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(57) ABSTRACT

Systems and methods for generating targeted media content
capture an image from an image capture device. The system
can analyze the image to recognize an image fingerprint,
such as a facial feature or a license plate. Some image
fingerprints can be correlated with one another, for example
aperson’s face can be correlated with a car license plate. The
system then correlates image fingerprints with attributes,
which could be used to select media content that is special-
ized for those attributes. The system can also collect cor-
relative information to enhance the attribute and image
fingerprint capabilities.
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SYSTEMS AND METHODS FOR
GENERATING TARGETED MEDIA
CONTENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation-In-Part applica-
tion of currently pending U.S. patent application Ser. No.
16/142,435, filed Sep. 26, 2018, and it is also a Continua-
tion-In-Part application of currently pending U.S. patent
application Ser. No. 16/111,109, filed Aug. 23, 2018, which
is a Continuation-In-Part of U.S. patent application Ser. No.
16/036,625, filed Jul. 16, 2018. The subject matter of all
applications cited herein are hereby incorporated by refer-
ence in its entirety as if set forth herein.

FEDERALLY FUNDED RESEARCH OR

DEVELOPMENT
[0002] Not Applicable
BACKGROUND
[0003] The present disclosure relates generally to provid-

ing or supplementing media content based on one or more
images captured by an image capture device.

[0004] There are many types of media delivery systems
used by companies, such as, for example, billboards, service
kiosks, drive-through windows, and gas station pumps, that
display media to consumers in a variety of locations, such as,
for example, museums, galleries, theme parks, audience
centers, zoos, and roads. Often, to enhance the viewer
experience, these media delivery systems will provide media
content, for example to inform, educate or entertain a target
audience, and/or to advertise goods or services. The media
content is often played back on a display, speakers, head-
phones, and/or other playback devices, such as, for example,
a portable or handheld device (e.g., a tablet or smartphone).
[0005] One aspect of providing media content to supple-
ment a media delivery system is providing content that will
be of interest or entertaining to the audience members. Each
audience may be made up of various members that have
different interests and needs. Thus, those skilled in the art are
constantly striving to provide systems and methods that
provide media content that supplements media delivery
systems to meet the needs of each particular audience
member.

SUMMARY

[0006] Systems and methods in accordance with various
aspects of this disclosure provide targeted media content
based upon a set of images captured. The media content
computer system is generally electronically coupled to any
media content playback device(s) and the image-capturing
devices of the system. As used herein, an electronic or a
functional connection is one that allows two electronic
devices to transmit data to one another. An electronic
connection may be wired or wireless using any suitable
data-coupling technology.

[0007] In preferred embodiments, a set of images is ana-
lyzed to determine the most effective targeted media content
appropriate. One or more images are generally analyzed by
a media content computer system to generate identifiers as
a function of image fingerprints found in a set of images, for
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example by transmitting queries to an image database that
correlates image fingerprints with identifiers.

[0008] The media content computer system could also be
programmed to analyze identifiers to determine related
identifiers that are not found in a set of images, for example
by transmitting queries to a relationship database that cor-
relates identifiers that are related to one another. Exemplary
related identifiers include identifiers of occupants (e.g. driv-
ers and/or passengers) that are known to ride within an
identified vehicle, or identifiers of students that are known to
follow an identified teacher. In preferred embodiments, the
media content computer system could generate new rela-
tionships through analysis of a set of images, and can also
create expiration times for any relationships such that a
relationship could be deleted upon a time threshold. For
example, a media content computer system could analyze a
set of images that contain three people identified via facial
recognition algorithms who all enter a car having a license
plate. Unique identifiers of each of the three people and the
car could be associated with one another in the relationship
database, such that each person has a relationship with the
car. Relationships could be set to expire as a function of an
algorithm, for example a person who sits in a driver’s seat
could be configured to have a permanent relationship or a
relationship that expires within a year while a person who
sits in a passenger seat could have a relationship set to expire
within a threshold time period (e.g. a few days, a week).
[0009] The media content computer system preferably
uses some or all of the identifiers to determine attributes that
are related to the identifiers, for example by transmitting
queries to an attribute database that correlates an identifier
with one or more attributes. In some embodiments, the
media content computer system could further populate the
attribute database by analyzing one or more transactions. A
set of images could be taken of an individual identified by
their facial fingerprint, and recognition of an action indica-
tive of a transaction taking place, for example a movement
to swipe an RFID (Radio Frequency Identifier) chip in front
of'a gas station pump or a movement to provide a credit card
to a cash register attendant. That transaction identifier could
be correlated with a transaction that is recorded by a
transactional capture device, such as a cash register or a gas
station pump via any suitable means, for example via a
time-stamp or a bar code, such that transaction information
could then be associated with the person’s identifier in the
attribute database.

[0010] With such gleaned attributes, one or more samples
of media content could be generated, for example by trans-
mitting queries to a media content database that correlates
one or more attributes with media content. For example, an
individual who purchases a certain type of good could be
provided media content associated with that good, or an
individual who prefers media content with subtitles could be
provided media content with subtitles. The media content
system could further monitor individuals’ actions in
response to the playing media content to alter the media
content, for example an individual who is not looking at a
display within a threshold period of time could trigger the
media content system to cycle the playing media content
with a different media content file. Attributes in the attribute
database could also further be modified as a function of
observed actions.

[0011] In some embodiments, a media content computer
system could be programmed to identify a transaction, for
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example a payment for fuel at a filling station or a payment
for one or more items at a cash register or other electronic
payment station. In some embodiments, the media content
computer system could be programmed with an advanced
algorithmic analysis program that recognizes transactional
movements and goods from a detailed set of images to
derive transaction attributes (e.g. identifies a facial finger-
print, identifies a purchase, and identifies a good to associate
an identifier of the facial fingerprint with an attribute of that
good). In preferred embodiments, the media content com-
puter system cooperates with transactional capture devices
that capture a set of transaction attributes and a captured
transaction identifier. Such captured transaction identifiers
captured by the transactional capture device could then be
matched with generated transaction identifiers derived from
an analysis of a set of images. Contemplated transaction
identifiers include time-stamp values and partial or whole
account numbers (e.g. credit card account numbers or mem-
bership IDs). Contemplated transactional capture devices
include filling station pumps, service kiosks, and cash reg-
ister computer systems. Matched transaction identifiers
could then be used to update an attribute database using
transaction attributes captured by a transactional capture
device correlated with identifiers derived from an image
fingerprint.

[0012] In one embodiment, a media content system and
method may also determine playback parameters for the
media content. In accordance with some aspects, a configu-
ration of an interactive touchscreen or other input device
may be modified based upon the captured image. In accor-
dance with a number of these aspects, a subsequent image
may be captured, and the media content and/or playback
parameters are updated based upon the subsequent image.
For example, an image may identify a height of a person
relative to a height of a touchscreen, which triggers the
system to move a user interface of the touchscreen to a new
height as a function of the person’s height, or an image may
identify a person having an English primary language attri-
bute, which triggers the system to play media non-English
content with English subtitles.

[0013] A media content-providing system in accordance
with this disclosure could optionally include one or more of
an exhibit control system, module, or functionality; a con-
tent control system, module, or functionality; an image
analysis system, module, or functionality; and a facial
recognition system, module, or functionality. The exhibit
control function may advantageously be provided by a
computer system that is connected to an image capture
device (e.g., a camera) focused on an audience area near the
exhibit, and one or more media playback devices. The
computer system could control the camera to capture images
of the audience area, process the image to recognize iden-
tifiers associated with attributes, and provide the attributes to
a content control system, module, or functionality. The
computer system then receives media content information to
download media content from a third party or it receives
media content directly. The media content is then played
back by the playback devices. The media content informa-
tion may include playback parameters for the media content,
and the computer system may advantageously adjust the
playback parameters based on information from the facial
recognition system. The content control function may be
performed by a computer system, a database storing media
content associated with the exhibit, and a database that

Jan. 16, 2020

stores audience member information. The content control
system or module receives the image from the exhibit
control system or module and provides the image to the
image analysis system or module and/or facial recognition
system or module. The content control system or module
then receives audience information from the image analysis
system or module and/or the facial recognition system or
module, and it determines the media content and playback
parameters that are sent to the exhibit control system or
module. The image analysis system or module receives the
image of the audience area from the content control system
or module, analyzes the image, and returns audience infor-
mation attributes determined based on the image analysis to
the content control system or module.

[0014] Contemplated media delivery systems further
include any device suitable for delivering media content to
an audience member, preferably in a video/audio format,
although other forms of media content could be used, for
example smell, taste, or tactile formats. In accordance with
some aspects of this disclosure, a media delivery system
includes an image capture device operable to obtain an
image, a media content playback device, a processor, and
memory that stores instructions for the processor, media
content that can be played on the playback device, and a
database that stores identifier relationships between media
content and identified entities within a captured image. The
instructions cause one or more processors of the media
delivery system to receive the image from the image capture
device. The image is analyzed to determine image identifi-
ers, and the image identifiers are matched with related media
content in the database to determine what types of media are
the most appropriate to display on the media content play-
back device.

[0015] In accordance with some other aspects of the
disclosure, a method for providing media content for an
exhibit is performed in the following manner: An image of
an entity is captured by an image capture device. A processor
performs image analysis on the captured image to identify
one or more image identifiers. The processor then matches
the image identifiers against media content that is related
with one or more of the image identifiers. The processor then
selects media content and transmits it to the media content
playback device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a diagrammatic embodiment of systems
and devices that perform processes for providing media
content to supplement an exhibit in accordance with aspects
of the disclosure.

[0017] FIG. 2 is a block diagram of an exemplary com-
puter processing system in accordance with an aspect of the
disclosure.

[0018] FIG. 3 is conceptual perspective view of an exem-
plary room with an exhibit including playback devices to
provide supplemental media content accordance with an
aspect of the disclosure.

[0019] FIG. 4A is a flow diagram of an overview of an
exemplary process for providing supplemental media con-
tent for an exhibit based upon an image of an audience area
of the exhibit in accordance with an aspect of the disclosure.
[0020] FIG. 4B is a flow diagram of an exemplary process
for providing supplemental media content for an exhibit
based upon visual identifiers of one or more groups identi-
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fied in an image of an audience area of the exhibit in
accordance with an aspect of the disclosure.

[0021] FIG. 4C is a flow diagram of an exemplary process
for providing supplemental media content for an exhibit
based upon facial recognition of audience members in an
image of an audience area of the exhibit in accordance with
an aspect of the disclosure.

[0022] FIG. 5 is a block diagram of components of an
exhibit control system in accordance with an embodiment of
the disclosure.

[0023] FIG. 6 is a flow diagram of an exemplary process
performed by the exhibit control system to obtain and
playback supplemental media content in accordance with an
aspect of the disclosure.

[0024] FIG. 7 is a flow diagram of an exemplary process
performed by a content control system to provide supple-
mental media content to an exhibit in accordance with an
aspect of the disclosure.

[0025] FIG. 8A is conceptual diagram of a data record for
an audience member stored by an exemplary content control
system for using in determining the proper media content to
provide in accordance with an aspect of the disclosure.
[0026] FIG. 8B is conceptual diagram of a data record for
a group stored by the content control system of FIG. 8A for
using in determining the proper media content to provide in
accordance with an aspect of the disclosure.

[0027] FIG. 9A is a flow diagram of a process performed
by an exemplary content control system to obtain audience
member information and generate an audience member
record in accordance with an aspect of this disclosure.
[0028] FIG. 9B is a flow diagram of a process performed
by an exemplary content control system to obtain group
information and generate a group record in accordance with
an aspect of this disclosure.

[0029] FIG. 10A is a flow diagram of a process performed
by an embodiment of image analysis system to store data
records of images of audience members in accordance with
an aspect of the disclosure.

[0030] FIG. 10B is a flow diagram of a process performed
by an exemplary facial recognition system to store data
records of images of audience members in accordance with
an aspect of the disclosure.

[0031] FIG. 11 is a conceptual drawing of an exemplary
facial image record maintained by facial recognition system
in accordance with an aspect of the disclosure.

[0032] FIG. 12 is a conceptual diagram of exemplary
modules of software for performing facial recognition analy-
sis on a captured image of an audience area in accordance
with an aspect of the disclosure.

[0033] FIG. 13 is a flow diagram of an exemplary process
performed by a facial recognition system to generate audi-
ence information from a captured image of an audience area
in accordance with an aspect of the disclosure.

[0034] FIG. 14 is a conceptual drawing of an exemplary
group image analysis record maintained by facial recogni-
tion system in accordance with an aspect of the disclosure.
[0035] FIG. 15 is a conceptual diagram of an embodiment
of functional modules for performing image analysis on a
captured image of an audience area in accordance with an
aspect of the disclosure.

[0036] FIG. 16 is a flow diagram of an exemplary process
performed by an image analysis module to generate audi-
ence information from a captured image of an audience area
in accordance with an aspect of the disclosure.
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[0037] FIG. 17 is a flow diagram of an exemplary process
performed by an image analysis module to analyze a cap-
tured image to identify visual identifiers of groups in an
audience area in accordance with an aspect of the disclosure.
[0038] FIG. 18 is a flow diagram of an exemplary process
performed by an image analysis module to analyze a cap-
tured image to identify members of groups based upon
colors or patterns of visual identifiers in accordance with an
aspect of the invention.

[0039] FIG. 19 shows a schematic of an embodiment of a
media delivery system.

[0040] FIG. 20 shows an exemplary method of using the
media delivery system of FIG. 19.

[0041] FIG. 21 shows a diagrammatic representation of an
embodiment of systems and devices that perform processes
for providing location information for groups of users in a
venue in accordance with one aspect of the invention.
[0042] FIG. 22 is a block diagram of an embodiment of a
computer processing system in a component in accordance
with an aspect of the disclosure.

[0043] FIG. 23 is conceptual perspective view of an exem-
plary venue having placement of image capture devices at
various exhibits in the venue in accordance with an aspect of
the disclosure.

[0044] FIG. 24 is a flow diagram of an exemplary process
for providing location information about users at various
locations in a venue in accordance with an aspect of the
disclosure.

[0045] FIG. 25 is a block diagram of exemplary compo-
nents of an exhibit control system in accordance with an
aspect of the disclosure.

[0046] FIG. 26 is a flow diagram of an exemplary process
performed by the exhibit control system to capture an image
of registered users in an exhibit area in accordance with an
aspect of this disclosure.

[0047] FIG. 27 is a flow diagram of an exemplary process
performed by the exhibit control system to capture provide
consumable information about registered users in accor-
dance with an aspect of this disclosure.

[0048] FIG. 28 is a flow diagram of a process performed
by an exhibit control system to associate an image captured
at a photo opportunity are with a registered user in accor-
dance with an aspect of the invention.

[0049] FIG. 29 is a flow diagram of a process performed
a central control system to maintain and provide location
information for registered users and crowd information for
locations including exhibits in accordance with an aspect of
this invention.

[0050] FIG. 30 is a flow diagram of a process performed
a central control system to maintain and provide identifica-
tions of consumable products available to registered users in
accordance with an aspect of this invention.

[0051] FIG. 31 is a flow diagram of a process performed
by a central control system to obtain and maintain captured
images for photo opportunity areas associated with regis-
tered users in accordance with an embodiment of the inven-
tion.

[0052] FIG. 32 is a flow diagram of a process performed
by the central control system to determine whether regis-
tered users meet required criteria for an area in the venue in
accordance with an aspect of the disclosure.

[0053] FIG. 33 is a flow diagram of a process performed
by the central control system to provide location information
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of registered users in a group to a group member in accor-
dance with an aspect of the disclosure.

[0054] FIG. 34 is a conceptual diagram of a data record for
a registered user stored by the central control system in
accordance with an aspect of the disclosure.

[0055] FIG. 35 is a conceptual diagram of a data record for
a location in the venue stored by the central control system
in accordance with an aspect of the disclosure.

[0056] FIG. 36 is a flow diagram of a process performed
by a central control system to obtain user information and
generate a registered user record in accordance with an
aspect of this disclosure.

[0057] FIG. 37 is a flow diagram of a process performed
by a central control system to provide crowd information to
registered users in accordance with an aspect of the disclo-
sure.

[0058] FIG. 38 is a flow diagram of a process performed
by a facial recognition system to store data records of images
of registered users in accordance with an aspect of the
disclosure.

