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APPARATUS, SYSTEM, AND METHOD FOR

DISPLAYING CONTENT ON A VEHICLE
FIELD

This invention relates to customizing the appearance of a vehicle and more particularly

relates to displaying content on a vehicle.
BACKGROUND

DESCRIPTION OF THE RELATED ART

Vehicle manufacturers are constantly in search of mechanisms, methods and styles which
customize their vehicles and create unique vehicle designs. Vehicle owners also customize their
vehicles to present an image or idea that they find important. Also, companies and small
business owners oftentimes look to customize a vehicle as an advertising or promotional tool.
Often this is done by painting the vehicle, affixing a large sticker to the vehicle, or purchasing a
unique vehicle. These forms of customization and advertising are expensive and time
consuming. They are also permanent, or at least require a great deal of work to change.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the advantages of the invention will be readily understood, a more particular
description of the invention briefly described above will be rendered by reference to specific
embodiments that are illustrated in the appended drawings. Understanding that these drawings
depict only typical embodiments of the invention and are not therefore to be considered to be
limiting of its scope, the invention will be described and explained with additional specificity
and detail through the use of the accompanying drawings, in which:

Figure 1 is perspective view of one embodiment of a vehicle display system in
accordance with the present invention;

Figure 2 is a side view of one embodiment of a vehicle display system in accordance with
the present invention;

Figure 3 is perspective view of one embodiment of a mounting mechanism and a
projector in accordance with the present invention;

Figure 4 is a schematic block diagram illustrating one embodiment of a control module in
accordance with the present invention;

Figures SA and 5B are schematic diagram illustrating embodiments of a vehicle display
systems in accordance with the present invention;

Figure 6 is a schematic flow chart diagram illustrating one embodiment of a method for

displaying content on a vehicle in accordance with the present invention;
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Figure 7 is a schematic flow chart diagram illustrating one embodiment of a method for
displaying content on a vehicle based on location of the vehicle in accordance with the present
invention;

Figure 8 is perspective view of one embodiment of a vehicle display system displaying
location based content in accordance with the present invention; and

Figure 9 illustrates a diagrammatic representation of a machine in the exemplary form of
a computing system within which a set of instructions, for causing the machine to perform any
one or more of the methodologies described herein, may be executed.

DETAILED DESCRIPTION

As will be appreciated by one skilled in the art, aspects of the present invention may be
embodied as a system, method or computer program product. Accordingly, aspects of the present
invention may take the form of an entirely hardware embodiment, an entirely software
embodiment (including firmware, resident software, micro-code, etc.) or an embodiment
combining software and hardware aspects that may all generally be referred to herein as a

20 Ce

“circuit,” “module” or “system.” Furthermore, aspects of the present invention may take the form
of a computer program product embodied in one or more computer readable medium(s) having
computer readable program code embodied thereon.

Many of the functional units described in this specification have been labeled as modules,
in order to more particularly emphasize their implementation independence. For example, a
module may be implemented as a hardware circuit comprising custom VLSI circuits or gate
arrays, off-the-shelf semiconductors such as logic chips, transistors, or other discrete
components. A module may also be implemented in programmable hardware devices such as
field programmable gate arrays, programmable array logic, programmable logic devices or the
like.

Modules may also be implemented in software for execution by various types of
processors. An identified module of executable code may, for instance, comprise one or more
physical or logical blocks of computer instructions which may, for instance, be organized as an
object, procedure, or function. Nevertheless, the executables of an identified module need not be
physically located together, but may comprise disparate instructions stored in different locations
which, when joined logically together, comprise the module and achieve the stated purpose for
the module.

Indeed, a module of executable code may be a single instruction, or many instructions,
and may even be distributed over several different code segments, among different programs,

and across several memory devices. Similarly, operational data may be identified and illustrated
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herein within modules, and may be embodied in any suitable form and organized within any
suitable type of data structure. The operational data may be collected as a single data set, or may
be distributed over different locations including over different storage devices, and may exist, at
least partially, merely as electronic signals on a system or network. Where a module or portions
of a module are implemented in software, the software portions are stored on one or more
computer readable mediums.

Any combination of one or more computer readable medium(s) may be utilized. The
computer readable medium may be a computer readable signal medium or a computer readable
storage medium. A computer readable storage medium may be, for example, but not limited to,
an electronic, magnetic, optical, electromagnetic, infrared, or semiconductor system, apparatus,
or device, or any suitable combination of the foregoing.

More specific examples (a non-exhaustive list) of the computer readable storage medium
would include the following: an electrical connection having one or more wires, a portable
computer diskette, a hard disk, a random access memory (RAM), a read-only memory (ROM),
an erasable programmable read-only memory (EPROM or Flash memory), an optical fiber, a
portable compact disc read-only memory (CD-ROM), an optical storage device, a magnetic
storage device, or any suitable combination of the foregoing. In the context of this document, a
computer readable storage medium may be any tangible medium that can contain, or store a
program for use by or in connection with an instruction execution system, apparatus, or device.

