed in a different order
than those described herein.

[0033] InFIG.4,the user downloads the MAHI application
for their smart phone in operation 400. The MAHI application
can be downloaded by the user at the sports venue, but in
many instances the user may download the MAHI application
prior to arriving at the sports venue. This can avoid any
potential network delays if thousands of users are requesting
to download the same MAHI application within a narrow
time window. Downloading may occur via conventional
means as is well known to those skilled in the art.

[0034] The user can be made aware of the MAHI applica-
tion and encourage to download it in various ways. The user
may be informed by a notice printed on a ticket, on a flyer
provided to spectators, or advertising placed by a merchant
sponsoring the event at the sports venue. Other forms such as
billboards, electronic signage, email messages, or other infor-
mation technologies can be used to indicate the web address
(e.g., Uniform Resource Locator) to obtain the MAHI appli-
cation. In some embodiments, the MAHI application can be
obtained from an “application store” or combined with other
marketing information.

[0035] One approach for facilitating users downloading the
MAHI application is to provide a quick response (“QR”) code
that identifies the web site for providing the MAHI applica-
tion. QR codes are commonly used to direct a mobile user to
a web site, and comprises a small black and white matrix bar
code that can be read and interpreted using a smart phone. By
incorporating the QR code with advertising or some other
printed media form such as the ticket or flyer, the user can be
easily directed to the web site for downloading the MAHI
application.

[0036] Once the user downloads the MAHI application,
then in operation 405 the user may be prompted to enter
identification information. This step is optional, and the iden-
tification may comprise the user’s name, email address, etc.
This information can be used in conjunction with promo-
tional opportunities associated with the event sponsor. For
example, the MAHI application may be developed or pro-
vided by a retailer providing an advertising message and thus
sponsoring the MAHI application. The sponsor may provide
the MAHI to the spectator on the condition the user provides

May 2, 2013

contact information to populate a marketing database. Alter-
natively, the sponsor may provide a coupon or other incentive
for the user to enter identification information. In other
embodiments, the ad hoc imaging data for that user may be
emailed to the user separately from the MAHI application.
[0037] Once any required identification information is pro-
vided in operation 405, the MAHI application is ready to
execute. In some embodiments, the MAHI application may
be restricted from being executed until all information
requested in operation 405 is provided. In operation 410 the
MAHI application is executed. This may occur once the user
arrives in the sports venue and is prompted to activate the
MAHI application. In other embodiments, the MAHI appli-
cation may provide information about the event, including
information about the players, coaches, team statistics, etc.
[0038] Once the user knows their seat location, the user can
provide this information to the MAHI application. In one
embodiment, the MAHI prompts the user to enter the seat
location. This can be done prior to entering the sports venue or
afterwards. In many cases, location information is first known
when the user obtains the ticket, and this may not be known
until the user is at the venue.

[0039] In operation 415 the user enters their seat location.
The location information could be a section number in the
stadium or a more precise location, such as a section number,
row number, and seat number. The location information is
used to provide a basis for providing display contents on the
mobile device. The location information can be used to pro-
vide different light intensities, colors, or display control (e.g.,
flashing). The location information can be used by the MAHI
application to select what data is to be displayed at what
times. In other embodiments, the location information can be
communicated from the MAHI application to the web site
providing the application, where image and control data is
then configured for that particular user. This will be discussed
further below in regards to the data structure used by the
MAHI application to control the display.

[0040] Inother embodiments, location information may be
derived from GPS or other positioning related data. In still
other embodiments, the seat information may be determined
after the user provides their name, which is then correlated to
a seat location based on the user’s name.

[0041] Without any location information of the user, the
application can still control the display of the mobile device,
but only with respect to time. In this configuration, the mobile
devices can collectively be synchronizes to turn on/off at a
given time, but more intricate ad hoc imaging requires the
ability to control the mobile devices based on time and loca-
tion.