[0059] FIG. 39 is a conceptual drawing of a facial image
record maintained by facial recognition system in accor-
dance with an aspect of the disclosure.

[0060] FIG. 40 is a conceptual diagram of the modules of
software for performing facial recognition analysis on a
captured image of a location in accordance with an aspect of
the disclosure.

[0061] FIG. 41 is a flow diagram of a process performed
by a facial recognition system to generate location informa-
tion from a captured image of an area location in accordance
with an aspect of the disclosure.

DETAILED DESCRIPTION

[0062] Systems and methods in accordance with various
aspects of this disclosure provide targeted media content
based upon a set of images captured. As used herein, a “set”
comprises at least one item, such that a “set of images” could
comprise only a single image, or several images, but never
zero images. It should be appreciated that any captured,
received, or generated data could comprise a single data
element or a plurality of data elements.

[0063] For purposes of this discussion, “media content”
comprises any type of content that may be sensed by human
being during playback. Examples of types of media content
include, but are not limited to, visual, audio, tactile, vibra-
tional, smell, taste, or any other form of media that may be
sensed by a human user. Accordingly, a media content
playback device could be any suitable electronic device that
is configured to play the media content to a user, for example
a video display, an audio speaker, a braille display, an
olfactometer, or any combination thereof.

[0064] At least one display and image capturing device are
preferably accessed and controlled by a media content
computer system that cross-references information gleaned
from a set of captured images against one or more databases
to select targeted media content. As used herein, a “computer
system” comprises any suitable combination of computing
or compute devices, such as desktops, laptops, cellular
phones, blades, servers, interfaces, systems, databases,
agents, peers, engines, modules, or controllers, operating
individually or collectively. Computer systems comprise at
least a processor configured to execute software instructions
stored on a tangible, non-transitory computer readable stor-
age medium (e.g., hard drive, solid state drive, RAM, flash,
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ROM, etc.). The software instructions preferably configure
the computer system to execute the functionality as dis-
closed. In some embodiments, a computer system may be
distributed across a network, while in other embodiments, a
computer system may comprise only a single embedded
system.

[0065] Aspects of the disclosure may be embodied as a
system, method or program code/instructions stored on one
or more machine-readable media. Accordingly, aspects may
take the form of hardware, software (including firmware,
resident software, micro-code, etc.), or a combination of
software and hardware aspects that may all generally be
referred to herein as a “circuit,” “module” or “system.” The
functionality provided as individual modules/units in the
example illustrations can be organized differently in accor-
dance with any one of platform (operating system and/or
hardware), application ecosystem, interfaces, programmer
preferences, programming language, administrator prefer-
ences, etc.

[0066] Any combination of one or more non-transitory
machine-readable medium(s) may be utilized. A machine-
readable storage medium may be, for example, but not
limited to, a system, apparatus, or device, that employs any
one of or combination of electronic, magnetic, optical,
electromagnetic, infrared, or semiconductor technology to
store program code. More specific examples (a non-exhaus-
tive list) of the machine-readable storage medium would
include the following: 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), 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 non-transitory
machine-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 non-transitory machine-readable storage
medium can be machine-readable, but preferably program
instructions are not stored on a non-transitory storage
medium.

[0067] A machine-readable signal medium may include a
propagated data signal with machine-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
machine-readable signal medium may be any machine-
readable medium that is not a machine-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.

[0068] Program code such as the “C” programming lan-
guage, assembly language, or similar programming lan-
guages embodied on a machine-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.

[0069] Computer program code for carrying out opera-
tions for aspects of the disclosure may be written in any
combination of one or more programming languages,
including an object oriented programming language such as
the Java® programming language, C++ or the like; a
dynamic programming language such as Python; a scripting
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language such as Perl programming language or PowerShell
script language; and conventional procedural programming
languages, such as the “C” programming language or similar
programming languages. The program code may execute
entirely on a stand-alone machine, may execute in a distrib-
uted manner across multiple machines, and may execute on
one machine while providing results and or accepting input
on another machine.

[0070] The program code/instructions may also be stored
in a non-transitory machine-readable medium that can direct
a machine to function in a particular manner, such that the
instructions stored in the machine-readable medium produce
an article of manufacture including instructions which
implement the function/act specified in the flowchart and/or
block diagram block or blocks.

[0071] As used herein, an “image fingerprint” is any
portion of an image that can be analyzed to provide a
characteristic. The characteristics could be unique, for
example a facial fingerprint used to perform facial recogni-
tion on a photo of a person’s face, or they could be
non-unique, for example a uniform worn by one of a
plurality of people within a group. Likewise, identifiers
could also be unique, for example a person’s social security
number or a UID (Unique Identifier assigned by the system),
or non-unique, for example a name of a school a group of
students attend. Contemplated image fingerprints include
facial fingerprints, license plate numbers, logos, bar codes,
clothing/accessories, or any other suitable image that can be
tagged with a feature. Contemplated identifiers include
social security numbers, UlIDs, license plate alphanumeric
codes, car make/model, and group names (e.g. name of
school, name of class, name of company).

[0072] As used herein, an “attribute” comprises any char-
acteristic, and could be saved in any suitable form, for
example a numerical value or an alphanumeric string. Con-
templated attributes include preferences for goods and/or
services and demographics.

[0073] Flowcharts are provided to aid in understanding the
illustrations and are not to be used to limit scope of the
claims. The flowcharts depict exemplary operations that can
vary within the scope of the claims. Additional operations
may be performed; fewer operations may be performed; the
operations may be performed in parallel; and the operations
may be performed in a different order. Each block of the
flowchart illustrations and/or block diagrams, and combina-
tions of blocks in the flowchart illustrations and/or block
diagrams, can be implemented programmatically by execut-
ing program code on a computer system using one or more
processors.

[0074] Plural instances may be provided for components,
operations or structures described herein as a single instance.
Boundaries between various components, operations and
data stores may be defined arbitrarily. Particular operations
are preferably illustrated in the context of specific illustra-
tive configurations. Other allocations of functionality are
envisioned and may fall within the scope of the disclosure.
In general, structures and functionality shown as separate
components in the example configurations may be imple-
mented as a combined structure or component. Similarly,
structures and functionality shown as a single component
may be implemented as separate components. These and
other variations, modifications, additions, and improve-
ments may fall within the scope of the disclosure.
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[0075] Cloud Computing: The system and techniques
described above are applicable and useful in the cloud
computing environment. Cloud computing means comput-
ing capability that provides an abstraction between the
computing resource and its underlying technical architecture
(e.g., servers, storage, networks), enabling convenient, on-
demand network access to a shared pool of configurable
computing resources that can be rapidly provisioned and
released with minimal management effort or service pro-
vider interaction. The term “cloud” is intended to refer to a
plurality of disparate computer systems electronically
coupled using a network, and cloud computing allows
shared resources, for example, software, data, processors,
bandwidth, and information to be available, on-demand, like
a public utility.

[0076] Exemplary cloud computing providers deliver
business applications online which are accessed from
another web service or software like a web browser, while
the software and data are stored remotely on servers. The
cloud computing architecture can use a layered approach for
providing application services. A first layer is an application
layer that is executed at client computers. After the appli-
cation layer, could be a cloud platform and cloud infrastruc-
ture, followed by a “server” layer that includes hardware and
computer software designed for cloud specific services. The
various disclosed systems can be a part of the server layer
for using the innovative techniques described above.
[0077] FIG. 1 illustrates a system 100 for providing media
content to supplement an exhibit in accordance with an
aspect of the disclosure. The system 100 includes a facial
recognition module 102 and/or an image analysis module
106; a content control module 104; and exhibit control
module 108, all of which are communicatively connected to
one another by a network 110. A portable personal commu-
nication device 120 and a computer 125 may also be
connected to the network 110. Although shown as separate
devices or functionalities in FIG. 1, the facial recognition
module 102, one or more of the content control module 104,
the image analysis module 106, and the exhibit control
module 108 may be provided by a single computing system.
Alternatively, the processes that provide one or more of the
facial recognition module 102, the content control module
104, the image analysis module 106, and the exhibit control
module 108 may be distributed across multiple systems that
are communicatively connected via the network 110.
[0078] The facial recognition module 102 may be imple-
mented or functionalized by a computer system that includes
a memory and a processing unit to perform the processes for
providing facial recognition, for example by capturing a set
of' images and cross-referencing facial fingerprints against a
database that contains relationships between facial finger-
prints and identifiers. The computer system that implements
the facial recognition module, functionality, or system may
include one or more servers, routers, computer systems,
and/or memory systems that are communicatively connected
via a network to provide facial recognition and/or other
image analysis, and to return identifiers that can be used to
derive appropriate media content.

[0079] The content control module 104 may be imple-
mented or functionalized by a computer system that includes
a memory and a processing unit to perform processes for
storing and providing media content for one or more exhibits
in a venue. The content control module 104 may also
advantageously store and update audience information for
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use in determining the media content to provide to an
exhibit. The content control functionality may be provided
by a central control system for the venue. Specifically, the
content control module 104 may be implemented or func-
tionalized by a system that includes one or more servers,
routers, computer systems, and/or memory systems that are
communicatively connected via a network to store and
provide media content for one or more exhibits in the venue,
as well as to store and update audience information for use
in determining the content to provide to an exhibit.

[0080] The image analysis module 106 may be imple-
mented or functionalized by a computer system that includes
a memory and a processing unit to perform the processes for
providing image analysis. The computer system that imple-
ments the image analysis module, functionality, or system
may include one or more servers, routers, computer systems,
and/or memory systems that are communicatively connected
via a network to provide facial recognition and/or other
image analysis.

[0081] The exhibit control module 108 may be imple-
mented or functionalized by a computer system that controls
devices in the exhibit area that include an image capture
device and various playback devices for media content that
supplements the exhibit. Advantageously, one computer
system may control devices for more than one exhibit. In
specific embodiments, the exhibit control module 108 may
be implemented or functionalized by a system that includes
one or more servers, routers, computer systems, memory
systems, an image capture device, and/or media playback
devices that are communicatively connected via a local
network to obtain and present media content for the exhibit.
[0082] The network 110 may advantageously be the Inter-
net. Alternatively, the network 110 may be a Wide Area
Network (WAN), a Local Area Network (LAN), or any
combination of Internet, WAN, and LAN that can be used
communicatively to connect the various devices and/or
modules shown in FIG. 1.

[0083] The portable personal communication device 120
may a smart phone, tablet, Personal Digital Assistant (PDA),
a laptop computer, or any other device that is connectable to
the network 110 via wireless connection 122. The computer
125 may advantageously connect to the network 110 via
either a conventional “wired” or a wireless connection. The
computer 125 may be, for example, a desktop computer, a
laptop, a smart television, and/or any other device that
connects to the network 110. The portable personal com-
munication device 120 and/or the computer 125 allow a user
to interact with one or more of the above-described modules
to provide information such as, for example, personal infor-
mation to be added to audience member information of the
user. In some embodiments, the portable personal commu-
nication device 120 or a media delivery system 128 may be
used as the playback device of the supplemental media
content for an exhibit.

[0084] Although a particular system of devices and/or
functional modules is described above with respect to FIG.
1, other system architectures that, add, remove, and/or
combine various devices and/or modules may be used to
perform various processes in accordance with various other
aspects of the disclosure.

[0085] FIG. 2 is a high-level block diagram showing an
example of the architecture of a processing system 200 that
may be used according to some aspects of the disclosure.
The processing system 200 can represent a computer system
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that provides a facial recognition functionality, a content
control functionality, an image analysis functionality, an
exhibit control functionality, and/or other components or
functionalities.

[0086] Processing system 200 includes one or more pro-
cessors 205 in operative communication with memory 210
and coupled to a bus system 212. The bus system 212, as
shown in FIG. 2, is a schematic representation of any one or
more separate physical buses and/or point-to-point connec-
tions, connected by appropriate bridges, adapters and/or
controllers. The bus system 212, therefore, may include, for
example, a system bus, a Peripheral Component Intercon-
nect (PCI) bus, a HyperTransport or industry standard
architecture (ISA) bus, a small computer system interface
(SCSI) bus, a universal serial bus (USB), or an Institute of
Electrical and Electronics Engineers (IEEE) standard 1394
bus (sometimes referred to as “Firewire™).

[0087] The one or more processors 205 are the central
processing units (CPUs) of the processing system 200 and,
thus, control its overall operation. In certain aspects, the one
or more processors 205 accomplish this by executing soft-
ware stored in memory 210. The processor(s) 205 may be,
or may include, one or more programmable general-purpose
or special-purpose microprocessors, digital signal proces-
sors (DSPs), programmable controllers, application specific
integrated circuits (ASICs), programmable logic devices
(PLDs), or the like, or a combination of such devices.
[0088] Memory 210 represents any form of random access
memory (RAM), read-only memory (ROM), flash memory,
or the like, or a combination of such devices. Memory 210
includes the main memory of the processing system 200.
Instructions 215 implementing the process steps of
described below may reside in memory 210 and are
executed by the processor(s) 205 from memory 210.
[0089] Also advantageously connected operatively to the
processor(s) 205 through the bus system 212 are one or more
internal or external mass storage devices 220, and a network
interface 222. The mass storage device(s) 220 may be, or
may include, any conventional medium for storing large
volumes of data in a non-volatile manner, such as one or
more solid state, magnetic, or optical based disks. The
network interface 222 provides the processing system 200
with the ability to communicate with remote devices (e.g.,
storage servers) over a network, and may be, for example, an
Ethernet adapter, a Fiber Channel adapter, or the like.
[0090] The processing system 200 also advantageously
includes one or more input/output (I/O) devices 217 opera-
tively coupled to the bus system 212. The I/O devices 217
may include, for example, a display device, a keyboard, a
mouse, etc.

[0091] FIG. 3 illustrates an exhibit display area in accor-
dance with an aspect of the invention. As shown in FIG. 3,
an exhibit 315 is located in a room. For example, the exhibit
315 may be mounted on a wall of a room (as shown), placed
on the floor, or hanging from the ceiling. Alternatively, the
exhibit 315 may be a stage or other raised platform where
performances by actors, artists, musicians, or others may be
staged.

[0092] To provide supplemental media content, one or
more media playback devices may be provided to present
the supplemental media content to an audience. For
example, a personal device, such as a smart phone, tablet, or
other media playback device may be carried or worn by one
or more audience members and/or exhibit staff members.
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The personal devices may communicate with the exhibit
control module via a wireless connection, either directly to
the exhibit control module, or through a network connection
in accordance with various aspects to obtain and/or present
the supplemental media content.

[0093] In FIG. 3, the playback devices are shown as a
display 305 and speakers 320. The display 305 may be a
monitor or other video playback device that is located
proximate the exhibit 315 to display video content of the
supplemental media content for the exhibit 315. Speakers
320 are auditory playback devices that may advantageously
be mounted to the wall, or standing proximate the wall,
under the display 305, or elsewhere in the room, and that
play back auditory content in the supplemental media con-
tent. In general, the display 305, speakers 320, and/or other
playback devices may be located or mounted anywhere
proximate the exhibit 315, and they are advantageously
placed to provide sufficient coverage of an audience area 325
to allow the desired number of audience members to view,
hear, and/or in some other way sense the presentation of the
media content.

[0094] An audience area 325 is defined proximate the
exhibit 315. In FIG. 3, the audience area 325 is the floor in
front of the exhibit 315; however, the audience area 325 may
be any defined area where an audience may be expected to
stand, sit, or otherwise view the exhibit. For example, the
audience area 325 may be benches or seats in front of the
exhibit 315. In some embodiments, a sensor 330, such as, for
example, a pressure sensor, a motion detector, or any other
type of sensor that senses the presence of at least one
audience member, is located in or near to audience area 325.

[0095] Animage capture device 310, such as, for example,
a camera (preferably a video camera), is located proximate
the exhibit 315, e.g., in the wall, and it is focused on
audience area 325. The image capture device 310 captures
still images and/or video images of the audience as the
audience views the display 305 and/or the exhibit 315.
Although shown as wall-mounted proximate the exhibit 315,
the image capture device 310 may be placed anywhere in the
area of the exhibit 315 that will allow the device to capture
images of at least a portion, if not all, of the audience
members that are in and/or proximate to the audience area
325.

[0096] Although an exemplary exhibit area in accordance
with an aspect of the invention is described above with
reference to FIG. 3, other configurations that add, remove,
combine, and/or move components relative to one another
are possible.