A computer readable signal medium may include a propagated data signal with computer
readable program code embodied therein, for example, in baseband or as part of a carrier wave.
Such a propagated signal may take any of a variety of forms, including, but not limited to,
electro-magnetic, optical, or any suitable combination thereof. A computer readable signal
medium may be any computer readable medium that is not a computer readable storage medium
and that can communicate, propagate, or transport a program for use by or in connection with an
instruction execution system, apparatus, or device. Program code embodied on a computer
readable medium may be transmitted using any appropriate medium, including but not limited to
wireless, wireline, optical fiber cable, RF, etc., or any suitable combination of the foregoing.

Computer program code for carrying out operations for aspects of the present invention
may be written in any combination of one or more programming languages, including an object
oriented programming language such as Java, Smalltalk, C++ or the like and conventional
procedural programming languages, such as the "C" programming language or similar
programming languages. The program code may execute entirely on the user's computer, partly

on the user's computer, as a stand-alone software package, partly on the user's computer and
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partly on a remote computer or entirely on the remote computer or server. In the latter scenario,
the remote computer may be connected to the user's computer through any type of network,
including a local area network (LAN) or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the Internet using an Internet Service
Provider).

214

Reference throughout this specification to “one embodiment,” “an embodiment,” or
similar language means that a particular feature, structure, or characteristic described in
connection with the embodiment is included in at least one embodiment of the present invention.
Thus, appearances of the phrases “in one embodiment,” “in an embodiment,” and similar
language throughout this specification may, but do not necessarily, all refer to the same
embodiment.

Furthermore, the described features, structures, or characteristics of the invention may be
combined in any suitable manner in one or more embodiments. In the following description,
numerous specific details are provided, such as examples of programming, software modules,
user selections, network transactions, database queries, database structures, hardware modules,
hardware circuits, hardware chips, etc., to provide a thorough understanding of embodiments of
the invention. One skilled in the relevant art will recognize, however, that the invention may be
practiced without one or more of the specific details, or with other methods, components,
materials, and so forth. In other instances, well-known structures, materials, or operations are
not shown or described in detail to avoid obscuring aspects of the invention.

Aspects of the present invention are described below with reference to schematic
flowchart diagrams and/or schematic block diagrams of methods, apparatuses, systems, and
computer program products according to embodiments of the invention. It will be understood
that each block of the schematic flowchart diagrams and/or schematic block diagrams, and
combinations of blocks in the schematic flowchart diagrams and/or schematic block diagrams,
can be implemented by computer program instructions. These computer program instructions
may be provided to a processor of a general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a machine, such that the instructions,
which execute via the processor of the computer or other programmable data processing
apparatus, create means for implementing the functions/acts specified in the schematic flowchart
diagrams and/or schematic block diagrams block or blocks.

These computer program instructions may also be stored in a computer readable medium
that can direct a computer, other programmable data processing apparatus, or other devices to

function in a particular manner, such that the instructions stored in the computer readable
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medium produce an article of manufacture including instructions which implement the
function/act specified in the schematic flowchart diagrams and/or schematic block diagrams
block or blocks.

The computer program instructions may also be loaded onto a computer, other
programmable data processing apparatus, or other devices to cause a series of operational steps
to be performed on the computer, other programmable apparatus or other devices to produce a
computer implemented process such that the instructions which execute on the computer or other
programmable apparatus provide processes for implementing the functions/acts specified in the
flowchart and/or block diagram block or blocks.

The schematic flowchart diagrams and/or schematic block diagrams in the Figures
illustrate the architecture, functionality, and operation of possible implementations of
apparatuses, systems, methods and computer program products according to various
embodiments of the present invention. In this regard, each block in the schematic flowchart
diagrams and/or schematic block diagrams may represent a module, segment, or portion of code,
which comprises one or more executable instructions for implementing the specified logical
function(s).

It should also be noted that, in some alternative implementations, the functions noted in
the block may occur out of the order noted in the figures. For example, two blocks shown in
succession may, in fact, be executed substantially concurrently, or the blocks may sometimes be
executed in the reverse order, depending upon the functionality involved. Other steps and
methods may be conceived that are equivalent in function, logic, or effect to one or more blocks,
or portions thereof, of the illustrated figures.

Although various arrow types and line types may be employed in the flowchart and/or
block diagrams, they are understood not to limit the scope of the corresponding embodiments.
Indeed, some arrows or other connectors may be used to indicate only the logical flow of the
depicted embodiment. For instance, an arrow may indicate a waiting or monitoring period of
unspecified duration between enumerated steps of the depicted embodiment. It will also be
noted that each block of the block diagrams and/or flowchart diagrams, and combinations of
blocks in the block diagrams and/or flowchart diagrams, can be implemented by special purpose
hardware-based systems that perform the specified functions or acts, or combinations of special
purpose hardware and computer instructions.

Figure 1 is a perspective view depicting one embodiment of a vehicle display system 100.
The vehicle display system 100 includes a vehicle 102, one or more projectors 104, one or more

mounting mechanisms 106, and a control module 108.
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In the depicted embodiment, the vehicle 102 is a semi-trailer configured to be pulled by a
truck. The semi-trailer includes an interior where goods may be placed for transportation within
the semi-trailer. According to one embodiment, the vehicle 102 may be an unpowered vehicle
such as a trailer, cart, or the like. For example, the vehicle 102 may include a street legal vehicle
that is configured to be pulled by a powered vehicle. According to another embodiment, the
vehicle 102 may be a powered vehicle such as a tractor truck, box truck, van, or any other
powered vehicle. For example the vehicle 102 may include a gasoline, diesel, or electric motor,
or the like. According to one embodiment, the vehicle 102 may include a trailer and a truck.