[0042] The user may receive in operation 420 a coupon or
promotional award in response to completing the above
operations. The promotional award could be for a free drink at
the stadium concession, discount on merchandise, etc. This
step is not necessary to practice the concepts disclose herein,
but encourages the user to complete the process. In other
embodiments, the award may only be provided in response to
the user actually participating in the ad hoc imaging event. In
other embodiments, the user may receive other forms of con-
cessions or information.

[0043] Inoperation 425 the MAHI application may provide
instructions to the user as to how to participate in the ad hoc
imaging event. The instructions may direct the user to how to
hold their device or inform the user as when the group ad hoc
imaging events are scheduled. Typically, in order for the
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crowd to see the ad hoc image, the users must position their
mobile device so that other spectators at large can see the
device. Thus, users may be instructed to hold the device in an
upward direction, as opposed to holding the mobile device in
front of their face. Users may have to be reminded to position
their devices in this manner in order to achieve the overall
desired effect.

[0044] The MAHI application in the various mobile
devices should be synchronized with respect to time in some
manner for the ad hoc display image to be effectively pre-
sented. The degree of time synchronization required depends
on various factors, so various levels of synchronization may
be suitable. The synchronization may occur in operation 430
in various ways.

[0045] Inoneapproach theusers are not directly involved in
synchronizing the devices, as this occurs by operation of the
MAHI application. For example, MAHI application could be
programmed to refer to the current time as maintained by the
mobile device and display an image at a given time. Many
smart devices can derive the time from cellular provided
control signals or GPS signals. This requires the MAHI appli-
cation to know what time to begin displaying the ad hoc
images. The starting time could be scheduled at a given time
during the half-time event. The time could be programmed
into the MAHI application wireless, or broadcasted via wire-
less signaling at the venue. Alternatively, the MAHI applica-
tion could be instructed to monitor a broadcast control chan-
nel that signals when all devices executing the application to
begin displaying the MAHI. This direct control approach is
likely to provide a fairly high level of synchronization.
[0046] Another approach for synchronizing the MAHI
application is to rely on the user manually synchronizing their
devices. The users could be asked to enter the starting time
into the MAHI application. Alternatively, the users may be
asked to begin executing the MAHI application, or indicating
a “start” function on the application. This provides a lower
level of synchronization, but may be sufficient for the purpose
of providing the ad hoc image. For example, an announcer at
the stadium could request all users to begin execution of the
application. The users may be prompted to provide the start-
ing time, or enable the MAHI application to monitor an
external signal. Upon commanding the audience to enter
input, the devices would be more-or-less synchronized at the
same time.

[0047] Another variation would be for all users to execute
the application, and the application is programmed to enable
audible reception and recognition using the built-in micro-
phone in the mobile device. The announcer could then blast a
horn at the stadium to synchronize the mobile devices.
[0048] In another embodiment, a cellular broadcast short
message service message could be wirelessly transmitted to
the mobile devices using cellular infrastructure 370. The
mobile phones would then synchronize based on this message
or command. This requires cooperation with one or more a
wireless carriers. If more than one wireless carrier is involved,
then these may have to be involved to synchronize transmis-
sion of their messages or commands.

[0049] Those skilled in the art may devise other approaches
for synchronizing the devices. The techniques used may vary
based on the number of users involved, network capacity, and
other considerations.

[0050] In operation 435 the mobile devices display their
respective image. Each mobile device could function as a
pixel or a group of pixels in the overall ad hoc image. A pixel
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could be defined as the most elemental of images that can be
displayed in the ad hoc image. The pixel image may involve,
e.g., displaying one or more colors or effects on the mobile
device, varying the intensity, etc. Displaying the pixel image
may also encompass the mobile device not displaying any-
thing (e.g., displaying a blank screen).

[0051] The above operations can occur in a different order,
and not all the above operations are required to be performed.
Further, various sub-operations involved in each operation
may be accomplished in different ways. The techniques used
can also vary based on the number of users involved.

[0052] The data representing the ad hoc image may com-
prise individual display information for thousands of users.
Providing the image data to be displayed can be provided to
the mobile devices in at least one of two ways. First, the data
for the mobile display can be downloaded with the MAHI
application and cached locally. After synchronization, the
mobile device may access the locally stored data and display
the image accordingly. The image data transmitted with the
MAHI application could comprise only the image data for the
mobile user or for the entire ad hoc image. In the former case,
the user would have to provide seat location information so
that the appropriate subset of the image data can be deter-
mined for the user.