[0097] FIG. 4A illustrates a flow diagram of a general
method for providing supplemental media content for an
exhibit using image processing of a captured image of the
audience area of the exhibit in accordance with another
aspect of the invention. Process 4000 receives information
about an audience member (4005). In accordance with some
embodiments, the information may be particular to the
individual audience member. In accordance with some other
embodiments, the information may pertain to group that
includes the audience member. For purposes of this discus-
sion, a group may be any set of audience members that have
common characteristics that may be used to determine
media content to provide. Examples of groups may include,
but are not limited to, classes, tour groups, families, and
people with similar disabilities.
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[0098] A visual identifier is then assigned for the audience
members (4010). In accordance with some embodiments, a
visual identifier may be particular to an individual audience
member. For example, a facial image of the audience
member may be assigned as a visual identifier of the
audience member in many of these embodiments. In accor-
dance with some other embodiments, the visual identifier
may be some sort of visual identifier that is assigned to each
member of a related group of audience members. For
example, the visual identifier may be, but is not limited to,
a particular color or pattern for garments worn by the group
or may be a color, pattern, or symbol on a lanyard, badge, or
tag worn or held by each member of the group that is
distributed to each member of the group by the venue.

[0099] A record that includes an identifier associated with
the audience member, a visual identifier, and information
relevant in determining the media content to present is
stored (4015). In accordance with some embodiments, the
record is a group record that identifies a group name or other
group identifier, the visual identifier associated with the
group, and group information that is information relevant in
determining the media content. In accordance with some
other embodiments, the record may be an audience member
record that stores a name or other identifier of an individual
audience member, a facial image or some other particular
visual identifier of the audience member, and member
information relevant in determining the media content for
the audience member.

[0100] The process 4000 captures an image of audience
members in an audience area proximate the exhibit (4020).
An image analysis process is then performed on the captured
image to identify each visual identifier in the captured image
(4025). As discussed in below, two examples of image
processing that may be used include color, pattern, or
symbol recognition for group visual identifiers, and facial
recognition for facial images of audience members. The
computer system can be programmed to derive such infor-
mation from a set of images, and make decisions upon
cross-referencing that information against a table or a data-
base. For example, the computer system could analyze a set
of images to determine what color a majority of entities
wear, what pattern a majority of entities have on a tag, what
symbol from a set of recognized symbols exist in a set of
images, and/or could be programmed to derive facial fin-
gerprints from a set of images. The member and/or group
information for each identified visual identifier (e.g., with
appropriate user information) is obtained (4030). Demo-
graphic information and, optionally, other audience-related
information for the audience as whole may also be deter-
mined or obtained by the image analysis device or module,
or the facial recognition device or module (4035). Identifier
information could be entered into a table or a database that
matches identifiers against media content (e.g. show media
content A to groups where a majority of entities wear red,
show media content B to groups where a majority of entities
wear blue), or into a table or database that matches identi-
fiers against attributes, which could then be used as a query
in another database to select media content (e.g. square
symbols are worn by English-speakers and triangles are
worn by Spanish speakers. Media content in English should
be shown to English speakers while media content in
Spanish should be shown to Spanish speakers). The media
content to present to the audience is then determined based
on the obtained group and/or user information and/or from
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the determined demographic information for the audience
(4040). In accordance with some aspects, playback param-
eters for each piece of media content to be provided may
also be selected as a function of attributes that are derived
either directly (e.g. direct analysis of a set of images) or
indirectly (e.g. indirect analysis by cross-referencing infor-
mation from the image against one or more databases). The
media content and/or playback parameters can then be
provided to the exhibit control device or module for play-
back using the media playback devices (4045), after which
the process 4000 ends.

[0101] FIG. 4B illustrates a flow diagram of a process 400
for providing supplemental media content for an exhibit in
accordance with an aspect of the invention based upon group
information and visual identifier that identify an audience
member as part of a particular group. In some particular
embodiments, the image processing performed is color
recognition. The process 400 captures an image of audience
members in an audience area proximate the exhibit (405).
[0102] Image analysis is then performed on the captured
image of the audience area (410) to identify (e.g., with
appropriate group information) current audience informa-
tion (415). Demographic information and, optionally, other
audience-related information for the audience as a whole
may also be determined or obtained by the above-mentioned
image analysis device or module 106 (420). The media
content to present to the audience is then determined based
on the current audience information identified from the
captured image of the audience area and/or from the deter-
mined demographic information for the audience (425). In
accordance with some aspects, playback parameters for each
piece of media content to be provided may also be deter-
mined or obtained. The media content and/or playback
parameters are provided to the exhibit control device or
module for playback using the media playback devices
(430), after which the process 400 ends.

[0103] FIG. 4C illustrates a flow diagram of a process for
providing supplemental media content for an exhibit using
facial recognition of audience members in the captured
image of the audience area in accordance with another
aspect of the invention. The process 450 captures an image
(s) of audience members in an audience area proximate the
exhibit (455). The captured image(s) or facial fingerprints
derived from the image(s) may advantageously be provided
to a facial recognition device or module (460). The facial
recognition device or module identifies the desired portions
of the captured image of the audience area that include the
facial image of one or more audience members (465).
[0104] In embodiments using a facial recognition process,
the facial recognition function could be performed on each
identified portion of the captured image to identify (e.g.,
with appropriate user information) each audience member
(470). Demographic information and, optionally, other audi-
ence-related information for the audience as whole may also
be determined or obtained by the facial recognition device or
module (475), preferably by cross-referencing identified
information against an image, relationship, and/or attribute
database. The media content to present to the audience is
then determined based on information gleaned from a set of
images, for example an identifier of a person (cross-refer-
enced against a table or database that associates that per-
son’s identifier with the media content), an attribute of a
person (cross-referenced against a table or database that
associates that person’s identifier with an attribute), or a
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relationship of a person (cross-referenced against a table or
database that associates that person’s identifier with another
identifier) the audience members identified from the portions
of the images that include a face and/or from the determined
demographic information for the audience (480). In embodi-
ments that use both a person’s identifier and demographic
information, both of those could be used as queries in an
attribute database that returns media content or attributes
that could be aggregated or weighted in any suitable manner.
In accordance with some aspects, playback parameters for
each piece of media content to be provided may also be
determined. The media content and/or playback parameters
are provided to the exhibit control device or module for
playback using the media playback devices (485), after
which the process 450 ends.

[0105] The above describes an overall process for provid-
ing media content to supplement an exhibit in accordance
with one aspect of the disclosure. However, other processes
that add, combine, remove, and/or reorder the steps of the
process are possible.

[0106] As discussed above, in embodiments employing a
facial recognition function, as well as in embodiments
employing recognition of a color, pattern, or symbol, an
exhibit control device or module captures the images of the
audience and plays back the media content that is selected
based upon the captured image. FIG. 5 is a block diagram of
the components of an exhibit control device or module 500
which, in accordance with an aspect of the disclosure,
includes a controller 505, an image capture device 510, a
display 515, and an audio system 520.

[0107] The controller 505 may be implemented as a pro-
cessing system that controls the image capture device 510 in
capturing images of the audience area to obtain the media
content information provided based upon analysis of the
captured image. In accordance with some aspects, the con-
troller 505 may also control one or more components of the
exhibit. These components may include, for example,
valves, hydraulic lifts, animatronics that provide motion in
the exhibit, and any other components that receive instruc-
tions to perform a task to facilitate the presentation of the
exhibit. In some other aspects, the control system for more
than one exhibit may be provided by a processing system.
[0108] The image capture device 510 may be a camera
that captures still images and/or a video camera that captures
video images. In the exemplary embodiment shown in FIG.
5, the image capture device 510 is a separate device includ-
ing a processing system that is communicatively connected
to the controller 505 via a wireless or wired connection. In
some other aspects, the image capture device 510 is an 1/O
device of the processing system or module including the
controller 505. As discussed above, the image capture device
510 is positioned such that the device is focused on the
audience area in a manner to capture images that include
facial images of the audience, and/or images of a specific
color, pattern, or symbol associated with members of the
audience. The image capture device 510 may also capture,
record, or otherwise provide other information, such as
depth information for the imaged objects.

[0109] The display 515 is communicatively connected to
the controller 505. The display 515 may, in some embodi-
ments, be a monitor that is controlled by the processing
system of the controller 505. In accordance with some other
aspects, the display 515 may be one or more signs that are
lighted by a lighting element that is controlled by the
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controller 505. Alternatively, the display 515 may be a touch
screen that allows interaction with an audience member.
[0110] The audio system 520 may include one or more
speakers that are placed around the exhibit and/or audience
area, and it may further include a processing system com-
municatively connected to the controller 505. In some
embodiments, the audio system may include an audio trans-
ducer configured as an I/O device of the controller 505.
[0111] Although an exemplary embodiment of an exhibit
control device or module is described above with respect to
FIG. 5, other embodiments that add, combine, rearrange,
and/or remove components are possible.

[0112] FIG. 6 illustrates a flow diagram of a process 600
performed by the exhibit control device or module to
provide supplemental media content in accordance with an
aspect of this disclosure. In the process 600, an audience is
detected in the audience area (605) by, for example, motion
sensors, heat sensors, and/or any other type of sensor that
may detect the presence of one or more audience members
in the audience area.

[0113] An image is captured of the audience area (610),
for example, in response to the detection of one or more
audience members in the audience area. Alternatively, the
image capture device may periodically capture an image at
pre-defined intervals of time, or a video feed of the audience
area may be continuously captured.

[0114] The captured image is transmitted to a content
control device or module (615), optionally with other infor-
mation about the image. Such other image information may
include, for example, camera settings, depth information,
lighting information, and/or other like information related to
the image. The image information may be transmitted sepa-
rately, or it may be transmitted in or with the captured image.
Optionally, a video feed may be provided to the content
control device or module. The exhibit control device or
module may optionally monitor a video feed and only send
an image that includes audience members that is taken from
the feed when an audience is detected in the audience area.
The exhibit control device or module may optionally per-
form image processing to improve image quality prior to
transmitting the image, and/or it may optionally isolate
facial images from the captured image and send only por-
tions of the image that include facial images to the content
control device or module.

[0115] The exhibit control device or module receives
media content information (620) to supplement the exhibit
that is determined based upon the captured image, as dis-
cussed further below. The media content information advan-
tageously includes the media content to present, and it may
also include identifiers, such as, for example, internet
addresses, file directory identifiers, or other identifiers that
may be used to obtain the media content and/or stream the
content from an identified content provider. The video
content information may optionally include playback
parameters for adjusting the parameters of the playback
devices to provide the desired playback. For example, the
media content information, may include brightness, contrast,
resolution or other information for video playback, and/or it
may include volume and/or balance information for an audio
playback.

[0116] The media content is then obtained (625), e.g., by
being read from memory in the exhibit control device or
module, and/or by being received from one or more specific
media content storage systems. The media content may
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optionally be streamed using adaptive bit rate streaming or
some other streaming technique from a content provider.
[0117] The playback parameters of the individual play-
back devices may then be adjusted based on the received
media content information (630), and the media content is
then presented by the playback devices (635), at which point
the process 600 may end. However, in some embodiments,
the process may be periodically repeated during playback to
update the media content being presented to account for the
composition of the audience changing as audience members
arrive and depart during the playback.

[0118] Although an exemplary process performed by the
exhibit control device or module to provide media content to
supplement an exhibit in accordance with aspects of this
disclosure is discussed above with respect to FIG. 6, other
processes performed by the exhibit control device or module
to provide the media content that add to, combine, rearrange,
or remove any of the described steps are possible and are
considered within the scope of this disclosure.

[0119] FIG. 7 illustrates a flow diagram of a process 700
performed by the content control device or module to
determine the media content to provide to the exhibit control
device or module, based upon the captured image. The
process 700 may be performed for each image received.
Thus, the process 700 may be performed once to determine
the media content to present at one time in accordance, or,
alternatively, the process 700 may be periodically performed
during the presentation of media content to update the media
content being presented to account for changes in the
audience of the exhibit over time.

[0120] In the process 700, a captured image of the audi-
ence area is received from an exhibit control device or
module (705). As discussed above, additional image infor-
mation may optionally be received with the image. In some
embodiments, the image may then be provided to a facial
recognition device or module and/or an image analysis
device or module for image analysis (710). The content
control device or module may do some image processing
prior to providing the image to the facial recognition device
or module/and or image analysis device or module. The
analysis may include, for example, isolating a facial image
and/or a visual group identifier (e.g. a pre-defined color,
pattern, or symbol) in the image, modifying the image to
improve image quality, and/or analyzing the image to deter-
mine or obtain other image information. In some embodi-
ments, such other image information may be provided by the
captured image to the facial recognition device or module
and/or the image analysis module.

[0121] The process 700 receives audience information that
may include identifiers of audience members and/or groups
identified in the captured image (715). The identifiers may
be from audience information that the content control device
or module, or some other system, device or module, has
previously provided to the image analysis device or module
and/or the facial recognition device and/or module, as dis-
cussed further below. In some aspects, the identifiers may be
provided in a list of audience members and/or groups
identified. Demographic information for the audience may
also be received (720). The demographic information is
information about the characteristics of the audience that the
image analysis device or module and/or facial recognition
device or module generates during analysis of the image.
The demographic information may be in the form of a list for
each audience member, or it may be in the form of a number
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representing a quantification of one or more particular
characteristics. The demographic information may include,
for example, the ages, nationalities, races, heights, and/or
genders of the people in the audience. Other audience
information may optionally be provided, such as the general
emotional state of the audience even of individual audience
members.

[0122] The content provider device or module then obtains
the audience member information and/or group information
associated with each identifier received (725). The audience
member information may be information about the identified
audience member stored by the content provider device or
module that provides insight into the interests and require-
ments of the particular audience member, thereby indicating
the media content that will be of likely interest to the
member. The group information may be information about
the identified group stored by the content provider device or
module that provides insight into the interests and require-
ments of the particular audience member, thereby indicating
the media content that will be of interest to the member.

[0123] FIG. 8A illustrates an example of an audience
member record maintained by the content provider device or
module in accordance with an aspect of this disclosure. The
audience member record 800 advantageously includes an
identifier 805, such as a name or member number for the
audience member. The record 800 may also include a facial
image 810 of the member that the audience member either
has provided to the content provider device or module, or
that was captured from the audience member during a
registration process. The record 800 also includes fields for
particular information about the audience member that may
be used to determine media content that may be of the most
interest to the audience member. The fields in the record 800
may advantageously include fields for one or more personal
characteristics, such as, for example, the member’s age 815,
the member’s education level 820, the member’s height 825,
the member’s particular interests 830, any special needs of
the member 835, and the primary language used by the
member 840. Examples of particular interests may include,
for example, areas of study (such as science and history) that
the member is interested in understanding. Examples of
special needs may include, for example, any visual aids,
audio aids, and/or other aids that the user may need to
perceive the media content, and requirements, such as
specially-accessible inputs that a member may need to
interact with the media content owing to a physical limita-
tion. Each record may optionally include other fields and/or
subfields that define particular categories in these fields that
may be used to determine the proper media content to
provide, and/or presentation requirements that may be
needed by the playback device for the member to best
experience the content.

[0124] FIG. 8B illustrates an example of a group record
850 maintained by the content provider device or module in
accordance with another aspect of this disclosure. The group
record 850 advantageously includes a group identifier 855,
such as a name or group number for the group. The record
850 also includes a group visual identifier 860 of the
member that the audience member either has provided to the
content provider device or module, or that was captured
from the audience member during a registration process. The
record 850 also includes fields for particular information
about the group that may be used to determine media content
that may be of the most interest to the group members. The
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fields in the record 850 may advantageously include fields
for one or more group characteristics, such as the group’s
age level or average age 865, the group’s education level
870, the group’s particular interests 875, any special needs
of the group members 880, and the primary language used
by the group members 885. Each record may optionally
include other fields and/or subfields that define particular
categories in these fields that may be used to determine the
proper media content to provide and/or presentation require-
ments that may be needed by the playback device for the
member to best experience the content.

[0125] Returning to the process 700 shown in FIG. 7, the
process 700 uses the audience member information of each
identified audience member and/or identified group; and/or
the demographic information to determine the media content
to present to supplement the exhibit (730). In situations in
which the media content is to be played back by the personal
devices of audience members, the process 700 may option-
ally use only the member information of a particular mem-
ber to determine the media content to provide to that
member. In some embodiments, the demographic informa-
tion will be used to determine the content to provide even if
there is no specific audience member record for the identi-
fied audience member.