The projectors 104 may be devices which cast light to form an image. For example, the
projectors 104 may be configured to cast light against a surface of the vehicle 102 to form one or
more images 112. In one embodiment, the projectors 104 include projectors which are capable
of quickly switching from one image to the next. For example, the projectors 104 may include
digital video projectors which can receive data or a signal corresponding to an image, series, of
images, and/or a video and cast light to visually display the received data or signal.

In one embodiment, the projectors 104 are mounted to the vehicle 102 via mounting
mechanisms 106. The projectors 104 may be mounted on the vehicle such that an image created
by the projector is cast on a surface of the vehicle. The mounting mechanisms 106 may be
configured to engage the vehicle 102 and the projectors 104 such that the projectors are held
substantially stationary with respect to the vehicle 102. In the depicted embodiment, the
mounting mechanisms 106 engage an external surface of the vehicle 102 and hold the projectors
104 external to the vehicle 102. According to one embodiment, the projectors 104 are mounted
such that they cast light against an outside surface of the vehicle. For example, in one
embodiment, light from the projector encounters an exterior surface of the vehicle 102 from a
direction external to the vehicle.

The projectors 104 may include any type of display elements for image projection known
in the art. Exemplary projectors 104 may include cathode ray tube (CRT) projectors, liquid
crystal display (LCD) projectors, digital light processing (DLP) projectors, any variations on
these projector types, or the like. According to one embodiment, any type of digital, analog, or
other projection system for displaying images may be used. In some embodiments, projectors
104 are configured to cast light on a surface that is a relatively large distance from the projector
with the surface being substantially perpendicular to the direction in which the light is cast. In
one embodiment, the projectors 104 are specifically configured to create images on a nearby
surface and/or on surfaces that are substantially non-perpendicular to the projectors. TFor

example, close through projectors may be used or projectors with lenses designed to compensate
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for resulting skew of images may be used.

Figure 2 is a rear view of the vehicle display system 100 and further illustrates exemplary
projectors 104 and an exemplary mounting mechanism. Please note that the rear projectors 104
shown in Figure 1 are not shown for clarity. The projectors 104 are shown supported by a
mounting mechanism 106. In the depicted embodiment, the mounting mechanism 106 is
attached to the top of the vehicle 102 and projectors 104 are adjustably mounted to the mounting
mechanism 106. Figure 2 further illustrates an exemplary angle 202 between the projector and
the surface of the vehicle 102. In one embodiment, the angle 202 may require significant image
correction for proper appearance on the side of the vehicle 102.

Figure 3 is a close-up perspective view of a projector 104 mounted to a mounting
mechanism 106, according to one embodiment. The exemplary mounting mechanism 106
includes a mounting tube 302, an insert 304, and an adjustable arm 310. The mounting tube 302
may be an elongated tube that can be secured to a vehicle 102. For example, the mounting tube
302 is depicted secured to the top of the vehicle 102 in Figure 2. The mounting tube 302 and/or
other portions of the mounting mechanism 106 may be formed of a variety of materials. In one
embodiment, the mounting tube 302 and/or other portions of the mounting mechanism 106 are
made of a structurally strong material such as a metal, plastic, fiberglass, or the like. According
to one embodiment, the mounting tube 302 must be strong enough to securely hold other
portions of the mounting mechanism 106 and a projectors against forces such as environmental
wind, wind from movement of the vehicle 102, brushing up against other objects such as tree
branches, or the like.

The insert 304 is depicted inserted within the mounting tube 302. The inset 304 may be
held within mounting tube 302 using a pin or bolt inserted through a mounting tube hole 306. In
one embodiment, a fitting 308 may be used to adapt the insert 304 to the size of the mounting
tube 302 and/or dampen vibrations. Secure and tight fitting between the insert and mounting
tube 302 and/or reduced vibrations may extend the useable life of the mounting mechanism 106
and/or projector 104. The adjustable arm 310 may be attached to the insert 304 via an arm
fastener 312. In one embodiment, the arm fastener 312 may be selectively tightened or loosened
to adjust an angle between the insert 304 and the adjustable arm 310. Rotation of the adjustable
arm 310 with respect to the insert 304 as allowed by the arm fasten 312 is depicted by arrow
312a. The adjustable arm 310 may be adjustable in length using a pin or other mechanism within
holes 314 to selectively secure the length of the adjustable arm 310 at a desired length.

In one embodiment, the projectors 104 may be attached to the adjustable arm 310 via a

projector fastener 316. 'The projector fastener 316 may be may be selectively tightened or
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loosened to adjust an angle between the projector 104 and the adjustable arm 310. Rotation of
the adjustable arm 310 with respect to the projector 104 as allowed by the projector fastener 316
is depicted by arrow 316a. In one embodiment, the mounting tube 302 and adjustable arm 310
may be hollow such that a communication line 110, power cord, or other line may be run through
mounting mechanism 106 to provide power and/or communication to the projectors 104.