[0053] The image data could be provided in a second
approach involving real time streaming of the image data at
the venue. The MAHI application receives the broadcast
image data and displays the appropriate portion of image data
in real time. In this embodiment, a broadcast channel may be
used to transmit the data to all the users. In other embodi-
ments, individual data connections to all the mobile users
may be established.

[0054] In the first approach, the image data is downloaded
when the application is downloaded. Although there may be
thousands of mobile devices in a stadium, the memory
requirements to store the image data may be relatively mod-
est. To illustrate this point, reference is made to FIG. 5A.
[0055] InFIG.5A, asection 500a of a stadium is schemati-
cally illustrated and comprises sixteen seats. These can be
classified as a matrix of rows and seats. For example, there is
a seat 502a located in the first row and first seat. FIG. 5A
illustrates how a portion of the ad hoc image would appear at
a given time. The representation of this seat 502a as being
blacked-out represents that the mobile device is actively dis-
playing an image (as opposed to displaying a blank screen).
This mobile device may be considered as providing one pixel
in the overall ad hoc image, and so it may not be possible to
discern the entire ad hoc image based on this section alone. In
other embodiments the pixel may be a color, or other shaped
image.

[0056] Other locations in this seating section, such as 504a,
are shown as not being filled-in. This represents displaying a
blank screen by the mobile device in that location. For con-
venience, seats in this section are referred to as a (Row, Seat)
value. Hence the first seat 5024 in this section is referred to as
seat (1,1). The stadium section 500q is shown for a given time,
which in this embodiment is at T=1. This section at T=1
shows that an a portion of the ad hoc image is displayed by the
mobile devices located at seats (1,1), (1,2), (1,3), (1,4), (2,2),
(2,3), (2,4), (3,3), (3,4), and (4,4). The other seats present a
blank display.

[0057] The same section 5005 is shown at T=2. The collec-
tive image has changed, so that the seat (1,1) 5025 is no longer
showing an image, but is blank. At T=2, only locations (1,3),
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(1,4), and (2,4) are actively showing an image. It should be
appreciated that in this example, each device is programmed
to actively display a portion of the ad hoc image or present a
blank display. Providing a blank display can be referred to as
not providing a portion of the ad hoc image, but the MAHI
application is still controlling the display even if no image is
visible.

[0058] The associated data structure 530 shown in FIG. 5B
represents the ad hoc image data for the collective ad hoc
image and is termed the ad hoc image data structure 530 (or
simply “data structure” herein). The data structure 530 com-
prises a series of records comprising a first field 540 defining
a time period, a second field 542 defining a location, and a
third field 544 defining an image data value. The time period
defines when the image data should be presented. This can be
an absolute time, or a time from the beginning synchroniza-
tion time. The location refers to a particular seat location,
which in this example retains the (Row, Seat) format. Other
embodiments may have other formats. The image data value
represents the image to be presented. In this example, the
values are binary, with 0 being inactive, and 1 being active. In
other embodiments, values indicating color, hue, intensity,
etc. could be indicated.

[0059] For example, the first record 531 is for the first time
period, and indicates that the mobile device at seat (1,1) 502a
has an image data value of 1. There are records for each of the
remaining seats in the seating section with the corresponding
image value for the first time period. The data structure has
another record 532 that defines image data values for the same
locations for the second time period. For example, record 532
is the record for the seat (1,1) 5025 at time period 2. At this
time, the mobile device for this location 5025 is inactive.
Thus, the data structure 530 can define the image data for all
the seats for each time period.

[0060] Inoneembodiment,the time periodis in the range of
0.1 to 0.5 seconds. Other values may be used. The time
periods can be denoted as regular time intervals from a com-
mon starting point, or each can be defined by referencing a
beginning starting time for that time period. Other techniques
can be developed by those skilled in the art.