[0126] In accordance with some aspects, the group, audi-
ence member, and/or demographic information may be
applied to an algorithm that then determines the media
content that will be of most interest to the broadest range of
audience members. The algorithm, for example, may be an
artificial intelligence algorithm, such as, for example, a
neural network algorithm that takes at least a portion of the
audience member and/or demographic information available
and selects the media content available for the exhibit that
will appeal to the greatest number of audience members. For
example, the algorithm may choose an audio presentation in
a language that is used by the greatest number of identified
audience members, or a language determined by the greatest
number of a particular nationality identified in the demo-
graphic or group information. The algorithm may then select
a closed caption track for the language used by the second
greatest number of audience members or another group.
[0127] The subjects covered by the media content pro-
vided may be determined to appeal to the greatest number of
audience members in accordance with some aspects. For
example, the algorithm may determine that most of the
audience is comprised of members interested in the scientific
aspect of the exhibit as opposed to the historical aspect. As
such, the algorithm selects video and audio media content
directed to the scientific aspects of the exhibit. The algo-
rithm may also consider the age of the audience members in
selecting the content. For example, the algorithm may select
content directed to younger students if the average age of the
audience is younger, and more mature content if the audi-
ence average age is determined to be in the adult range.
[0128] Furthermore, the algorithm may weight some of
the audience member information based upon quality of
service parameters. For example, some audience members
may have bought a subscription to a service that entitles
them to have preferential treatment over other audience
members. As such, the information for these members may
be given added weight in the algorithm when determining
the content to provide.

[0129] In accordance with some aspects, the algorithm
may give more or less weight to the information of the
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identified members than to the demographic information of
the entire audience. Alternatively, the algorithm may give
more weight to the demographic information to try to appeal
to the greatest number of audience members.

[0130] In accordance with some aspects, the special needs
of an audience member may include a time allocation to
spend at a particular exhibit or at the venue as a whole. As
such, the algorithm may use this time allocation information
to select media content that has a playback time that con-
forms to the time allocation requirements of one or more
audience members. In some of these aspects, the media
content may also include suggestions guiding the audience
member(s) to other exhibits in order to guide the member
through the venue in the allocated time and/or see the
exhibits that most interest the member(s).

[0131] Once the algorithm has determined the media con-
tent to provide and/or the playback parameters that meet the
needs of the audience, the media content information and/or
playback information is generated and provided to the
exhibit control device or module (735), at which point the
process 700 may end. As discussed above, the process 700
may be periodically repeated to update the media informa-
tion and/or playback parameters to account for the changing
composition of the audience.

[0132] An exemplary process for selecting the media
content to supplement an exhibit performed by a content
control device or module in accordance with an embodiment
of the disclosure is described above with reference to FIG.
7. However, other processes for selecting the media content
that add, combine, rearrange, and/or remove one or more
steps described above are possible in accordance with other
embodiments.

[0133] In some embodiments, the analysis of the captured
image of the audience area may be performed by a facial
recognition system (i.e., device or module) in accordance
with various aspects of the disclosure. In order to perform
facial recognition, the facial recognition device or module
needs facial images of the audience members to perform
comparisons. In accordance with some aspects of the dis-
closure, the facial image of a member is provided by the
audience member and/or captured by the system during a
registration process used to generate an audience member
record, such as the record described above with respect to
FIG. 8A. In accordance with some other embodiments, a
group visual identifier such as, for example, one or more of
a color, a symbol, or a pattern is provided by a user
generating the group record or is generated elsewhere and is
to generate a group record during a registration process. The
color, pattern, or symbol may be provided to each individual
in a particular audience in the form of an article of clothing
(e.g., a hat, T-shirt, or scarf), a badge, a pin, a lanyard, a flag,
a banner, a balloon, or any other appropriate item that may
be worn or carried by the individuals in the audience. The
registration process may be performed by a central control
system or the content control device or module in accor-
dance with various aspects of this disclosure. The facial
image and/or an identifier of the audience member, and/or a
visual group identifier, is then provided by the registration
process to the facial recognition device or module and/or an
image analysis module.

[0134] FIG. 9A illustrates a flow diagram of a registration
process 900 performed by a central control system or the
content control device or module in accordance with an
aspect of this disclosure in which facial recognition of
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audience members is used. In the registration process 900, a
facial image of the audience member that is registering with
the system is received (905). For example, the audience
member may provide a facial image stored on the user
device that audience member is using to register. In that
situation, the process 900 may issue a command (for
example, by a wireless communication) that directs the user
device to capture the facial image using an image capture
device associated with the user device, and to provide the
image to the process 900. The process 900 may also receive
audience member information for the member (910). In
accordance with some aspects, the registering member may
input the information to a personal device that provides the
information to the process 900. The audience member
information may include at least a portion of the information
discussed above with reference to FIG. 8A. However, the
information may also include any information that may be
needed to select media content using a particular algorithm.
[0135] An audience member record that includes the
received audience member information and the captured
facial image is generated (915) and stored in an audience
member database (920). The captured facial image and an
identifier of the audience member is provided to the facial
recognition device or model (925), and the process 900 may
then end.

[0136] An exemplary process for registering an audience
member in accordance with embodiments of the disclosure
is described above with respect to FIG. 9A. Other registra-
tion processes that add, combine, rearrange, and/or remove
one or more steps described above are possible in accor-
dance with other embodiments.

[0137] FIG. 9B illustrates a flow diagram of a registration
process 950 performed by a central control system or the
content control device or module in accordance with an
aspect of this disclosure using group identifiers of groups of
audience members to determine audience information. In the
registration process 950, visual identifier information of the
group that is registering with the system is received (955).
For example, the members of the group may be provided, for
registration, with an item to be carried or worn and that
displays a particular color, symbol, or pattern, as described
above. The process 950 may also receive group information
for the members (960). In accordance with some aspects, a
user registering the group may input the information to a
personal device that provides the information to the process
900. The group information may include at least a portion of
the information discussed above with reference to FIG. 8B.
However, the information may also include any information
that may be needed to select media content using a particular
algorithm.

[0138] A group record that includes the received group
identifier information and the group visual identifier for the
group is generated (965) and stored in a group database
(970). The group visual identifier information and an iden-
tifier of the group is provided to the image analysis device
or module (975), and the process 900 may then end.
[0139] An exemplary process for registering a group in
accordance with embodiments of the disclosure is described
above with respect to FIG. 9B. Other registration processes
that add, combine, rearrange, and/or remove one or more
steps described above are possible in accordance with other
embodiments.

[0140] FIG. 10A illustrates a process 1000 performed by
the facial recognition device or module in response to
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receiving a facial image and identifier of an audience mem-
ber in accordance with some embodiments of this disclosure
that use facial recognition to determine audience informa-
tion. In the process 1000, the facial recognition device or
module receives a facial image and identifier of an audience
member from a central control system or content control
device or module (1005). A facial recognition record is
generated and stored (1010). The generation of the facial
recognition record may include, for example, analyzing the
image to generate facial parameters that may be used for
image comparisons during the facial recognition process, as
discussed further below.

[0141] An exemplary process for obtaining audience
member facial images in a facial recognition system in
accordance with embodiments of the disclosure is described
above with respect to FIG. 10A. Other processes for obtain-
ing facial images that add, combine, rearrange, and/or omit
one or more steps described above are possible in accor-
dance with other embodiments.

[0142] FIG. 10B illustrates a process 1050 performed by
the image analysis device or module in response to receiving
a group identifier and group visual identifier information of
a group in accordance with some embodiments of this
disclosure that use image analysis to determine audience
information. In the process 1050, the image analysis device
or module receives a group identifier and group visual
identifier information of a group from a central control
system or content control device or module (1055). A group
record is generated and stored (1060). The generation of the
group record may include, for example, analyzing an image
of the group visual identifier to generate image parameters
that may be used for image comparisons during the image
analysis process, as discussed further below.

[0143] An exemplary process for obtaining group infor-
mation in an image analysis system in accordance with
embodiments of the disclosure is described above with
respect to FIG. 10B. Other processes for obtaining group
information that add, combine, rearrange, and/or omit one or
more steps described above are possible in accordance with
other embodiments.

[0144] In accordance with some aspects of the invention,
facial recognition of audience members in the captured
image is performed to provide audience information and in
some other aspects, image analysis is used to identify groups
in the audience using image analysis. Processes and data
structures to perform facial recognition by a facial recogni-
tion device or module in accordance with some aspects of
the invention are discussed below with reference to FIGS.
11-13. Processes and data structures used to identify groups
in the audience by an image analysis device or module in
accordance with some aspects of the invention are discussed
below with reference to FIGS. 14-17.

[0145] FIG. 11 is a conceptual data structure for a facial
recognition record in accordance with an aspect of the
disclosure. A facial recognition record 1100 includes an
identifier of the audience member 1105, the received facial
image 1110, and the facial parameters for facial recognition
comparisons 1115. The identifier may be, for example, a
name and/or nickname of the audience member, or the
identifier may be a number or alphanumeric string that
associates the image to a specific audience member record
stored by the content control device or module and/or the
central control system.
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[0146] Although an exemplary facial recognition record in
accordance with embodiments of the disclosure is described
above with reference to FIG. 11, other facial recognition
records that add, combine, rearrange, and/or omit informa-
tion are possible in accordance with other embodiments.
[0147] The software and/or hardware modules that per-
form a facial recognition process in accordance with
embodiments of the disclosure is shown in FIG. 12. The
facial recognition system 1200 includes a receiving module
1205, a facial image identifier module 1210, a facial image
analysis module 1215, a demographic information module
1220 that may generate other information (particularly
demographic information), a facial recognition module
1225, and an audience characteristic module 1230.

[0148] The receiving module 1205 receives a captured
image and processes the captured image to conform the
image to the parameters needed to perform the various
subsequent processes for facial recognition analysis. In
accordance with some aspects, the image processing may
include, for example, focus adjustments, color adjustments,
edge defining, and other image adjustments needed to con-
form the image to the requirements of the subsequent
modules. In accordance with some aspects, the receiving
module also receives image information such as, for
example, depth information, camera information, and light-
ing information. The receiving module 1205 uses the image
information in the image processing to conform the image to
the required standards.

[0149] The processed image is provided to the facial
image identifier module 1210, which identifies the portions
of the image that include a facial image. The identification
may use edge detection and other various search processes
to identity those portions of the image that include an image
of a face to which facial recognition may be applied. In
accordance with some aspects, the facial image identifier
may also perform some image processing to conform the
portions including a facial image to the requirements of an
analysis module.

[0150] The facial image analysis module 1215 receives the
portions of the image that include a facial image and
performs analysis on each image to generate the data needed
by the other modules to generate the information required.
For example, the image analysis module may generate pixel
color and vector data needed to perform edge detection,
color detection, and the like needed to perform the various
subsequent processes. In accordance with some aspects, the
facial image analysis module 1215 also receives the image
information and/or a complete image for use in performing
the analysis. The information generated by the facial image
analysis module 1215 is provided to the demographic infor-
mation module 1220, the facial recognition module 1225,
and the audience characteristic module 1230 to perform the
facial recognition function and to generate the demographic
and audience characteristic information.

[0151] The demographic information module 1220 uses
the information for each facial image received from the
facial image analysis module to generate demographic infor-
mation for the entire audience, or at least a substantial
portion of the audience (e.g., a representative sample). The
demographic information may include, for example, the
ages, nationalities, races, and the like of the audience
members. The demographic information may also optionally
include a statistical analysis of the categories to provide the
mean, medium, and other information for each category.
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[0152] The facial recognition module 1225 receives the
information for each facial image and compares the infor-
mation of each facial image to the information for the facial
images in each facial recognition record to determine a
match and returns the identifier of each record that matches
one of the facial images from the captured image to a
predefined degree of confidence. To facilitate the compari-
son, the records may include facial image data that is
precomputed to provide quicker comparisons by eliminating
the need to analyze each reference image.

[0153] The audience characteristic module 1230 receives
the information for each facial image and compiles audience
characteristic information. The characteristic information
may include the size of the audience, the positions of the
audience in the audience area, and other information per-
taining the physical characteristics of the audience as a
whole. To do so, the audience characteristic module 1230
may also optionally receive the image information to help
define the spatial characteristics shown in the image.
[0154] Although the above description describes modules
of a facial recognition system in accordance with an exem-
plary embodiment of the disclosure, other facial recognition
modules that that add, combine, rearrange, and/or omit
modules are possible in accordance with other embodi-
ments.

[0155] FIG. 13 illustrates a flow diagram of a process 1300
performed by a facial recognition system to perform facial
recognition in a captured image of an audience area in
accordance with an aspect of the disclosure. In the process
1300, an image of the audience area is received (1305). As
discussed above, the received image may be processed to
conform the image to the requirements of the process 1300.
[0156] Portions of the received (and optionally processed)
image that include a facial image are identified (1310). As
discussed above, each portion may be further processed to
conform the facial image to the requirements of the facial
recognition process. A facial recognition comparison to the
facial images stored in the facial recognition record is
performed to identify the records that match the facial
images (1315). The identifiers of the matching records are
provided to the content control module or device.

[0157] The information of the facial images from the
captured image generated for the facial recognition com-
parisons is used to generate demographic information for the
audience (1325). The demographic information provided is
discussed above with respect to FIG. 12. The demographic
information for the audience is provided to the content
control nodule or device (1330).

[0158] The information of the facial images from the
captured image generated for the facial recognition com-
parisons is also used to generate audience characteristic
information (1335). The process for generating the audience
characteristic information and the information generated are
discussed above with reference to FIG. 12. The audience
characteristic information is also provided to the content
control module or device (1340), at which point the process
1300 may end.

[0159] An exemplary process for determining audience
information using facial recognition in accordance with
embodiments of the disclosure is described above with
respect to FIG. 13. Other processes for obtaining group
information that add, combine, rearrange, and/or omit one or
more steps described above are possible in accordance with
other embodiments.
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[0160] FIG. 14 is a conceptual data structure for a group
record 1400 in accordance with an aspect of the disclosure.
The group record 1400 includes a group identifier of the
group 1405, the received group visual identifier information
1410, and optionally, the group visual identifier parameters
for image comparisons 1415. The identifier 1405 may be, for
example, a name and/or nickname of the group, or the
identifier may be a number or alphanumeric string that
associates the group visual identifier information to a spe-
cific group record stored by the content control device or
module and/or the central control system.

[0161] Although an exemplary group record in accordance
with embodiments of the disclosure is described above with
reference to FIG. 14, other group records that add, combine,
rearrange, and/or omit information are possible in accor-
dance with other embodiments.

[0162] An image analysis device or system 1500, com-
prising software and/or hardware modules that perform an
image analysis process in accordance with some embodi-
ments of the disclosure, is shown in FIG. 15. The image
analysis system 1500 includes a receiving module 1505, a
visual identifier image module 1510, an image analysis
module 1515, a demographic information module 1520, a
group recognition module 1525, and an audience character-
istic module 1530.

[0163] The receiving module 1505 receives a captured
image and processes the captured image to conform the
image to the parameters needed to perform the various
subsequent processes for image analysis. In accordance with
some aspects, the image processing may include, for
example, focus adjustments, color adjustments, edge defin-
ing, and other image adjustments needed to conform the
image to the requirements of the subsequent modules. In
accordance with some aspects, the receiving module also
receives image information such as, for example, depth
information, camera information, and lighting information.
The receiving module 1505 uses the image information in
the image processing to conform the image to the required
standards.

[0164] The processed image is provided to the visual
identifier image module 1510, which identifies the portions
of the image that include a visual identifier associated with
a group and/or audience member, e.g., a particular color,
pattern, or symbol, as described above, that is worn or
displayed by all members of the group. The identification
may use edge detection and other various search processes
to identify those portions of the image that include the
requisite visual identifier. In accordance with some aspects,
the visual identifier image module 1510 may also perform
some image processing to conform the portions including
visual identifier to the requirements of an analysis module.
[0165] The image analysis module 1515 receives the iden-
tified portions of the image and/or the entire captured image,
and it performs analysis on the each identified portion of the
image to generate the data from which the required infor-
mation is derived. For example, the image analysis module
1515 may generate pixel color and vector data needed to
perform edge detection, pixel color detection, and the like
needed to perform the various subsequent processes. In
accordance with some aspects, the image analysis module
1515 also receives the image information and/or a complete
image for use in performing the analysis. The information
generated by the image analysis module 1515 is provided to
the demographic information module 1520, the group rec-
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ognition module 1525, and the audience characteristic mod-
ule 1530 for use in performing group recognition and to
generate the demographic and audience characteristic infor-
mation.