In one embodiment, the adjustable arm 310, arm fastener 312, and projector fastener 316
allow for substantial adjustment and customization for mounting to a desired vehicle. According
to one embodiment, the mounting mechanism 106 and projectors 104 may be configured for
attachment to a large number of different types of vehicles 102. For example, the mounting
mechanism 106 may be configured for substantially universal mounting of projectors 104 to a
variety of vehicle types such as box trucks, semi-trailers, and others. The adjustable nature of
the mounting mechanism 106 may allow for the vehicle display system 100 to be used on a
variety of vehicle or in a variety of different manners or configurations.

According to one embodiment, external mounting of the mounting mechanism 106 and/or
projectors 104 may allow for substantially normal utilization of a vehicle 102. For example, if a
vehicle 102 is designed for transportation of goods or individuals, an interior of the vehicle may
be unaltered or occupied. 'Thus, goods or individuals may be transportable as if no vehicle
display system 100 were being used. Additionally, mounting of the projectors 104 such that
projected light encounters the vehicle 102 from an external direction may allow for the vehicle
display system 100 to be used on already existing vehicle. According to one embodiment, no
special screens may be required. In other embodiments, specialized configuration of a surface of
the vehicle 102 may be performed to optimize the appearance of projected images. For example,
cloth, selectively reflective material or screens may be used in some embodiments. Variations
on display screens for optimized appearance of projected images is known in the art and any
such variations or finishes may be applied to one or more locations on a vehicle to optimize
appearance of projected images.

The elements and configuration of the mounting mechanism 106 are exemplary only.
One of skill in the art will recognize the considerable variation possible in relation to mounting
the projector 104 to a vehicle 102 to display images thereon.

Returning to Figure 1, the vehicle display system 100 may include a control module 108.
In one embodiment, the control module 108 is configured to provide images to the projectors 104
for display on a side of the vehicle 102. In one embodiment, a communication line 110 or other
line may electrically connect the control module 108 to the projectors 104. In other

embodiments, the control module 108 may communicate wirelessly with the projectors 104.
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According to one embodiment, the projectors 104 may be powered through the communication
line 110 or some other wire or cable. According to one embodiment, the projectors and/or
control module 104 may be powered by a trailer hookup, generator, or the like.

According to the depicted embodiment, the control module 108 has provided a signal or
data corresponding to an image 112 of a skull to the projectors 104, which in turn are depicted
displaying the image 112 on the sides and back of the vehicle 102. According to one
embodiment, the control module 108 is capable of providing virtually any type of visual data to
the projectors 104 for display on the vehicle. For example, a driver, passenger, or other
individual with either physical or communication access to the control module 108 may change
the visual content displayed. This may allow for almost immediate modification of the
appearance of the vehicle 102.

Figure 4 illustrates a schematic block diagram of one embodiment of a control module
108. The depicted control module 108 includes a display module 402, a storage module 404, a
communication module 406, a location module 408, a GPS 410, an content selection module
412, a movement module 414, an update module 416, and a skew module 418. It is important to
note that not all modules 402-418 may be included in all embodiments. Varying embodiments
may include only one or any combination of any two or more of the modules 402-418.

The control module 108 may include a display module 402 that provides images for
display by the projectors 104. In one embodiment, the display module 402 may provide the
images in the form of a signal or data that corresponds to images. For example, the display
module 402 may include a processor, video card, or other device that generates a signal for
transmission to the projectors. The display module 402 may send a signal or data using a
network card or other communication device to the projectors 104. In one embodiment, the
signal or data may be sent over a wired connection such as over the communication line 110. In
one embodiment, the display module 402 may provide the signal or data wirelessly to the
projectors 104.

In one embodiment, the display module 402 may provide any type of visual content to the
projectors 104. In one embodiment, the display module 402 may be configured to provide one or
more of still images, video, or other content. In one embodiment, the display module 402 may
be capable of providing a different signal or different content to different projectors at
substantially the same time. For example, if a vehicle display system 100 includes two or more
projectors 104 the display module 402 may be configurable to display a different image on each
of the projectors. According to one embodiment, the display module 402 may be configurable to

display the same image on two or more projectors.
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The control module 108 may include a storage module 404 for accessing display content
data on a storage device. In one embodiment, the storage module 404 may include circuitry or a
port for connecting to a storage device. According to one embodiment, the storage module 404
may be configured to access a storage device that is part of the control module 108. In one
embodiment, the storage module 404 allows for the content available for display on by the
display module 420 to be changed. For example, the storage module 404 may allow a user to
insert a jump drive or other memory device to provide content for display. In one embodiment,
the storage module 404 may allow for some content to be stored on the control module 108.

The control module 108 may include a communication module 406 for communicating
another device. According to one embodiment, the communication module 406 allows for wired
or wireless communication using one or more protocols. For example, the communication
module 406 may be configured for communication using a wireless data network standard, a
wireless computer network standard, Bluetooth ®, or any other wireless communication
standard. In one embodiment, the communication module 406 may be configured to
communicate with a phone. In one embodiment, the communication module 406 may allow for
wireless control of the control module 108 and/or the attached projectors 104. For example, a
user with an application running on a smart phone may be able to communicate with the control
module 108 and control the content displayed on the projectors 104.