[0061] Because the storage capability of mobile devices is
relatively large, it is possible to cache the entire ad hoc image
data structure in the mobile phone. Further, once the MAHI
application is aware of the seat location, it is not necessary to
store the image data for other seat locations. This significantly
reduces the storage occupied for the mobile device should
storage capacity be a constraint. In other embodiments, the
user may indicate a seat location prior to downloading the
application, so that the only the appropriate image data for
that location is downloaded with the MAHI application.
[0062] In other applications, the number of devices may be
relatively few. For example, in another embodiment 600
shown in FIG. 6, nine tablet computing devices 605, 610, 615,
620, 625, 630, 635, 635, 640 and 645 are arranged to form a
video-wall like presentation arrangement. In this embodi-
ment, while the images are still ad hoc, fewer displays are
used to comprises the collective ad hoc image. The collective
image is typically presented for a smaller audience than a
stadium.

[0063] In this scenario, the control may be provided by a
single individual that owns one of the tablet computers as
opposed to a third party. This arrangement could be used for
a presentation format at a trade show, school, business meet-
ing, social gathering, etc. In this embodiment, the individual
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coordinating the display, termed the administrator, coordi-
nates the downloading of applications to the mobile devices
in operation 600.

[0064] The MAHI application may be configured then to
allow the administrator to indicate one of the devices as a
master and the others as slaves in operation 610. This allows
the administrator to use one of the mobile devices to control
the presentation on all of the mobile devices. The administra-
tor may define for each device its location in the video wall by
interacting with the MAHI application. The indication could
be using a matrix type arrangement where a row and column
value is indicated. The administrator in operation 620 syn-
chronizes the mobile devices to a time value, and in operation
625 indicates that the presentation should be started. The
images in operation 530 are then displayed at the same time.
If the ad hoc image is a static image, then the need for
synchronization between the devices is less than if animation
or video images are presented.

[0065] This approach may rely on the administrator inter-
acting with the master MAHI application, which sends a
message to a network based server causing a broadcast com-
mand to be sent to the mobile devices as described before.
Other forms of synchronization as described before can be
used.

[0066] This arrangement can be used for other applications,
including games and puzzles. In one embodiment a video
puzzle can formed. This application is similar to the above
application in that a small number of devices may be
involved, and instead of a vertical wall, the devices may be
arranged on a table. However, the players are not aware of
which mobile device is assigned to which position in the
video wall. To begin the puzzle, the ad hoc image is displayed
on the plurality of devices. The player then has to organize the
devices in the proper arrangement to present a cohesive ad
hoc image.

[0067] Attention is now given to the process of creating the
MAHI application. The MAHI application can be created
using an application program that converts an animated or
static image into an appropriate data structure based on the
venue so that the data structure can be interpreted by each
mobile device on alocation specific basis. This tool is referred
to an ad-hoc image authoring tool.

[0068] Theprocess is shown in FIG. 7. In operation 700 the
user defines a layout configuration of the venue at which the
CCE is to occur. This requires defining how the venue is
configured and which portions of the venue will be used to
present the ad hoc image. This may be defined on a venue
specific basis. This may require defining section and row
configurations in the venue.

[0069] The authoring tool allows designing how the ad hoc
images could be presented at the venue. Ad hoc images could
be displayed in particular sections or in the entire venue.
Since the effectiveness of the ad hoc image depends on spec-
tator participation, consideration may be given to avoiding
using sections of the venue that may be sparsely populated.
Thus, an effective display area may be bounded by certain
portions of the venue.

[0070] Inoperation 705, the image(s) that is to be the basis
of the ad hoc image is defined. This may comprise a static
graphic image, animated video, or animated graphics, or
other form. These images may be created using conventional
graphical authoring tools.

[0071] In operation 710, the authoring tool applies the
venue seating configuration to the image file to create the ad
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hoc image data structure. This involves subdividing the image
into the appropriate sections that is defined as the display
area. The image attributes, including color and/or intensity
are determined for each location for each time period. In a
simple embodiment, the effective display section could com-
prise an area of 30 rows by 50 seats, which provides 150
locations. The image is then divided into 150 pixels, with each
pixel assigned to a corresponding location. Thus, the scale of
the ad hoc image may have to be adjusted to fit the desired
presentation area.