[0166] The demographic information module 1520 uses
the information from each identified portion and/or the
entire image received from the image analysis module 1515
to generate demographic information for the entire audience,
or at least a substantial portion of the audience (e.g., a
representative sample). The demographic information may
include, for example, the ages, nationalities, races, and the
like of the audience members. The demographic information
may also optionally include a statistical analysis of the
categories to provide the mean, medium, and other infor-
mation for each category.

[0167] The group recognition module 1525 receives the
information from the received image and compares the
information of the group visual identifier information in
each group record to determine a match and returns the
group identifier of each group record that matches the data
from the captured image to a predefined degree of confi-
dence. To facilitate the comparison, the records may include
visual identifier image data that is precomputed to provide
quicker comparisons by eliminating the need to analyze each
reference image.

[0168] The audience characteristic module 1530 receives
the information for the captured image and compiles audi-
ence characteristic information. The characteristic informa-
tion may include the size of the audience, the positions of the
audience in the audience area, and other information per-
taining the physical characteristics of the audience as a
whole. To do so, the audience characteristic module 1530
may also optionally receive the image information to help
define the spatial characteristics shown in the image.
[0169] Although the above description describes modules
of'an image analysis device or system in accordance with an
exemplary embodiment of the disclosure, other image pro-
cessing modules that that add, combine, rearrange, and/or
omit modules are possible in accordance with other embodi-
ments.

[0170] FIG.16 illustrates a flow diagram of a process 1600
performed by an image analysis device or module to detect
groups of audience members in a captured image of an
audience area in accordance with an aspect of the disclosure.
In the process 1600, an image of the audience area is
received (1605). As discussed above, the received image
may be processed to conform the image to the requirements
of the process 1600.

[0171] The captured image is analyzed to detect groups in
the audience based on the group identifier information in the
group records (1610). In accordance with some embodi-
ments, the analysis may include determining the color of
each pixels and a total amount of pixels for each color in the
captured image. The pixel colors may be ranked based on the
number of pixels of each color in the image. The pixel colors
present are compared to the colors identified in the visual
identifier information of each group record. Other processes
for analyzing the image in accordance with some other
embodiments of the invention are discussed below with
reference to FIGS. 17 and 18. The groups present are then
determined by whether a threshold amount of pixels of the
identified color is present and/or by the rankings of the pixel
colors. The group identifier from each group record that has
a match for the group visual identifier information is pro-
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vided to the content provider device or module as part of the
audience information (1615), and the process 1600 may end.

[0172] An exemplary process for determining audience
information using image analysis in accordance with
embodiments of the disclosure is described above with
respect to FIG. 16. Other processes for obtaining group
information that add, combine, rearrange, and/or omit one or
more steps described above are possible in accordance with
other embodiments.

[0173] FIG. 17 illustrates a process 1700 for analyzing the
captured image of the audience area for visual identifiers
associated with each group in accordance with some aspects
of the disclosure. Portions of the received (and optionally
processed) image that include a visual identifier are identi-
fied (1705). As discussed above, each identified portion may
be further processed to conform the requirements of the
analysis process. An image comparison to the visual images
stored in the group identifier information in each group
record is performed to identify the group records that match
the visual identifiers in the identified portions of the image
(1710). The process 1700 may then end, and the above-
described process 1600 (FIG. 16) may continue and provide
the group identifiers of the matching group records to the
content control module or device, as discussed above.

[0174] An exemplary process for performing image analy-
sis in accordance with some embodiments of the disclosure
is described above with respect to FIG. 17. Other processes
for obtaining group information that add, combine, rear-
range, and/or omit one or more steps described above are
possible in accordance with other embodiments.

[0175] FIG. 18 illustrates a process 1800, in accordance
with some embodiments, for analyzing the captured image
of the audience area for visual identifiers (e.g., a particular
color, pattern or symbol, as discussed above) associated with
each group. Portions of the received (and optionally pro-
cessed) image of audience area that may include a visual
identifier are identified (1805). For example, the process
may identify portions of the image including a badge, pin,
lanyard, flag, article of clothing, or some other accessory
that is worn or displayed by an audience member. As
discussed above, each identified portion may be further
processed to conform the requirements of the analysis
process.

[0176] Color recognition may be performed on each iden-
tified portion to determine the color(s) of the visual identifier
(1810). The color(s) are then used to determine a group
associated with each portion based on the colors stored in the
group visual identifier information of each group record
(1815). The group identifier of each group identified is
added to the audience information (1820). In accordance
with some embodiments, a count of the number of portions
identified to be associated with each identified group may be
determined and added to the audience information for use in
determining the media content provided based on the num-
ber of audience members in each group. The process 1800
may then end, and the above-described process 1600 (FIG.
16) may continue and provide the group identifiers of the
matching group records to the content control module or
device as discussed above.

[0177] An exemplary process for performing image analy-
sis using color recognition of visual identifiers in accordance
with some embodiments of the disclosure is described above
with respect to FIG. 18. Other processes for obtaining group
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information that add, combine, rearrange, and/or omit one or
more steps described above are possible in accordance with
other embodiments.

[0178] FIG. 19 shows a schematic of an alternative
embodiment of the invention, having an image-capturing
device 1910 that captures images, and a media content
playback device 1920 that plays media content. While
image-capturing device 1910 could be a camera that cap-
tures individual images, the image-capturing device 1910 is
preferably a camera that captures a stream of images and
saves those images to a memory, for example a hard drive
or RAM in a computer system 1912. Preferably, an image
stream is saved on the memory as a loop, for example a
ten-minute loop or an hour-long loop, which is constantly
overwritten as the number of images stored in the memory
reach a memory threshold. In some embodiments, the
image-capturing device 1910 could activate to capture a set
of images in response to a trigger, for example a motion-
sensor (not shown) electronically coupled to the camera or
an inductive vehicle loop sensor, to capture a set of images.

[0179] Preferably, after a set of image fingerprints has
been derived from a set of images, the set of images is
deleted or overwritten in memory. In some embodiments,
the image-capturing device 1910 may capture just a single
image, but preferably the image-capturing device 1910
captures a plurality of images over time. In exemplary
embodiments, the image-capturing device 1910 is controlled
by an image computer system 1912 having software that,
when executed by a processor, captures images, saves at
least some of them in a transient or non-transient memory
(not show), and forwards them to a server 1950 over a
network 1960 for analysis. The network 1960 is shown
symbolically in FIG. 19 as a “cloud” network that electroni-
cally connects devices with one another, such that data can
be transmitted from one device to another via the network
1960. The server 1950 then analyzes one or more images
sent from the image computer system 1912 to determine
what sort of media content is appropriate as a function of
data gleaned from the image-capturing device 1910. As
previously mentioned, computer-system 1912 and server
1950 are shown symbolically here as two discrete computer
systems electronically coupled using the network 1960, but
they could be integrated into a single computer system in
some embodiments. Likewise, as previously mentioned,
while the image-capturing device 1910 is shown as a single
device, a plurality of image-capturing devices could be
electronically coupled to the image-computer system 1912
or to the server 1950.

[0180] The image-capturing device 1910 is preferably
configured to capture images in real-time, but it could be
configured to continuously record sets of images, for
example by using a looped memory to hold a video stream.
Such embodiments could be preferred in situations where an
image-capturing device is monitoring a road with constant
traffic, or a parking lot with multiple customers. In embodi-
ments in which images are analyzed in real-time, extracted
image fingerprints may be generated, to prevent raw images
from being saved on a transient memory. In other embodi-
ments, the image-capturing device 1910 is configured to
capture images in response to a trigger from a sensor
electronically coupled to image-capturing device 1910. For
example, a motion sensor could trigger capturing of an
image, or a detection of a vehicle within an inductive vehicle
loop sensor could trigger capturing of an image. In such
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embodiments, the image-capturing device 1910 preferably
captures a set of images over time, for example a video
stream that starts when a motion sensor detects movement,
and ends when the motion sensor fails to detect a movement
within a threshold period of time. Feedback mechanisms
could also be introduced that trigger alterations in the way
image-capturing device 1910 captures images. For example,
image-capturing device 1910 could be configured only to
derive facial image fingerprints using a real-time analysis
algorithm that compares derived facial image fingerprints
against facial image fingerprints in an image database 1942,
and recognition of matching image fingerprints could trigger
image-capturing device 1910 to derive both facial image
fingerprints and transactional identifiers, or both facial
image fingerprints and interactions. While a single image-
capturing device 1910 is shown, a media content system
could have any number of image-capturing devices that
work in conjunction with one another with any number of
computer systems.

[0181] Server 1950 performs its analysis of a set of images
using one or more databases, such as the image database
1942, a relationship database 1944, an attribute database
1946, and a media database 1948. While each of these
databases is shown symbolically as a separate network-
attached-storage (NAS) database electronically coupled to
network 1960, each of the databases could be integrated into
a single memory, or could be distributed among a plurality
of memory systems depending upon need. The databases
could be spread among a plurality of systems, and may be
integrated in any suitable manner.

[0182] The image database 1942 is used to associate
image fingerprints with identifiers. Preferably, the image
database 1942 is pre-populated with identifiers that are
entered into the database by an authenticated user or by
importing such data from a third-party database, such as a
third-party database 1934. Authenticated users could com-
prise administrators of the system, or guests with limited
rights, for example a teacher who is provided rights to add
identifiers for students in her classroom (e.g. a student ID).
Such identifiers could be added using any suitable user
interface, for example a website hosted by a server 1950, an
email address that automatically processes filled form tem-
plates containing identifier information, a service kiosk (not
shown), or a combination thereof. In other embodiments, the
server 1950 could query the image database 1942 for
identifiers that match a given image fingerprint, and if the
query returns a null result, the server 1950 could then add a
unique identifier into the image database 1942. For example,
a facial fingerprint could be searched, and if the image
database 1942 returns a null result, that facial fingerprint
could be assigned a unique identifier for the future. In this
manner, as the media content system is used over time, the
image database 1942 could grow dynamically.

[0183] The relationship database 1944 is used to associate
identifiers with other identifiers. Again, preferably, the rela-
tionship database 1944 is pre-populated with relationships
that are entered into the database by an authenticated user or
by importing such data from a third-party database, such as
the third-party database 1934, but the media content system
could dynamically add to the relationship database 1944 as
well.

[0184] In some embodiments, when the server 1950 iden-
tifies image fingerprints belonging to commonly associated
classes, and the relationship database 1944 returns a null
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value, the server 1950 could create a new relationship. For
example, if the server 1950 detects a group of facial finger-
prints and a car license plate within a set of images, and
discovers that identifiers for the people with those facial
fingerprints and the identifier for the car with that license
plate are not in the relationship database 1944, the server
1950 could then add a relationship to the relationship
database 1944 to associate the identifiers of those people
with that car. In some embodiments, identifiers captured
within a set of images can alter relationships within rela-
tionship database 1944. For example, every time a set of
images contains both a person identifier and a car identifier,
a weight of a relationship of occupant between the person
identifier and the car identifier could be altered (e.g. an
increment of a value). On the other hand, every time a set of
images contains a car identifier with a different person
identifier, a weight of a relationship of occupant between the
car identifier and other person identifiers could be decre-
mented. In this way, as the system repeatedly detects the
same occupants in a car within sets of images, the weight of
the relationship between the occupants and the car can be
incremented, and as system repeatedly detects occupants in
a car within sets of images that are of not of a person that has
an existing relationship with the car can have that relation-
ship weight decremented.

[0185] In some embodiments, several relationships could
be defined between identifiers, for example an association of
a person with a vehicle, and an association of a car seat of
that vehicle (e.g. driver’s seat, front passenger seat, middle
rear seat). In some embodiments, mere proximity is enough
to create an association (e.g. a group of identifiers within the
same set of images), while in other embodiments motion
recognition is necessary (e.g. a movement of a body asso-
ciated with a facial fingerprint moving into the front pas-
senger door of a vehicle) to trigger addition of a new
relationship to the relationship database 1944.

[0186] The attribute database 1946 is used to associate an
identifier with attributes of that identifier. Any suitable
attribute could be used, for example a preference of a
good/service or a demographic. Again, while the attribute
database 1946 is preferably pre-populated with attributes
that are entered into the database by an authenticated user or
by importing such data from a third-party database, such as
the third-party database 1934, the media content system
could dynamically add to the attribute database 1946. In
some embodiments, the media content system could analyze
activities that are captured in one or more sets of images.
Such embodiments preferably retrieve sets of image data
from additional image-capturing devices controlled by the
server 1950 or by their own image computer systems, such
as the image computer system 1912, and could also glean
data from third party sensors, such as a third-party sensor
1932, which feeds information into the third-party computer
system 1930 to be stored on the third-party database 1934.

[0187] For example, in one embodiment, a set of images
could capture an image of a person wearing a branded piece
of clothing. The server 1950 could then analyze that set of
images to uniquely identify a facial fingerprint that is
associated with an identifier of a person, and uniquely
identify a logo fingerprint that is associated with a brand and
a clothing type (e.g. a brand Nike® and a clothing type of
a sports bra). The server 1950 could then create an attribute
for that person’s identifier in the attribute database 1946 to
associate that person’s unique identifier with the brand
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and/or the clothing type. Attributes could be weighted in any
suitable manner, for example via third-party data (e.g.
updated data retrieved from a server that contains updated
information for a person’s attributes), and/or via analysis of
sets of images over time (e.g. a person who is found holding
a tennis racket in 25 sets of images and who is found holding
a basketball in 3 sets of images could have an associated
weight distribution favoring a tennis racket, using an algo-
rithm that uses the number of images matching an attribute
as an input of the function).

[0188] In other embodiments, interactions that are ana-
lyzed within a set of images could be used to alter attributes
in the attribute database 1946. For example, if the image-
capturing device 1910 captures a set of images of an
identified person watching media content that is associated
with a tennis racket, and identifies an action of that person
looking away from the media content or identifies that the
person has not looked at the media content within a thresh-
old period of time, the server 1950 could decrement the
weight of the tennis racket attribute associated with that
person’s identifier in the attribute database 1946. Interac-
tions could also include body movements of an analyzed
entity. For example, a smile or an extended thumbs-up could
indicate an increased favorability towards another object in
the image, while a frown or an extended thumbs-down could
indicate a decreased favorability towards another object in
the image. In response to detecting such interactions in a set
of images along with an identified object or transaction
identifier in the set of images, the server 1950 could be
configured to alter an attribute of the attribute database 1946,
for example by incrementing or decrementing a weight of a
numerical attribute value associated with an identifier of the
identified object (e.g. a detected smile when holding a type
of identified food increments a weight of a value associated
with that type of identified food).

[0189] The media content database 1948 is used to asso-
ciate one or more attributes with a set of media content to
provide targeted media content to the media content play-
back device 1920. Again, while the media content database
1948 is preferably pre-populated with media content that is
saved onto the database by an authenticated user or by
importing such data from a third-party database, such as the
third-party database 1934, the media content system could
dynamically add new media content to the media content
database 1946, or could even add new associations to the
media content database 1946. In preferred embodiments,
new associations could be added as a function of identified
triggering interactions within a set of images. For example,
if the image-capturing device 1910 captures a set of images
of an identified person watching media content that is
associated with an ice cream cone for a threshold period of
time, the server 1950 could identify that action and could
then associate one or more attributes of that identified person
to the media content. Preferably, such additions are only
triggered with rare identified triggers and/or interactions, for
example a movement towards the media content playback
device 1920, or a large number of persons having a common
attribute (e.g. a smile while consuming media content, a
threshold period of time looking in a particular direction).
[0190] The server 1950 could then transmit one or more
sets of media content from the media content database 1948
to a playback computer system 1922 for playing on the
media content playback device 1920. In some embodiments,
the set of media content is weighted in accordance with
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weighted attributes of the identifiers, such that media con-
tent with greater weight is afforded priority. In other embodi-
ments, media content from the set of media content is
randomly chosen for playback. In some embodiments, both
the media content and attributes are sent to the playback
computer system 1922, where the attributes alter the manner
in which selected media content is played. For example, an
attribute may be a volume of a video that is played, or may
be a language that an audio portion of a video is played in,
or may be a language that in which a video’s subtitles are
shown. In some embodiments, attributes may trigger differ-
ent media content to be derived, for example an age attribute
may trigger a decision between a cartoon or a live-action
media file.