The control module 108 may include a location module 408 that determines a current
location of a vehicle 102. In one embodiment, the location module 408 may determine a current
location of the vehicle 102 to which the vehicle display system 100 is mounted. In one
embodiment, the location module 408 may determine the location of the vehicle 102 based on a
signal from a global position system (GPS) enabled device. In one embodiment, the control
module 108 may include a GPS 410. Thus, if the control module 108 is located with the vehicle
102, the GPS 410 may be able to determine the location based on a GPS signal and provide the
location to the location module 408. In one embodiment, an external GPS 410 that is part of
another device or system may be able to communicate with the control module 108 to provide
location data.

The control module 108 may include a content selection module 412. The content
selection module 412 may select content that corresponds to the current location of the vehicle
display system 100 for display on the projectors 104. According to one embodiment, the content
accessible to the control module 108, for example accessible by the storage module 404, may
include desired location data to indicate locations at which the content should be displayed. The

content selection module 412 may, using the desired location data select content that best



10

15

20

25

30

WO 2013/131049 PCT/US2013/028740

11

corresponds to a certain location. The selected content may then be provided to the display
module 402, for example, for display on the projectors 104. In one embodiment, the content
selection module 412 may select content according to a variety of rules such that content is
displayed at a proper time and/or location and according to a proper frequency. Additional rules
may be based on a state or type of vehicle 102, input from a user in the vehicle, input from a
remote user or device, or any other data. For example, the content selection module 412 may
receive input from any of the other modules 402-410 or 416 which affects what content will be
selected.

In one embodiment, the content for display that is accessible to the control module 108
may include advertising data. The advertising data may include, among other things, images,
video, location, or other advertising data that may be displayed by projectors 104. For example,
as a vehicle 102 traveling on a freeway having a vehicle display system 100 is approaching a
certain exit the content selection module 412 may select advertising content that corresponds to
goods or services offered at a location accessible through the exit. This selected content may
then be displayed on the vehicle 102 using the projectors 104 such that cars or individuals
located nearby may see the advertisement. This may help drive customers, tourists, or others to
the offeror of the goods or services.

According to one embodiment, the content for selection, the location of the vehicle 102,
and/or other data may be logged by the control module 108 or may be communicated using the
communication module 406 for tracking of what advertisements have been used, where, etc.

The control module 108 may include a movement module 414 that determines whether
the vehicle 102 is moving. For example, the control module 108 may detect movement based on
locations determined by the location module 408 over time. In one embodiment, the movement
module 414 may detect a varying location based on GPS or any other type of sensor or input and
determine that the vehicle 102 is moving. According to one embodiment, a determination that
the vehicle 102 is moving may affect what content is selected for display by the content selection
module 412. For example, traffic laws or other laws may control what type of content can be
displayed on a moving vehicle or near moving vehicles. According to one embodiment, only
content that meets the requirements of the laws will be selected.

According to one exemplary scenario, it may be illegal to distracting images, video, or
other types of content on a moving vehicle. According to such a scenario, the movement module
414 may restrict the display of any content that includes distracting images, video, or other
prohibited content in response to determining that the vehicle 102 is moving. For example, when

moving down a road only still images (i.e., static images) or images that change infrequently, are
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displayed by the projectors. Alternatively, if the vehicle 102 is not moving there may be perhaps
no restrictions on the content that can be displayed.

The control module 108 may include an update module 416 for updating the control
module 108. According to one embodiment, the update module 416 may be configured to
download and/or install updates to code, content, or any other aspect of the control module 108.

The control module 108 may include a skew module 418 that adjusts an image to
compensate for distortion resulting from an angle of projection. For example, Figure 2 illustrates
an exemplary angle 202 between the projectors 104 and a surface of the vehicle 102. In one
embodiment, angles other than substantially perpendicular angles with respect to a surface of the
vehicle can lead to vertically skewed, horizontally skewed, or otherwise distorted images. In one
embodiment, the skew module 418 may adjust the image such that angle is compensated for and
the image does not appear distorted on the vehicle 102 surface.

In one embodiment, compensation for the angle may be done through processing, such as
calculating the effect of an angle and adjusting the image digitally to create a skewed image that,
when projected, appears undistorted. For example, an image may be digitally “keystoned” such
that it appears non-keystoned or undistorted when projected against the vehicle 102. In another
embodiment, a lens or other device may be used on the projector itself to compensate for any
non-perpendicular projection angle. According to one embodiment, the skew module 418 or a
lens may also compensate for varying brightness between portions of the image based on the
projection angle. According to one embodiment, compensation for display angles may be built
into the projectors 104 themselves. For example, a lens or a skew module 418 may be included
within each projector 104.

In one embodiment, not all modules 402-418 may be located within the same device. For
example, the control module 108 may include one or more devices. According to one
embodiment, some modules may be included in a control module while other modules may be
included in software running on a separate device. For example, a device in communication with
the control module 108 or the vehicle display system 100 may include some modules that
communicate with the control module 108 or other components of the vehicle display system
100. In one exemplary embodiment, the display module 402 and communication module 406
may be located within a control module 108 mounted on a vehicle while one or more of the other
modules 404, 408-418 may be located within software running on a phone, remote server or
computer, or other device.