[0072] The time period may also be adjusted to define how
long a static image should appear or how fast an animation
effect will appear. For example, depending on the venue and
ad hoc image animation effect, the timing of the animation
may be different than what a user would experience with a
mobile device. For example, conventional devices may
present animations at 30 or 60 frames per second. This may be
too fast for effective viewing of an ad hoc image, and so the ad
hoc animation may occur at a much slower rate.

[0073] The authoring tool is then able to create an ad hoc
image data file in a structure that the application program is
configured to process. Although one embodiment of the struc-
ture was shown in FIG. 5B, other variations are possible.
[0074] Oncethe ad hoc image data structure is defined, then
the application can be stored on the appropriate server in
operation 615 where it can be accessed and downloaded by
user. In some applications the ad hoc image data structure is
provided with the application when downloaded, in other
applications the data structure can be streamed to the user at
the venue when the image is to be displayed.

[0075] The process flow described above and other related
functions can be implemented in one embodiment by the
computing architecture of a server comprising a processing
device 800 as shown in FIG. 8. FIG. 8 shows an illustrative
computing architecture for a computing processing device
capable of executing the software components described.
Although FIG. 8 describes the server 308, the computer archi-
tecture shown in FIG. 8 may illustrate a conventional server
computer, laptop, tablet, or other type of computer utilized to
execute any aspect of the software components presented
herein. Other architectures or computers may be used to
execute the software components presented herein.

[0076] The computer architecture shown in FIG. 8 includes
a processor 820 (ak.a. as a centralized processing unit or
“CPU”), a system memory 805, including a random access
memory 806 (“RAM”) and a read-only memory (“ROM”)
808, and a system bus 840 that couples the memory to the
CPU 820. A basic input/output system containing the basic
routines that help to transfer information between elements
within the server 800, such as during startup, is stored in the
ROM 808. The computer 800 further includes a mass storage
device 822 for storing an operating system 828, application
programs, and other program modules, as described herein.
[0077] The mass storage device 822 is connected to the
CPU 820 through a mass storage controller (not shown),
which in turn is connected to the bus 840. The mass storage
device 822 and its associated computer-readable media pro-
vide non-volatile storage for the processing device 800.
Although the description of computer-readable media con-
tained herein refers to a mass storage device, such as a hard
disk or CD-ROM drive, it should be appreciated by those
skilled in the art that computer-readable media can be any
available computer storage media that can be accessed by the
computer 800.
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[0078] It should be appreciated by those skilled in the art
that computer-readable media may be any available media
that can be accessed by the computer 800, including com-
puter-readable storage media and communications media.
Communications media includes transitory signals. For
example, computer-readable media includes, but is not lim-
ited to, RAM, ROM, EPROM, EEPROM, flash memory or
other solid state memory technology, CD-ROM, digital ver-
satile disks (“DVD”), HD-DVD, BLU-RAY, or other optical
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices, or any other
medium which can be used to store the desired information
and which can be accessed by the processing device 800, but
the computer readable media does not encompass transitory
signals.

[0079] According to various embodiments, the processing
device 800 may operate in a networked environment using
logical connections to remote computers or servers through a
network (not shown in FIG. 8). The processing device 800
may connect to the network 853 using an antenna 815 con-
nected through a radio interface unit 814, which in turn con-
nected to the bus 840. It should be appreciated that the radio
interface unit 814 may also be utilized to connect to other
types of networks and remote computer systems and for send-
ing signals to the mobile device 301. In other embodiments,
connection to other types of network may be accomplished
using an input/output controller 804. The input/output con-
troller 804 can be used for receiving and processing input
from a number of other devices, including a keyboard, mouse,
or electronic stylus (not shown in FIG. 8). Similarly, an input/
output controller 804 may provide output to a display screen,
a printer, or other type of output device (also not shown in
FIG. 8). In one embodiment, the computing device may incor-
porate a touch screen display 806. The touch screen display
806 functions to not only display information, but also to
receive input from the user, including inputting text, com-
mands, and controls.