[0191] While FIG. 19 illustrates a plurality of computer
systems that work cooperatively with one another—the
image computer system 1912, the playback computer sys-
tem 1922, the server 1950, and the third-party computer
system 1930—any number or combination of computer
systems could be used. For example, the image-capturing
device 1910 and the media content playback device 1920
could be controlled by a common computer system, and that
common computer system could even function in the role of
the server 1950 with one or more of the databases 1942,
1944, 1946, and 1948 stored on its local memory. In other
embodiments, the roles and responsibilities of each of the
computer systems could be distributed among a plurality of
computer systems.

[0192] FIG. 20 shows an exemplary process 2000 that
could be used by one or more media content computer
systems to provide media content to a media content play-
back device. In step 2005, the media content computer
system could receive a set of images, for example from an
image capture device. In step 2010, the computer system
could analyze the set of images to derive a set of image
fingerprints, such as facial fingerprints, license plates, or
shirt tags. In step 2015, the computer system could generate
a first set of image identifiers, for example by cross-refer-
encing the set of image fingerprints against in image data-
base comprising correlations between image fingerprints
and identifiers. In step 2025, the computer system could
generate a second set of identifiers using at least some, if not
all, of the first set of identifiers, for example by querying a
relationship database using the first set of identifiers. In step
2030, the computer system could generate a set of attributes
using at least some of the second set of identifiers, and in
some embodiments using at least some of both the second
set of identifiers and the first set of identifiers. Derivation of
the set of attributes could be performed, for example, by
querying an attribute database comprising correlations
between identifiers and attributes. In step 2035, the com-
puter system could generate a set of media content using the
set of attributes, for example by querying a media content
database comprising correlations between attributes and
media content. Preferably the attributes are weighted, where
some attributes have heavier weights than others. In some
embodiments, the set of media content could comprise just
identifiers that are used by a playback system to retrieve
media content, while in other embodiments the set of media
content could comprise media files themselves. Preferably,
the set of media content is weighted or organized into a
weighted list, where media content with a higher weight has
a higher correlation with higher weighted attributes. In step
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2040, the computer system could then play at least some of
the set of media content on a media content playback device.

[0193] The embodiments herein could be utilized to pro-
vide targeted media content to a media content playback
device using any suitable identified relationship within a set
of images. For example, the image-capturing device 1910
could capture an image of a face, and the image computer
system 1912 could transmit that image or a facial fingerprint
via the network 1960 to the server 1950 for analysis. The
server 1950 could then compare that facial fingerprint via
the network 1960 with the image database 1942 to determine
an identifier. That identifier is then used to query the attribute
database 1946, to find out that the identified person has a
preferred language, e.g., “Dutch.” The server 1950 then
checks the “Dutch” attribute against the media database
1948 to find media content preferably watched by someone
who is Dutch, which is then forwarded to the playback
computer system 1922. The playback computer system 1922
then pulls one of the media content files and plays it on the
media content playback device 1920 of an A/V display at a
service station fuel pump, checking subsequent images
captured by the image-capturing device 1910 to see if the
person is watching. If the person is not watching within a
certain threshold time period, the playback computer system
1922 then cycles to another media file.

[0194] In another embodiment, the image-capturing
device 1910 captures a group of people and transmits a set
of images to the server 1950 for analysis. The server 1950
identifies a first set or number (e.g., 20) of the group of
people as wearing an aqua-colored, square-shaped tag, and
a second set or number (e.g., 5) as wearing a teal-colored,
square-shaped tag. In this embodiment, the server 1950 is
configured to only analyze square-shaped tags. The server
1950 then compares “aqua” against the image database 1942
to determine that “aqua” is associated with a first identified
group, and compares “teal” against the image database 1942
to determine that “teal” is associated with a second identified
group. These identifiers are then compared against the
attribute database 1946 to determine the attribute “English”
is associated with the first identified group, and that the
attribute “Spanish” is associated with the second identified
group. “English” is given a weight of 20, since there were 20
instances of aqua found in the set of images, while “Span-
ish” is given a weight of 5, accordingly. Those attributes are
then compared against the media database 1948 to retrieve
media having English audio and Spanish subtitles. The
playback computer system 1922 then plays that media on the
media content playback device 1920 of a museum exhibit
after receiving that media content from the server 1950.

[0195] In another embodiment, the image-capturing
device 1910 may be configured to capture a group of people
entering a vehicle, and to transmit a set of images to the
server 1950 for analysis. The server 1950 would then query
the image database 1942 to determine identifiers for the
people and the vehicle, and then query the relationship
database 1944 to determine if those people are associated
with the vehicle. If the latter query results in a null value, the
server 1950 could then add relationships between the iden-
tifiers of the people and the identifiers of the vehicle to the
relationship database 1944. This relationship could be set to
have no expiration date, or it could be set to expire at the end
of a given time period, for example, at the end of a spring
break holiday week or on Sunday when the weekend is over.
At a later time, the image-capturing device 1910 could then
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capture an image of just that vehicle, and transmit that set of
images to the server 1950 for analysis. The server 1950
would then query the image database 1942 to determine an
identifier for the vehicle using the captured license plate
number, and then could query the relationship database 1944
to determine a relationship between the identifier of the
vehicle and various identifiers for the people. The server
1950 could then query the attribute database 1946 using the
identifiers of the people to determine attributes of the people,
and could weight all the attributes appropriately in an
aggregated list of attributes, for example by adding the
attributes together (e.g. person 1 has a 0.2 attribute for a
hamburger and person 2 has a 0.3 attribute for a hamburger
resulting in an aggregated 0.5 attribute for a hamburger).
The server 1950 could then query the media content data-
base 1948 to determine a set of media content appropriate
for the attributes in that vehicle, and could send that set of
media content to the playback computer system 1922, which
would be coupled to a media content playback device 1920
of a billboard that will display to that vehicle. In some
embodiments, that media could be played immediately,
while in other embodiments, the system could be pro-
grammed to play the media at a given distance (e.g., one
mile or 1.5 km) up the road, triggered as a function of a
calculated time/distance threshold, or when a separate
image-capturing device placed just before the billboard
identifies the same license plate.

[0196] In other embodiments, groups of vehicles could be
analyzed to derive attribute data for the group. For example,
a set of images of various vehicles could be captured by
image-capturing device 1910 over a period of time (e.g. a
single instant or a period of five seconds). Image computer
system 1912 could then analyze the set of images to generate
image fingerprints. In some embodiments the analysis could
generate identifiers of the cars, such as a license plate of a
vehicle or a make/model of the vehicle, while in other
embodiments the image fingerprints are transmitted to server
1950 to query image database 1942 to determine identifiers
of each vehicle. The generated identifiers could then be used
by server 1950 to query relationship database 1944 and
glean a plurality of related identifiers (e.g. occupants of
those vehicles or types of vehicles), which could, in turn, be
used to query attribute database 1946 and glean attributes for
each related identifier. In this manner, attributes for a large
population of derived vehicle occupants could be gleaned.
Preferably, the attributes are aggregated, for example by
summing the weighted values of the attributes. While the
totality of the attributes could then be used by server 1950
to derive sets of media content for media database 1948, in
preferred embodiment only a subset of the attributes are
selected, preferably as a function of the weight of the
attributes (e.g. the top attribute or the top 5 attributes), to be
used to derive sets of appropriate media content from media
database 1948. Server 1950 could then transmit the set of
media content to playback computer system 1922 to play to
media content playback device 1920. In some embodiments,
where the vehicles are not moving, for example a traffic jam
or at a drive-in movie theater, the playback computer system
1922 could be configured to avoid repeating media (e.g. by
deleting media content from a list of the set of media saved
on memory after playback), or non-repeating media within
a threshold of time (e.g. within a half an hour).

[0197] In some embodiments, a third-party computer sys-
tem 1930 could be provided access to relationship database
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1944 to verify relationship data that has been saved to
relationship database 1944. For example, server 1950 could
derive both a driver identifier (e.g. by recognizing an inter-
action of entering a driver’s door of a vehicle and capturing
a one or more images of the entity entering that vehicle) and
a vehicle identifier from a set of images (e.g. by querying
image database 1942 with a facial fingerprint and a license
plate number) and could then save both identifiers as a
relationship along with a time-stamp in relationship database
1944. A third-party computer system 1930 could then trans-
mit a query to the server 1950 using an identifier of a vehicle
(e.g. a license plate of the vehicle) and a time period and the
server 1950 could respond to the third-party sensor by
providing identifiers of all parties that have been captured
drivers of that vehicle within the time period. In other
embodiments, the third-party computer system 1930 could
provide a facial fingerprint or an identifier of an authorized
driver, and server 1950 could be programmed to only
provide information that an entity that is not the authorized
driver or is not a person who matches the received facial
fingerprint is the driver of the car.

[0198] In some embodiments, third-party computer sys-
tem 1930 could be configured to have authorized access to
set a triggering alarm on server 1950 related to a vehicle
identifier. For example, third-party computer system 1930
could provide a vehicle identifier to server 1950 along with
a set of facial fingerprints, and server 1950, in response,
could then create identifiers for each of the set of facial
fingerprints in image database 1942, and could associate the
vehicle identifier with the newly created identifiers in rela-
tionship database 1944 with an “authorized driver” tag.
Server 1950 could then analyze sets of images for facial
fingerprints of entities having a recognized interaction of
driving a vehicle, or exiting/exiting a driver’s door of a
vehicle, and for vehicle fingerprints (e.g. a license plate
number). Server 1950 could then derive identifiers for
entities having the driver interaction with the vehicle and the
identifier of the vehicle, and search relationship database
1944 for a relationship of “authorized driver” between the
input search query terms. If server 1950 fails to find an
authorized driver relationship, then server 1950 could then
transmit to third-party computer system 1930 (or any other
computer system defined by a user of third-party computer
system 1930) an alert that an unauthorized driver is driving
the vehicle.

[0199] In a related embodiment, server 1950 could be
configured to save one or more sets of images from image-
capturing device 1910 to a memory in response to a trigger,
for example local memory on server 1950, media database
1948, or third-party database 1934. In some embodiments,
third-party computer system 1930 could transmit a request
for server 1950 to save images having or lacking a relation-
ship, or having or lacking an attribute. For example, server
1950 could be configured to save one or more sets of images
where server 1950 fails to find an authorized driver rela-
tionship between a captured driver and an identified vehicle.
In another embodiment, server 1950 could be configured to
save one or more sets of images where server 1950 identifies
an attribute of “save image” with an identifier. Such images
could be saved with metadata information, such as a time-
stamp, a location of the image-capturing device, and/or an
identifier of a location of the image-capturing device, and
could be pushed to a third-party computer system that
requested the information in real-time, or could be stored on
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a memory for retrieval at a later time. In some embodiments,
the request from third-party computer system 1930 could
have an expiration-date timer to delete sets of images after
a provided time period threshold.

[0200] In other embodiments, server 1950 could transmit
one or more attributes to a third-party computer system 1930
instead of; or in addition to, playing a set of media content.
For example, where image-capturing device 1910 captures
images about a gas station pump and media content play-
back device 1920 is a screen at a gas station, third-party
computer system 1930 could be configured to control an
auto-select feature of a gas pump. In such embodiments, the
set of captured images from image-capturing device 1910
could comprise a vehicle fingerprint, such as a photo of a
license plate, which can be processed by a computer system,
such as image computer system 1912 or server 1950 to
derive a license plate identifier or a make/model vehicle
identifier. Server 1950 or image computer system 1912
could then use that derived identifier to query attribute
database 1946 and determine a preferred gas type of the
vehicle, and could then transmit that preferred gas type to
third-party computer system 1930, which then auto-selects
the preferred gas type.

[0201] FIG. 21 illustrates an alternative system 2100 for
providing media content to supplement an exhibit in accor-
dance with an aspect of the disclosure. The system 2100
includes a facial recognition module 2102; a central control
module 2104; and exhibit control modules 2108 and 2112
that are communicatively connected by a network 2110. A
portable personal communication device 2120 and a com-
puter 2125 may also be connected to the network 2110.
Although shown as four separate devices or functionalities
in FIG. 21, the facial recognition module 2102; the central
control module 2104; and the exhibit control module 2108
and 2112 may be provided by a single computing system.
Alternatively, the processes that provide one or more of the
facial recognition module 2102, the central control module
2104, and the exhibit control module 2108 may be distrib-
uted across multiple systems that are communicatively con-
nected via the network 2110.

[0202] The facial recognition module, functionality, or
system 2102 may be implemented or functionalized by a
computer system that includes a memory and a processing
unit to perform the processes for providing facial recogni-
tion and/or other image analysis. The computer system that
implements the facial recognition module, functionality, or
system may include one or more servers, routers, computer
systems, and/or memory systems that are communicatively
connected via a network to provide facial recognition and/or
other image analysis.

[0203] The central control module 2104 may be imple-
mented or functionalized by a computer system that includes
a memory and a processing unit to perform processes for
storing and providing media content for one or more exhibits
in a venue. The central control module 2104 may also
advantageously store and update location information of a
user. The central control functionality may be provided by a
central control system for the venue. Specifically, the central
control module 2104 may be implemented or functionalized
by a system that includes one or more servers, routers,
computer systems, and/or memory systems that are commu-
nicatively connected via a network to store and provide
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media content for one or more exhibits in the venue, as well
as to store and update location information for registered
users.

[0204] Each of the exhibit control modules 2108 and 2112
may be implemented or functionalized by a computer sys-
tem that controls devices in the exhibit area that include an
image capture device. Advantageously, one computer sys-
tem may control devices for more than one exhibit. In
specific embodiments, the exhibit control modules 2108 and
2112 may be implemented or functionalized by a system that
includes one or more servers, routers, computer systems,
memory systems, an image capture device and/or media
playback devices that are communicatively connected via a
local network to obtain and present media content for the
exhibit.

[0205] The network 2110 may advantageously be the
Internet. Alternatively, the network 2110 may be a Wide
Area Network (WAN), a Local Area Network (LAN), or any
combination of Internet, WAN, and LAN that can be used
communicatively to connect the various devices and/or
modules shown in FIG. 21.

[0206] The portable personal communication device 2120
may a smart phone, tablet, Personal Digital Assistant (PDA),
a laptop computer, or any other device that is connectable to
the network 2110 via wireless connection 2122. The com-
puter 2125 may advantageously connect to the network 2110
via either a conventional “wired” or a wireless connection.
The computer 2125 may be, for example, a desktop com-
puter, a laptop, a smart television, and/or any other device
that connects to the network 110. The portable personal
communication device 2120 and/or the computer 2125 allow
a user to interact with one or more of the above-described
modules to provide information such as, for example, per-
sonal information to be added to registered user information
of the user.

[0207] Although a particular system of devices and/or
functional modules is described above with respect to FIG.
21, other system architectures that, add, remove, and/or
combine various devices and/or modules may be used to
perform various processes in accordance with various other
aspects of the disclosure.

[0208] FIG. 22 is a high-level block diagram showing
architecture of an exemplary processing system 2200 that
may be used according to some aspects of the disclosure.
The processing system 2200 can represent a computer
system that provides a facial recognition functionality, a
central control functionality, an exhibit control functionality,
and/or other components or functionalities. Certain standard
and well-known components of a processing system which
are not germane to the subject matter of this disclosure are
not shown in FIG. 22.

[0209] Processing system 2200 includes one or more
processors 2205 in operative communication with memory
2210 and coupled to a bus system 2212. The bus system
2212, as shown in FIG. 22, is a schematic representation of
any one or more separate physical buses and/or point-to-
point connections, connected by appropriate bridges, adapt-
ers and/or controllers. The bus system 2212, therefore, may
include, for example, a system bus, a Peripheral Component
Interconnect (PCI) bus, a HyperTransport or industry stan-
dard architecture (ISA) bus, a small computer system inter-
face (SCSI) bus, a universal serial bus (USB), or an Institute
of Electrical and Electronics Engineers (IEEE) standard
1394 bus (sometimes referred to as “Firewire”).
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[0210] The one or more processors 2205 are the central
processing units (CPUs) of the processing system 2200 and,
thus, control its overall operation. In certain aspects, the one
or more processors 2205 accomplish this by executing
software stored in memory 2210. The processor(s) 2205 may
be, or may include, one or more programmable general-
purpose or special-purpose microprocessors, digital signal
processors (DSPs), programmable controllers, application
specific integrated circuits (ASICs), programmable logic
devices (PLDs), or the like, or a combination of such
devices.