In one embodiment, the control module 108 may include a smart phone, laptop computer,

pad computer, desktop computer, or any other computer device running software the corresponds
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to one or more of the modules 402-418. In one embodiment, a smart phone may run an app that
communicates with a vehicle display system 100 to control one or more aspects of its operation.
For example, a control module 108 that includes one or more of the modules 402-418 may be
mounted on a vehicle 102 while multiple different individuals may have their own phones that
have software implementing the functions of one or more of the modules 402-418. In one
embodiment, drivers, passengers, or other individuals may be able to transfer vehicles 102 and
still be able control the display of content on the projectors 104 without transferring or changing
possession of a device.

Figure 5A is a schematic diagram of a vehicle display system 100 depicting exemplary
interconnection of components. The vehicle display system 100 includes a control module a
plurality of projectors 104 and a GPS 410. The GPS 410 receives a GPS signals from satellites
504 and provide location date to the control module 108. The control module communicates
with an antenna 506. The antenna 506 may be connected to a wireless data network. The
control module 108 communicates with projectors 104 to control display of images on a surface
of a vehicle 102.

Figure 5B is a schematic diagram of a vehicle display system 100 depicting exemplary
interconnection and/or communication between components. The vehicle display system 100
includes a control module and a plurality of projectors 104. The control module 108 is in
wireless communication with a smart phone 508. The smart phone 508 is in communication
with GPS satellites 504 and a wireless data network through an antenna 506. The smart phone
508 may provide options to a user to control the control module 108. The control module 108 is
in communication with the projectors 104 to display selected content.

Figure 6 is a schematic flow chart diagram illustrating one embodiment of a method 600
for displaying content on a vehicle 102. According to one embodiment, the method may be used
with a vehicle display system 100.

The method 600 starts and one or more projectors 104 are mounted 602 on a vehicle.
The projectors 104 may be mounted using one or more mounting mechanisms 106. The
projectors 104 may be mounted such that light from the projectors 104 encounters an external
surface of the vehicle 102 from a direction external to the vehicle. The vehicle 102 may have a
finish configured to optimize appearance of a projected image. In one embodiment, the vehicle
102 may have a conventional color or finish.

Images are displayed 604 on an external surface of the vehicle 102 using the projectors
104.  The images may be part of any type of visual content including still image, text, video

content, or any other visual content.
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Figures 7 is a schematic flow chart diagram illustrating one embodiment of a method 700
for displaying content vehicle 102 based on a location of a vehicle. In one embodiment, the
method 700 is performed by a vehicle display system 100.

The method begins and a location module 408 determines 702 a location of a vehicle 102.
The location module 408 may determine 702 the location of the vehicle 102 based on any type of
input device known in the art. In one embodiment, the location of the vehicle 102 is determined
702 based on a GPS signal from a plurality of satellites.

A content selection module 412 selects 704 content based on the location of the vehicle
102. The content may include location information or other information that the content
selection module 412 uses to select 704 content for display. In one embodiment, the content for
display includes advertising content.

One or more projectors 104 and/or a display module 402 display 706 the selected content
on the vehicle 102. The content may be displayed on an external surface of the vehicle 102 for
observation by nearby individuals. For example, individuals or cars or on the street near the
vehicle 102 may be able to observe the displayed 706 content. In one embodiment, the content is
displayed using a projector 104 mounted on the vehicle.

Figure 8 is perspective view of one embodiment of a vehicle display system 100
displaying location based content in accordance with the present invention. The vehicle 102 is
shown driving down a road 802. The vehicle 102 has projectors 104 and a control module 108
mounted on top of the vehicle 102. The control module 108 receives a GPS signal from satellites
504 and determines a current location. The control module 108 may also communicate with an
antenna 506 for a data network. The control module 108 provides location based content to the
projectors 104 which then display the location based content. The projectors 104 are depicted
displaying images 804 that advertise for Joe’s Bar & Grill at the next exit as well as a special that
is available. The control module 108 may receive the location based content from the antenna
506 for the data network.

Figure 9 illustrates a diagrammatic representation of a machine in the exemplary form of
a computing system 900 within which a set of instructions, for causing the machine to perform
any one or more of the methodologies discussed herein, may be executed. Within the computer
system 900 is a set of instructions for causing the machine to perform any one or more of the
methodologies discussed herein. In alternative embodiments, the machine may be connected
(e.g., networked) to other machines in a LAN, an intranet, an extranet, or the Internet. The
machine can be a host in a cloud, a cloud provider system, a cloud controller or any other

machine. The machine can operate in the capacity of a server or a client machine in a client-
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server network environment, or as a peer machine in a peer-to-peer (or distributed) network
environment. The machine may be a personal computer (PC), a tablet PC, a console device or
set-top box (STB), a Personal Digital Assistant (PDA), a cellular telephone, a web appliance, a
server, a network router, switch or bridge, or any machine capable of executing a set of
instructions (sequential or otherwise) that specify actions to be taken by that machine. Further,
while only a single machine is illustrated, the term “machine” shall also be taken to include any
collection of machines (e.g., computers) that individually or jointly execute a set (or multiple
sets) of instructions to perform any one or more of the methodologies discussed herein.