[0080] As mentioned briefly above, a number of program
modules and data files may be stored in the mass storage
device 822 and RAM 806 of the processing device 800,
including an operating system 828 suitable for controlling the
operation of a networked desktop, laptop, tablet or server
computer. The mass storage device 822 and RAM 806 may
also store one or more program modules or data files. In
particular, the mass storage device 822 and the RAM 806 may
store the MAHI application 811 which is downloaded to the
mobile devices. In addition, the ad hoc image data structure
810 configured for a particular venue may be stored as well.
This may be downloaded separately from the MAHI applica-
tion, or it may be integrated and included when the MAHI
application is downloaded.

[0081] The application download manager 813 coordinates
the downloading of the MAHI application 811 and the ad hoc
image data 810 to the various users. The mass storage device
822 and the RAM 806 may also store other types of applica-
tions 828 and data.

[0082] It should be appreciated that the software compo-
nents described herein may, when loaded into the processor
820 and executed, transform the processor 820 and the overall
processing device 800 from a general-purpose computing
system into a special-purpose computing system customized
to facilitate the functionality presented herein. The processor
820 may be constructed from any number of transistors or
other discrete circuit elements, which may individually or
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collectively assume any number of states. More specifically,
the processor 820 may operate as a finite-state machine, in
response to executable instructions contained within the soft-
ware modules disclosed herein. These computer-executable
instructions may transform the processor 820 by specifying
how the processor 820 transitions between states, thereby
transforming the transistors or other discrete hardware ele-
ments constituting the processor 820.

[0083] Encoding the software modules presented herein
may also transform the physical structure of the computer-
readable media presented herein. The specific transformation
of physical structure may depend on various factors, in dif-
ferent implementations of this description. Examples of such
factors may include, but are not limited to the technology used
to implement the computer-readable media, whether the com-
puter-readable media is characterized as primary or second-
ary storage, and the like. For example, if the computer-read-
able media is implemented as semiconductor-based memory,
the software disclosed herein may be encoded on the com-
puter-readable media by transforming the physical state of the
semiconductor memory. For example, the software may
transform the state of transistors, capacitors, or other discrete
circuit elements constituting the semiconductor memory. The
software may also transform the physical state of such com-
ponents in order to store data thereupon.

[0084] As another example, the computer-readable media
disclosed herein may be implemented using magnetic or opti-
cal technology. In such implementations, the software pre-
sented herein may transform the physical state of magnetic or
optical media, when the software is encoded therein. These
transformations may include altering the magnetic character-
istics of particular locations within given magnetic media.
These transformations may also include altering the physical
features or characteristics of particular locations within given
optical media, to change the optical characteristics of those
locations. Other transformations of physical media are pos-
sible without departing from the scope and spirit of the
present description, with the foregoing examples provided
only to facilitate this discussion.

[0085] In light of the above, it should be appreciated that
many types of physical transformations take place in the
processing device 800 in order to store and execute the soft-
ware components presented herein. It also should be appre-
ciated that the processing device 800 may comprise other
types of computing devices, including hand-held computers,
embedded computer systems, personal digital assistants, and
other types of computing devices known to those skilled in the
art. It is also contemplated that the processing device 800 may
not include all of the components shown in FIG. 8, may
include other components that are not explicitly shown in
FIG. 8, or may utilize an architecture completely different
than that shown in FIG. 8.

[0086] Based on the foregoing, it should be appreciated that
systems and methods have been disclosed for providing ad
hoc imaging using mobile devices carried by spectators in a
crowd atavenue. It should also be appreciated that the subject
matter described above is provided by way of illustration only
and should not be construed as limiting. Various modifica-
tions and changes may be made to the subject matter
described herein without following the example embodi-
ments and applications illustrated and described, and without
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departing from the true spirit and scope of the present inven-
tion, which is set forth in the following claims.