[0211] Memory 2210 represents any form of random-
access memory (RAM), read-only memory (ROM), flash
memory, or the like, or a combination of such devices.
Memory 2210 includes the main memory of the processing
system 2200. Instructions 215 implementing the process
steps of described below may reside in memory 2210 and are
executed by the processor(s) 2205 from memory 2210.
[0212] Also advantageously connected operatively to the
processor(s) 2205 through the bus system 2212 are one or
more internal or external mass storage devices 2220, and a
network interface 2222. The mass storage device(s) 2220
may be, or may include, any conventional medium for
storing large volumes of data in a non-volatile manner, such
as one or more solid state, magnetic, or optical based disks.
The network interface 2222 provides the processing system
2200 with the ability to communicate with remote devices
(e.g., storage servers) over a network, and may be, for
example, an Ethernet adapter, a Fiber Channel adapter, or
the like.

[0213] The processing system 2200 also advantageously
includes one or more input/output (I/O) devices 2217 opera-
tively coupled to the bus system 2212. The /O devices 2217
may include, for example, a display device, a keyboard, a
mouse, etc.

[0214] FIG. 23 illustrates a venue with multiple exhibits or
attractions in accordance with an aspect of the invention.
Venue 2300 includes multiple exhibits or attractions includ-
ing exhibits 2305, 2310, 2315, 2320, and 2325. Each exhibit
has an associated image capture device 2307, 2312, 2317,
2322, and 2327 respectively.

[0215] For example, exhibit 2305 has an associated image
capture device 2307 that is focused on an area in front of
exhibit 2305 to capture an image with facial images of
patrons entering the exhibit 2305. Preferably, the area is
defined by an admin user who focuses on sections of an
image, or controls a camera to point at pre-defined areas in
front of exhibit 2305. Preferably, the image capture device
is focused on an area near an entrance and/or exit of the
exhibit to ensure capturing images with the greatest number
of facial images of patrons. Furthermore, although one
associated image capture device is shown with each exhibit,
an exhibit can have more than one associated image capture
devices in accordance with various aspects of this disclo-
sure. Furthermore, image capture devices, such as image
capture device 2328, may be placed in various locations
around the venue 300, such as but not limited to, high traffic
areas to capture location information of patron in the loca-
tion and/or as many patrons as possible.

[0216] In accordance with some aspects, a proximity sen-
sor 2329 may be associated with an image capture device
2328 to detect when one or more patrons are in a location.
The proximity sensor may send a signal to the image capture
2328 when one or more patrons are detected. The image
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capture device then captures an image of the location for use
in location determination of registered users as will be
discussed in more detail below.

[0217] Although an exemplary venue in accordance with
an aspect of the invention is described above with reference
to FIG. 23, other configurations that add, remove, combine,
and/or move components relative to one another are pos-
sible.

[0218] FIG. 24 illustrates a flow diagram of a process for
providing location information about users at various loca-
tions in a venue in accordance with an aspect of the
disclosure. One example of a registration process for users
is described below in detail with respect to FIG. 36. The
process 2400 captures images of patrons in various known
locations throughout the venue 2405 using a plurality of
image capture devices, for example devices 2307, 2312,
2317, 2322, 2327, and 2328 in FIG. 23. For example, a
location may be, but is not limited to, an entrance or an exit
of an exhibit; an entrance or exit of the venue; and/or other
high traffic locations in the venue. The captured images are
advantageously provided to a facial recognition device or
module (e.g. 2102 in FIG. 1) in step 2410. The facial
recognition device or module identifies the desired portions
of each captured image that include the facial image of one
or more patrons in step 2415.

[0219] A facial recognition process is then performed on
the identified portion of each captured image to identify
(e.g., with appropriate user information) each registered user
in each image and associate each identified user with the
location where the image was captured in step 2420. The
location of each identified user is then updated in a location
record, such as those shown in FIG. 33, for the user in step
2425. Crowd conditions in a location including, but not
limited to, crowd size for an exhibit, may also be determined
from the image of each location in step 2430. For example,
software could count entities with unique facial fingerprints
in a set of images taken over time. The crowd information
for each location is then updated in a location record, for
example in database 3400 shown in FIG. 34, in step 2435
after which the process 2400 ends.

[0220] As discussed above, an exhibit control system,
device, or module (e.g. 2108, 2112, FIG. 21) could capture
the images of the patrons in near an exhibit/high traffic area.
In some embodiments, the exhibit control system, device, or
module may be a separate system that is not associated with
a specific exhibit. Instead, the image capture device (e.g.
2328, FIG. 23) is a high traffic location and associated with
a location control system and/or associated exhibit control
system, to send information to the central control device or
module (e.g. 2104, FIG. 21).

[0221] The above describes an overall process for obtain-
ing location information registered users and/or crowd infor-
mation for a location in a venue in accordance with one
aspect of the disclosure. However, other processes that add,
combine, remove, and/or reorder the steps of the process are
possible.

[0222] FIG. 25 is a block diagram of components of an
exemplary exhibit control system, device or module 2500
and/or location control system (similar to 2108, 2112, FIG.
21) which, in accordance with an aspect of the disclosure,
includes a controller 2505 and an image capture device 2515
(similar to 2328, FIG. 23).

[0223] The controller 2505 may be implemented as a
processing system that controls the image capture device
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2515 in capturing images of an area and/or location to obtain
the location information for registered users using image
analysis of the captured image. In accordance with some
aspects, the controller 2505 may also control one or more
components of the exhibit. These components may include,
for example, valves, hydraulic lifts, animatronics that pro-
vide motion in the exhibit, and any other components that
receive instructions to perform a task to facilitate the pre-
sentation of the exhibit. In some other aspects, the control
system for more than one exhibit may be provided by a
processing system. These control devices could be con-
trolled via a triggering mechanism that is triggered by
recognition of pre-defined image characteristics or move-
ments within a set of images. For example, a table could
define that an animatronic activates when a predefined
teacher or a predefined student or an entity having the
attribute of a teacher is recognized within a set of images.
[0224] The image capture device 2515 may be a camera
that captures still images and/or a video camera that captures
video images (i.e. a set of images). In the exemplary
embodiment shown in FIG. 25, the image capture device
2515 is a separate device including a processing system that
is communicatively connected to the controller 2505 via a
wireless or wired connection. In some other aspects, the
image capture device 2515 is an I/O device of the processing
system or module including the controller 2505. As dis-
cussed above, the image capture device 2515 is positioned
such that the device is focused on a particular area near the
exhibit in a manner to capture images that include facial
images of patrons in the area. The image capture device
2515 may also capture, record, or otherwise provide other
information, such as depth information for the imaged image
objects.

[0225] Although an exemplary embodiment of an exhibit
control device or module is described above with respect to
FIG. 25, other embodiments that add, combine, rearrange,
and/or remove components are possible.

[0226] FIG. 26 illustrates a flow diagram of an exemplary
process 2600 performed by the exhibit control device or
module (2500 or 2108/2112) to capture images to provide
location information for registered users in accordance with
an aspect of this disclosure. In the process 2600, a patron is
detected in an area (2605) by, for example, the facial
recognition system, motion sensors, heat sensors, and/or any
other type of sensor that may detect the presence of one or
more patrons in the audience area.

[0227] An image is captured of the area (2610), for
example, in response to the detection of one or more patrons
in the designated area by image capture device 2515. Alter-
natively, the image capture device may periodically capture
an image at pre-defined intervals of time, or a video feed of
the designated area may be continuously captured and one or
more images may then be extracted from the video feed
when one or more patrons are detected in the designated
area.

[0228] The captured image is transmitted to a central
control device or module (e.g. 2104, FIG. 21) (2615),
optionally with other information about the image. Such
other image information may include, for example, camera
settings, depth information, a time stamp, lighting informa-
tion, a location, and/or other like information related to the
image. The image information may be transmitted sepa-
rately, or it may be transmitted in or with the captured image.
Optionally, a video feed may be provided to the central
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control device or module. The exhibit control device or
module may optionally monitor a video feed and only send
an image that includes patrons taken from a feed when a
patron is detected in the area. The exhibit control device or
module may optionally perform image processing to
improve image quality prior to transmitting the image,
and/or it may optionally isolate facial images from the
captured image and send only portions of the image that
include facial images to the central control device or mod-
ule. Process 2600 may then end.

[0229] Although an exemplary process performed by the
exhibit control device or module to obtain location infor-
mation for registered users in accordance with aspects of this
disclosure is discussed above with respect to FIG. 26, other
processes performed by the exhibit control device or module
to provide the media content that add to, combine, rearrange,
or remove any of the described steps are possible and are
considered within the scope of this disclosure.

[0230] Inaccordance with some aspects of this disclosure,
the system may also store records of consumable products
that a registered user purchases and/or is awarded. Such
records could be entered into a database via one of the
disclosed computer systems that recognizes a transaction
and records attributes of that transaction in a database. For
purposes of this discussion, consumable products are any
item that may be awarded to or purchased by a registered
user in the venue. Examples include, but are not limited to,
toys, gift certificates, souvenirs, or any other item that a user
may obtain in the venue. The user may then go to a
redemption center at a later time and obtain the consumable
products that the user had purchased/received earlier. Pref-
erably, the redemption center would be near the exit of the
venue to allow the user to collect the obtained consumable
products just prior to leaving the venue.

[0231] FIG. 27 illustrates a flow diagram of a process
performed by an exhibit control module or device (e.g. 2108,
FIG. 21) to send information about a consumable product
obtained by a registered user at the exhibit. The process 2700
begins by detecting the user is entitled to a consumable
product (2705). This detection may be a purchase of a
consumable product or an awarding of the consumable
product as a prize in a game and/or contest. For example, an
image could be taken of the user, and a facial fingerprint
could be entered into an image database to retrieve an
identifier of the user, which is then cross-referenced against
a database that contains relationships between entity iden-
tifiers and product entitlements. When such an entitlement is
returned by the database, this could trigger recognition that
the user in the image is entitled to a consumable product
identified in the database.

[0232] The process then generates a record for the con-
sumable product that indicates the consumable product
contained and the registered user that obtained the item
(2710). The record of the consumable product is then
transmitted to the central control system (2715) and the
process 2700 ends.

[0233] Although an exemplary process performed by the
exhibit control device or module to provide records of
consumable products obtained by users in accordance with
aspects of this disclosure is discussed above with respect to
FIG. 27, other processes performed by the exhibit control
device or module to provide the media content that add to,
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combine, rearrange, or remove any of the described steps are
possible and are considered within the scope of this disclo-
sure.

[0234] Similar to the consumable products discussed
above, some exhibits and/or areas may have areas available
for photo opportunities and have venue employees and/or
professional photographers at the photo opportunity area to
capture an image of a registered users and/or a group of
users. In accordance with some aspects of the invention, the
system provides a system for storing the images captured at
various photo opportunity areas and making the images
available to the registered user or a user authorized to act for
the register user for retrieval and/or purchase.

[0235] FIG. 28 illustrates a flow diagram of another exem-
plary process performed by an exhibit control system,
device, or module (e.g. 2108, FIG. 21); and/or location
control system, device, or module to provide images of a
captured user to the central control system, device, or
module (2104, FIG. 21) for retrieval by the user in accor-
dance with an aspect of the invention.

[0236] The process 2800 begins by capturing an image of
a registered user at a photo opportunity area associated with
the exhibit/area (2805). This image can be captured with an
image capture device that is separate and/or different from
the image capture device(s) used for location determination.
[0237] The process then identifies each registered user
associated with the captured image (2810). The identifica-
tion may be performed by reading a bar and/or bar code on
a card carried by the user in accordance with some aspects.
In accordance with some other aspects, the identification
may be performed using the facial recognition system,
device, or module (e.g. 2102, FIG. 21). The image and
identifiers (FIG. 33) associated with each identified regis-
tered user in the image are transmitted to the central control
system (2815). In accordance with some embodiments, the
identifiers of the identified registered users may be embed-
ded in the metadata of the image, or may be added to the
metadata of the image by the system. In accordance with
some other embodiments, an image record that includes the
image and the identifiers may be generated and transmitted.
This metadata may be saved onto a database to allow for
easy-searching of the image. The process 2800 may then
end.

[0238] A process performed by an exhibit control system,
device or module to provide images of registered users
captured in an photo opportunity area in accordance with an
aspect of the invention is described above with reference to
FIG. 28, other processes performed by the exhibit control
system, device, or module to provide the media content that
add to, combine, rearrange, or remove any of the described
steps are possible and are considered within the scope of this
disclosure.

[0239] FIG. 29 illustrates a flow diagram of an exemplary
process performed by the central control device or module
(e.g. 2104, FIG. 21) to obtain and store location information
for registered users; and/or obtain and store crowd informa-
tion for exhibits and/or locations, based upon captured
images from various locations throughout a venue. A pro-
cess 2900 may be performed for some or all of the images
received. Thus, the process 2900 may be performed once to
determine the current locations of registered users, or, alter-
natively, the process 2900 may be periodically performed on
images from all of the locations to constantly update the
location information for the registered users.
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[0240] In the process 2900, captured images of various
locations in the venue are received from an exhibit control
device or module (e.g., 2108, FIG. 21) (2905). As discussed
above, additional image information may optionally be
received with the image. The images are then provided to a
facial recognition device or module (e.g. 2102, FIG. 21) for
image analysis. The central control device or module may
perform some image processing prior to providing the
images to the facial recognition device or module. The
analysis may include, for example, isolating facial images in
each of the images, modifying the images to improve image
quality, and/or analyzing the images to determine or obtain
additional or other image information. In some embodi-
ments, such other image information may be provided by the
captured image to the facial recognition system. The
received images from the various locations are provided to
the facial recognition module or system. As will explained
in more detail below, the facial recognition system identifies
users in each image and associates a location of the image
with each identified user to provide location information for
each of the identified registered users. Furthermore, the
location information may include a time stamp indicated the
time at which the image of a registered user is detected at a
location.

[0241] The process 2900 receives location information
and identifiers for the registered users identified in the
captured images (2915). The central control system (e.g.
2104, FIG. 21) updates the location information in the
record of each identified registered user based on the
received location information (2920).

[0242] The process 2900 may also receive crowd infor-
mation (see FIG. 34) for each location/exhibit from the
facial recognition system (2925) and update the crowd
information in the location record maintained for each
location (2930). Locations may be defined as places within
an image, but a table or database may be used to cross-
reference locations (e.g. X and y location) within an image
against identifiers of a location (e.g. an entity in position 4,5
is in seat 4B but an entity in position 2,3 is in seat 3A)
Process 2900 may then end.

[0243] Although an exemplary process performed by the
central control device or module to obtain and maintain
location information for registered users and/or crowd infor-
mation for locations in accordance with aspects of this
disclosure is discussed above with respect to FIG. 29, other
processes performed by the central control device or module
to provide the media content that add to, combine, rearrange,
or remove any of the described steps are possible and are
considered within the scope of this disclosure.

[0244] FIG. 30 illustrates a flow diagram of an exemplary
process performed by a central control module or system
(e.g. 2104, FIG. 21) to maintain a list of consumable
products obtained by a registered user. The process 3000
begins with the central control module or system receiving
a consumable transaction record from an exhibit control
system of module (2108, 2112, FIG. 21) (3005). The trans-
action record includes an identifier of the consumable prod-
uct and an identifier of the registered user entitled to the
product. In some instances, the transaction record may
include other information such a transaction information
may show a purchase prices and/or payment, an expiration
date/time, or other information related to the product. Any
suitable user interface could be used to save the transaction
record, such as a transaction device that saves metadata
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related to a transaction to a database accessible by the
system when the transaction cocurs.