The computer system 900 includes a processing device 902, a main memory 904 (e.g.,
read-only memory (ROM), flash memory, dynamic random access memory (DRAM) such as
synchronous DRAM (SDRAM) or DRAM (RDRAM), etc.), a static memory 906 (e.g., flash
memory, static random access memory (SRAM), etc.), and a secondary memory 918 (e.g., a data
storage device in the form of a drive unit, which may include fixed or removable computer-
readable storage medium), which communicate with each other via a bus 930.

Processing device 902 represents one or more general-purpose processing devices such as
a microprocessor, central processing unit, or the like. More particularly, the processing device
902 may be a complex instruction set computing (CISC) microprocessor, reduced instruction set
computing (RISC) microprocessor, very long instruction word (VLIW) microprocessor,
processor implementing other instruction sets, or processors implementing a combination of
instruction sets. Processing device 902 may also be one or more special-purpose processing
devices such as an application specific integrated circuit (ASIC), a field programmable gate array
(FPGA), a digital signal processor (DSP), network processor, or the like. Processing device 902
is configured to execute the instructions 926 for performing the operations and steps discussed
herein.

The computer system 900 may further include a network interface device 922. The
computer system 900 also may include a video display unit 910 (e.g., a liquid crystal display
(LCD) or a cathode ray tube (CRT)) connected to the computer system through a graphics port
and graphics chipset, an alphanumeric input device 912 (e.g., a keyboard), a cursor control
device 914 (e.g., a mouse), and a signal generation device 920 (e.g., a speaker).

The secondary memory 918 may include a machine-readable storage medium (or more
specifically a computer-readable storage medium) 924 on which is stored one or more sets of
instructions 926 embodying any one or more of the methodologies or functions described herein.
In one embodiment, the instructions 926 include instructions for the control module 108 as

described herein. The instructions 926 may also reside, completely or at least partially, within the
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main memory 904 and/or within the processing device 902 during execution thereof by the
computer system 900, the main memory 904 and the processing device 902 also constituting
machine-readable storage media.

The computer-readable storage medium 924 may also be used to store the instructions
926 persistently. While the computer-readable storage medium 924 is shown in an exemplary
embodiment to be a single medium, the term “computer-readable storage medium”™ should be
taken to include a single medium or multiple media (e.g., a centralized or distributed database,
and/or associated caches and servers) that store the one or more sets of instructions. The term
“computer-readable storage medium” shall also be taken to include any medium that is capable
of storing or encoding a set of instructions for execution by the machine and that cause the
machine to perform any one or more of the methodologies of the present invention. The term
“computer-readable storage medium” shall accordingly be taken to include, but not be limited to,
solid-state memories, and optical and magnetic media.

The instructions 926, components and other features described herein can be
implemented as discrete hardware components or integrated in the functionality of hardware
components such as ASICS, FPGAs, DSPs or similar devices. In addition, the instructions 926
can be implemented as firmware or functional circuitry within hardware devices. Further, the
instructions 926 can be implemented in any combination hardware devices and software
components.

In the above description, numerous details are set forth. It will be apparent, however, to
one of ordinary skill in the art having the benefit of this disclosure, that embodiments of the
present invention may be practiced without these specific details. In some instances, well-known
structures and devices are shown in block diagram form, rather than in detail, in order to avoid
obscuring the description.

Some portions of the detailed description are presented in terms of algorithms and
symbolic representations of operations on data bits within a computer memory. These
algorithmic descriptions and representations are the means used by those skilled in the data
processing arts to most effectively convey the substance of their work to others skilled in the art.
An algorithm is here and generally, conceived to be a self-consistent sequence of steps leading to
a desired result. The steps are those requiring physical manipulations of physical quantities.
Usually, though not necessarily, these quantities take the form of electrical or magnetic signals
capable of being stored, transferred, combined, compared and otherwise manipulated. It has
proven convenient at times, principally for reasons of common usage, to refer to these signals as

bits, values, elements, symbols, characters, terms, numbers or the like.
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It should be borne in mind, however, that all of these and similar terms are to be
associated with the appropriate physical quantities and are merely convenient labels applied to
these quantities. Unless specifically stated otherwise as apparent from the above discussion, it is
appreciated that throughout the description, discussions utilizing terms such as “monitoring,”

“identifying,” “generating,” “providing,” “selecting,” “obtaining,” “receiving,” “deleting,”

2 e N1

“executing,” “requesting,” “communicating,” or the like, refer to the actions and processes of a
computing system, or similar electronic computing device, that manipulates and transforms data
represented as physical (e.g., electronic) quantities within the computing system's registers and
memories into other data similarly represented as physical quantities within the computing
system memories or registers or other such information storage, transmission or display devices.
The words “example” or “exemplary” are used herein to mean serving as an example,
instance or illustration. Any aspect or design described herein as “example’ or “exemplary” is
not necessarily to be construed as preferred or advantageous over other aspects or designs.
Rather, use of the words “example” or “exemplary” is intended to present concepts in a concrete
fashion. As used in this application, the term “or” is intended to mean an inclusive “or” rather
than an exclusive “or.” That is, unless specified otherwise, or clear from context, “X includes A
or B” is intended to mean any of the natural inclusive permutations. That is, if X includes A; X
includes B; or X includes both A and B, then “X includes A or B” is satisfied under any of the
foregoing instances. In addition, the articles “a” and “an” as used in this application and the
appended claims should generally be construed to mean “one or more” unless specified
otherwise or clear from context to be directed to a singular form. Moreover, use of the term “an
embodiment” or “one embodiment” or “an implementation” or “one implementation” throughout
is not intended to mean the same embodiment or implementation unless described as such.
Embodiments described herein may also relate to an apparatus for performing the
operations herein. This apparatus may be specially constructed for the required purposes, or it
may comprise a general-purpose computer selectively activated or reconfigured by a computer
program stored in the computer. Such a computer program may be stored in a non-transitory
computer-readable storage medium, such as, but not limited to, any type of disk including floppy
disks, optical disks, CD-ROMs and magnetic-optical disks, read-only memories (ROMs),
random access memories (RAMs), EPROMs, EEPROMs, magnetic or optical cards, flash
memory, or any type of media suitable for storing electronic instructions. The term “computer-
readable storage medium” should be taken to include a single medium or multiple media (e.g., a
centralized or distributed database and/or associated caches and servers) that store the one or