1. A method for displaying an ad hoc image at a venue
comprising:
generating an ad hoc image data structure for an image
wherein the ad hoc image data structure comprises a
plurality of a set of pixels, each set of pixel comprising
one or more plurality of ad hoc image pixels;
providing a server configured for downloading a mobile ad
hoc imaging application to a mobile device upon request
to a user; and
downloading the mobile ad hoc imaging application to the
uset,
wherein the mobile ad hoc imaging application is config-
ured to cause the mobile device to
receive input comprising location information of the
user within the venue,

synchronize display of the set of pixels, and

display the set of pixels of ad hoc image pixels in the
venue.

2. The method of claim 1, wherein generating the ad hoc
image data structure comprises adapting the image to a seat-
ing configuration of the venue to create the set of pixels
associated with a seat location in the venue.

3. The method of claim 2, wherein the set of pixels is
further associated with a time for displaying.

4. The method of claim 3, wherein downloading the ad hoc
imaging application comprises downloading the ad hoc
image data structure comprising the set of pixels.

5. The method of claim 3, wherein receive input of the
location information comprises receive the seat location in
the venue comprising a section number, a row number, and a
seat number.

6. The method of claim 5, wherein display of the set of
pixels in the venue comprises display of one of the plurality of
ad hoc image pixels associated with the location information.

7. The method of claim 1, wherein the synchronization of
display of the set of pixels to the timing reference uses time
maintained in the mobile device.

8. The method of claim 7, wherein the mobile ad hoc
imaging application receives a time value of the time at which
the display of the set of pixels is to occur.

9. The method of claim 1 wherein the mobile ad hoc imag-
ing application is further configured to:

display a second set of pixels associated with a seat loca-
tion in the venue at a second time.

10. The method of claim 5 wherein generating the ad hoc
image data structure for an image comprises generating a
plurality of set of pixels for display at a plurality of times.

11. The method of claim 10, wherein generating the plu-
rality of ad hoc image pixels for display at the plurality of
times further comprises generating the plurality of ad hoc
image pixels for the plurality of times for a plurality of seat
locations.

12. A system for providing an ad hoc image displayed in a
venue comprising:

a server storing an ad hoc image data structure, where the
ad hoc image data structure comprises a plurality of ad
hoc image pixels, the server further storing a mobile ad
hoc image application configured to
prompt the user for location information of the user

within the venue,
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synchronize display of one of a plurality of ad hoc image
pixels on a mobile device with respect to a timing
reference, and

display one of the plurality of ad hoc image pixels in the
venue at a first time.

13. The system of claim 12 wherein the mobile ad hoc
imaging application is further configured to:

receive location information of the user within the venue

comprising a section number, row number, and seat

number, and

wherein the server is configured to download the mobile
ad hoc image application comprising the ad hoc
image data structure to a plurality of users.

14. The system of claim 12, wherein the ad hoc image data
structure comprises the plurality of ad hoc image pixels each
associated with a respective seat location of the venue.

15. The system of claim 14 wherein the mobile ad hoc
image application is further configured to further:

display another one of the plurality of ad hoc image pixels

in the venue at a second time.

16. The system of claim 15 wherein the mobile device
comprises a smart phone.

17. A computer readable medium comprising instructions
that when executed cause a mobile computing device to:

prompt the user for entry of a seat location in a venue;
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retrieve an ad hoc image data structure comprising an ad
hoc image pixel associated with the seat location;

ascertain a time associated with displaying the ad hoc
image pixel;

determine a current time is the time associated with dis-

playing the ad hoc image pixel; and

display the ad hoc image pixel.

18. The computer readable medium comprising instruc-
tions of claim 17, further comprising instructions causing the
mobile computing device to:

select another pixel from the ad hoc image data structure

associated with the seat location;

ascertain a second time associated with displaying the

another ad hoc image pixel; and

display the another ad hoc image pixel.

19. The computer readable medium of claim 18 wherein
ascertaining a time associated with displaying the ad hoc
image pixel is indicated by data stored in the mobile ad hoc
imaging application.

20. The computer readable medium of claim 19 wherein
the instructions further cause the mobile device to:

receiving the ad hoc image data structure as streaming data

at the venue.