more sets of instructions. The term “computer-readable medium™ shall also be taken to include
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any medium that is capable of storing, encoding or carrying a set of instructions for execution by
the machine and that causes the machine to perform any one or more of the methodologies of the
present embodiments. The term “computer-readable storage medium™ shall accordingly be taken
to include, but not be limited to, solid-state memories, optical media, magnetic media, any
medium that is capable of storing a set of instructions for execution by the machine and that
causes the machine to perform any one or more of the methodologies of the present
embodiments.

The algorithms and displays presented herein are not inherently related to any particular
computer or other apparatus. Various general-purpose systems may be used with programs in
accordance with the teachings herein, or it may prove convenient to construct a more specialized
apparatus to perform the required method steps. The required structure for a variety of these
systems will appear from the description below. In addition, the present embodiments are not
described with reference to any particular programming language. It will be appreciated that a
variety of programming languages may be used to implement the teachings of the embodiments
as described herein.

The above description sets forth numerous specific details such as examples of specific
systems, components, methods and so forth, in order to provide a good understanding of several
embodiments of the present invention. It will be apparent to one skilled in the art, however, that
at least some embodiments of the present invention may be practiced without these specific
details. In other instances, well-known components or methods are not described in detail or are
presented in simple block diagram format in order to avoid unnecessarily obscuring the present
invention. Thus, the specific details set forth above are merely exemplary. Particular
implementations may vary from these exemplary details and still be contemplated to be within
the scope of the present invention.

It is to be understood that the above description is intended to be illustrative and not
restrictive. Many other embodiments will be apparent to those of skill in the art upon reading and
understanding the above description. The scope of the invention should, therefore, be determined
with reference to the appended claims, along with the full scope of equivalents to which such
claims are entitled. The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described embodiments are to be
considered in all respects only as illustrative and not restrictive. The scope of the invention is,
therefore, indicated by the appended claims rather than by the foregoing description. All
changes which come within the meaning and range of equivalency of the claims are to be

embraced within their scope.
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CLAIMS

1. A system comprising:

a vehicle;

one or more projectors, each of the one or more projectors mounted on the vehicle such
that an image created by the projector is cast on a surface of the vehicle; and

a control module configured to provide images to the one or more projectors for display

on a side of the vehicle.

The system of claim 1, wherein the control module is configured to provide image

information corresponding to the images.

The system of claim 1, wherein each of the one or more projectors is coupled to the

vehicle with a mounting mechanism.

The system of claim 3, wherein the mounting mechanism comprises an adjustable arm.

The system of claim 1, wherein the control module comprises a skew module for

compensating for a non-perpendicular angle of projection.

An apparatus comprising:

a location module that determines a current location of a vehicle;

a content selection module that determines a content corresponding to the current
location; and

a display module that provides images corresponding to the content to one or more

projectors for display on a side of a vehicle.

The apparatus of claim 6, further comprising a movement module that determines

whether the vehicle is moving.

The apparatus of claim 7, wherein when the movement module determines that the

vehicle is moving the display module is limited to displaying still images.

The apparatus of claim 6, wherein the location module receives location information

from a global positioning system (GPS) enabled device.

The apparatus of claim 6, wherein the location module comprises a global positioning

system (GPS) enabled device.
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The apparatus of claim 6, wherein the apparatus comprises a phone.

The apparatus of claim 6, further comprising a communication module for

communicating with one or more devices.

The apparatus of claim 12, wherein the communication module is configured to

communicate with a phone.

The apparatus of claim 13, wherein the phone comprises an application for interfacing

with the communication module.

The apparatus of claim 13, wherein the communication module is configured to

communicate wirelessly.

The apparatus of claim 13, further comprising a storage module for accessing content

data on a storage device.

The apparatus of claim 6, wherein the display module provides different images to

different projectors at substantially simultaneous display.

A computer program product comprising a non-transitory computer readable medium
having computer usable program code executable to perform operations, the operations of
the computer program product comprising:

receiving location data indicating a current location of a vehicle;

determining content corresponding to the current location; and

providing images corresponding to the content to one or more projectors for display on a

side of a vehicle.

The computer program product of claim 18, wherein the operations further comprise

selecting the content for display based on a location of the vehicle

The computer program product of claim 18, wherein the operations further comprise

displaying static images when the vehicle is moving.
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