[0245] The consumable products information in the record
of the identified registered user is updated to include the
consumable product (3010). At a later time, the central
control system may receive a request for the list of consum-
able products that have been obtained by the registered user
from a redemption center system (not shown) (3015). The
redemption center system may include one or more com-
puting devices for enabling the process blocks described
herein with respect FIG. 30 or otherwise. In some embodi-
ments, a user having the authorization to obtain products for
one or more other users (such as the children of the user or
other group members) may obtain the list of consumable
products available to each user for which the registered user
has authorization to obtain their products. The central con-
trol system transmits the list of consumable products from
the user record of the registered user to the redemption
center system in response to the request (3020). The redemp-
tion center system then provides the listed consumable
products to the user. The redemption center system then adds
each consumable product received by the registered user to
a redeemed items list and transmits the list to the central
control system (3025). The central control system then
updates the consumable products list in the user record of the
registered user to reflect the products redeemed (3030) and
the process 3000 may end.

[0246] Although an exemplary process performed by the
central control device or module to maintain consumable
product information for registered users in accordance with
aspects of this disclosure is discussed above with respect to
FIG. 30, other processes performed by the central control
device or module to provide the media content that add to,
combine, rearrange, or remove any of the described steps are
possible and are considered within the scope of this disclo-
sure.

[0247] In accordance with some aspects of this invention,
the central control system, device, or module stores images
from photo opportunity areas and associates the images with
registered users. The central control system, device, or
module then may provide the images to a redemption device
for selection, deletion, and/or purchase of the images by the
registered user, for example by configuring a database to
return an image as a function of an identifier of a person (e.g.
a bar code, a person’s name).

[0248] FIG. 31 illustrates another exemplary process per-
formed by an inventive central control system, device, or
module (e.g. 2104, FIG. 21) for storing the images, associ-
ating with registered users, and providing the images to a
redemption device in accordance with an aspect of this
disclosure. In process 3100, an image and identifiers asso-
ciated with registered users in the image are received from
an exhibit/location system, module, or device (3105). The
image is then stored at a memory location accessible to a
processor (3107). In accordance with some embodiments,
the image is stored in an image database, data structure using
structured or unstructured objects or library maintained by
central control system, device, or module as described below
with respect to FIG. 33. The user record of each registered
user identified in the image is then updated to indicate
storage information for the image to associate the image
with the registered user (3110).

[0249] At a later time, the central control system may
receive a request for the list of images that have been

Jan. 16, 2020

associated with a registered user from a redemption device
(3115). In some embodiments, a user having the authoriza-
tion to obtain/view images associated with one or more other
users (such as the children of the user or other group
members) may obtain the list of images associated each user
for which the registered user has authorization to view/
obtain their images. The central control system transmits the
list of images from the user record(s) of the registered
user(s) to the redemption device in response to the request
(3120). The redemption device then provides the listed
images to the requesting user. This may include the redemp-
tion device downloading the images from the image data-
base and/or requesting the images from the central control
system. The redemption device then adds each image
received, purchased, or uploaded by the registered user to a
saved image list and transmits the saved list to the central
control system; and/or adds each deleted/discarded image to
a discarded image list. The saved image list and/or discarded
image list are received by the central control system (3125).
The central control system may then update the associated
images in the user record of the registered user and/or
images stored in memory to reflect each of the received lists
(3130) and the process 3100 may end.

[0250] Although an exemplary process performed by the
central control device or module to store and provide images
from photo opportunity areas for registered users in accor-
dance with aspects of this disclosure is discussed above with
respect to FIG. 31, other processes performed by the central
control device or module to provide the media content that
add to, combine, rearrange, or remove any of the described
steps are possible and are considered within the scope of this
disclosure.

[0251] A registered user may have certain restrictions
regarding the exhibits or locations that the user may visit.
For example, some parents may not want their children to
view and/or ride certain exhibits as the material in the
exhibit or ride may not be age appropriate for their children.
Also, the venue may want to assure children exit the venue
with the appropriate guardian such as a teacher or parent or
that the parent or other adult does not leave a minor
unattended in all or a portion of the venue. Thus, systems
and processes in accordance with some of these aspects of
the invention may want to monitor the location of a regis-
tered users and determine whether any restrictions and/or
access privileges are met when a registered user is deter-
mined to be at a certain exhibit and/or other location. FIG.
32 illustrates of a process performed by the central control
system to monitor an area in accordance with an aspect of
this disclosure to determine whether a register user is
permitted in the area based on restrictions and/or access
privileges.

[0252] Process 3200, shown in FIG. 32, receives an image
captured from an exhibit control module or system (e.g.
2108, 2112, FIG. 21) associated with a particular exhibit or
location (3205). The image is provided by the central control
system or module (e.g. 2104, FI1G. 21) to a facial recognition
system or module (e.g. 2102, FIG. 21) (3210). The central
control system receives location information for each user
identified in the image (3215). The central control system or
module then determines whether the each of the identified
users has any restrictions and/or access privileges for the
particular exhibit and/or location (3220). For example, a
parent may be restricted from leaving without a minor
and/or a minor may be restricted from leaving without an



US 2020/0019565 Al

authorized adult. In a second example, an exhibit may be
popular and users are restricted to access the exhibit at a
certain time. In some cases, the user may have an access
privileges, such as a right to enter a premium exhibit and/or
ride. If there are restrictions and/or access privileges for
identified registered user for the particular exhibit location,
a check is made to determine the restrictions/access privi-
leges are met (3225). As a second example, the central
control system may determine if an authorized adult is with
an identified minor and/or if a parent is with their minor at
an exit or at an exhibit with material that may not be age
appropriate for the minor. If the restrictions/access privi-
leges are met, process 3200 may end. If the restrictions/
access privileges are not met, a notification identifying the
restriction or privilege is generated (3030). In some aspects,
this may cause a warning such as an alarm, buzzer, or some
other device to be activated to notify venue personnel of the
restriction/access. In some aspects, the notification is sent to
a device of the user and/or a designated party in the group
and/or subgroup of the registered user (3235). In some other
aspects, the notification is transmitted to one or more devices
of venue personnel at the exhibit/location to allow the
personnel to handle the situation. Process 3200 may then
end.

[0253] Although an exemplary process performed by the
central control device or module to monitor restrictions
and/or privileges at an exhibit/location in accordance with
aspects of this disclosure is discussed above with respect to
FIG. 32, other processes performed by the central control
device or module to provide the media content that add to,
combine, rearrange, or remove any of the described steps are
possible and are considered within the scope of this disclo-
sure.

[0254] Inaccordance with some aspects of this disclosure,
the central control system may provide information about
the locations of registered users in a group to other registered
users in the group. Furthermore, users in groups may be
further divided into subgroups with only certain group
member having access privileges for location information
for the groups and/or particular subgroups. The location
information for members in a group/subgroup may be con-
veyed to an application being executed on a personal device
of a registered user or a device at a kiosk in the venue that
has a computer system for providing the location informa-
tion. FIG. 33 illustrates a flow diagram of a process per-
formed by the central control system or module (e.g. 2104,
FIG. 21) to provide location information of a group of
registered users in accordance with an aspect of the disclo-
sure.

[0255] In process 3300, a request for location information
for registered users associated with a specific group is
received (3305). The user requesting the information is
authenticated (3310). Authentication may be performed
using a password, biometric readings, or in some other
manner. If the authentication fails (3312), process 3300 ends
and location information is not provided. If the requesting
user is authenticated, The registered users in the requested
group/subgroup are then determined (3315), the determina-
tion may be a list of members maintained for each registered
group and may be performed by reading the group and/or
subgroup field in the registered user record of each user in
the group maintained by the central control system or
module. A determination is made whether the requesting
user is authorized to obtain the location information (3317).

Jan. 16, 2020

This may be performed by reading the access permissions
stored in the registered user record of the requesting user. In
other embodiments, the permission may be stored in a group
data record maintained by the central control system, device,
or module for the requested group and/or subgroup. If the
requesting user does not have authorization to receive the
information, the process 3300 ends. If the requesting user is
authorized, the central control system, device or module
retrieves the location information for each registered user in
the group and/or subgroup from the user records maintained
by the central control system, device, or module (3320). In
some embodiments, the location information for each reg-
istered user only includes information about the last deter-
mined location of the user. In accordance with some other
embodiments, the location information may include infor-
mation about 2 or more last locations where the registered
user was detected. In still some other embodiments, the
entire history of locations of each registered user in the
group is provided. In some further aspects, directions to get
to the current location of a particular user or group of users
may be provided. The location information for each of the
registered users in the group is provided to the requesting
device (3325) and process 3300 may end.

[0256] Although an exemplary process performed by the
central control device or provide location information for a
user or group of users in accordance with aspects of this
disclosure is discussed above with respect to FIG. 33, other
processes performed by the central control device or module
to provide the media content that add to, combine, rearrange,
or remove any of the described steps are possible and are
considered within the scope of this disclosure.

[0257] FIG. 34 illustrates an example of a registered user
record maintained by the central control device or module in
accordance with an aspect of this disclosure. The register
record 3400 advantageously includes an identifier 3405,
such as a name or member number for the registered user.
The record 3400 also includes a facial image 3410 of the
registered user, either provided to the central control device
or module, or captured from the registered user during a
registration process. The record 3400 also includes a group
field 3425 that identifies a group that is associated with the
registered user. In addition, one or more subgroup fields
3430 may be provided. Alternatively, the subgroup field may
be a pointer to or a linked list that includes all of the
subgroups to which the user belongs.

[0258] Record 3400 may also include access permission
field 3435 and restrictions field 3440. An access permission
field or data structure 3435 stores codes indicating all of the
access privileges of the user. The access privileges may
indicate the exhibits to which the user has access, the rights
to access location information of other users or groups,
and/or quality of service indicators such as Very Important
Person (VIP) privileges that the user may have in the venue.
Restrictions field or data structure 3440 is a list, pointer to
a list, or other data structures that includes all of the
restrictions that apply to a user. The restrictions may include,
but are not limited to, restrictions on exiting the venue,
restrictions on access or access time to an exhibit, prohibited
areas of the venue and the like.

[0259] Other fields for particular information about the
registered user may be saved in a database. For example, the
fields in the record 3400 may advantageously include a field
for the user’s age 3415, a link to a list of user locations 3465,
a link to a list of consumable products 3460, list of images
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associated with the user 3455, list of desired exhibits to visit
3450 and any special needs of the registered user 3445. The
list of special needs may include a list of requirements such
as language, subtitles, special access and the like that user
may require during a visit to exhibits in the venue. In some
embodiments, the fields could be inputted by an admin user,
while in other embodiments the user could input one or more
fields in a user interface kiosk at the venue.

[0260] Although an example of a registered user data
record is described above with reference to FIG. 34, other
suitable data records that add, remove, and/or combine fields
could be utilized.

[0261] In accordance with some aspects of the disclosure
the central control system, device, or module may also or
alternatively provide crowd information for particular
exhibits and/or other areas of a venue. For example, the
system may indicate to a registered user when a desired
exhibit is either crowded with long wait time or not crowded
with short wait times. In some embodiments, the system
may even suggest an ordering of the exhibits and/or areas to
visit to ensure that a registered user can visit all of the
exhibits and/or areas desired by the user in an amount of
time allocated by the user. To do so, the central control
system (2104, FIG. 21) may maintain a location database
that stores crowd information for each location and/or
exhibit in the venue. A location record in accordance with an
aspect of the disclosure is shown in FIG. 35.

[0262] Location record 3500 includes a location identifier
field 3505, crowd information field 3510, and interested user
field 3515. The location identifier field 3505 is a field that
stores a name or some other alpha numeric identifier of the
location/exhibit. The crowd information field 3510 is a lost
or pointer to a list that stores, among other pieces of
information, the size of the crowd at certain times as
determined from the captured images of the location/exhibit.
The interested user field 3515 is a list, pointer to list or some
other data structures that stores identifiers of registered users
interested in visiting the particular location/exhibit.

[0263] Although a location record maintained for a loca-
tion/exhibit by the central control system in accordance with
an aspect of the disclosure is discussed above with reference
to FIG. 35, location records that add, remove, or combine
fields are considered part of this disclosure.

[0264] FIG. 36 illustrates a flow diagram of an exemplary
registration process performed by a central control system or
the central control system, device, or module (e.g. 2104,
FIG. 21) in accordance with an aspect of this disclosure. In
the registration process 3600, a facial image of the user that
is registering with the system is received (3605). For
example, the user may provide a facial image stored on the
user device that the user is using to register. In that situation,
the process 3600 may issue a command (for example, by a
wireless communication) that directs the user device to
capture the facial image using an image capture device
associated with the user device, and to provide the image to
process 3600. The process 3600 may also receive user
information for the user (3610). The personal information
may include, but is not limited to, age, address, e-mail
address, home telephone number, cellular telephone number,
language, disabilities, and another special needs. In accor-
dance with some aspects, the registering user may input the
information to a personal device that provides the informa-
tion to the process 3600. The process 3600 may also receive
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group information and subgroup information (3615) where
the subgroup is a set of one or more users from the group.
[0265] The process 3600 may also receive any authoriza-
tions for the user (3620). Authorizations may include access
to location information for users in a particular group and/or
subgroup as well as authorization to collect and/or receive
consumable items for one or more other users and access to
images of one or more other users (3625). The process 3600
may also receive restrictions for the users. As discussed
above, restrictions may include restrictions prohibiting
attending particular exhibits and/or areas of the venue as
well as restrictions for exiting the venue. The process 3600
may also receive a list of one or more exhibits of interest of
the user (3630) for use in providing guidance to the user in
attending the exhibits of interest. Further any other infor-
mation that may include at least a portion of the information
discussed above with reference to FIG. 14 may also be
received by process 3600. However, the information may
also include any information that may be desired.

[0266] A registered user record that includes the received
user member information discussed above and the captured
facial image is generated (3635) and stored in a user
database (3640). The captured facial image and an identifier
of the registered user is provided to the facial recognition
device or model (3645), and the process 3600 may then end.
[0267] An exemplary process for registering a user in
accordance with embodiments of the disclosure is described
above with respect to FIG. 36. Other registration processes
that add, combine, rearrange, and/or remove one or more
steps described above are possible in accordance with other
embodiments.

[0268] In accordance with some aspects of the disclosure,
the systems and process may provide information relating to
exhibits to registered users to guide the users through the
venue to maximize the users enjoyment by ensure that all of
the exhibits desired by the user may be visited. This may
include providing a schedule or map to the user to guide the
user to the venue and/or updating the schedule and/or map
based on observed crowd conditions throughout the venue.
In accordance with some embodiments, the system may only
provide information regarding crowd information regarding
particular exhibits to aid the user in determining which
exhibits to visit next.

[0269] FIG. 37 shows an exemplary process performed by
a central control system, device, or module (e.g. 2104, FIG.
21) for informing registered users about crowd conditions at
an exhibit and/or location in a venue. A process 3700
retrieves crowd information for a particular exhibit and/or
location from a location record for the particular exhibit
and/or location (3705). The crowd information may be a
crowd size determined from a captured image of an area near
and/or in the exhibit and/or the location that was stored in
the location record, as described above with respect to FIG.
34. The crowd information is compared to pre-determined
minimum and maximum crowd thresholds (3710). The
threshold values indicate a crowd size.

[0270] If the crowd size is less than a minimum threshold
(3712), the process 1300 determines a set of the registered
users interested in the exhibit and/or location and notifies the
each of the registered users in the set (3715). In accordance
in some embodiments, a list of interested users is maintained
by the system and a predetermined number from the top of
the list are notified. The registered users on the list may be
removed after it is determined that the user has visited the
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location, for example, by using the processes described
above. In some other embodiments, all of the users on list
may be notified and a user is removed from list after it is
determined that the user has visited the location, for
example, by using the processes described above. If the
crowd size is greater than or equal to a maximum threshold
(3737), the interested users are notified that the exhibit
and/or location is at or beyond capacity. In accordance with
various aspects of this disclosure, the notifications may be
sent to a hand held device via a message such as, for
example, an SMS message or an e-mail message. Process
3700 then ends.

[0271] An exemplary process for notifying registered
users of crowd conditions at an exhibit and/or location in
accordance with embodiments of the disclosure is described
above with respect to FIG. 37. Other notification processes
that add, combine, rearrange, and/or remove one or more
steps described above are possible in accordance with other
embodiments.

[0272] FIG. 38 illustrates an exemplary process performed
by a facial recognition device or module (e.g. 2102, FIG. 21)
in response to receiving a facial image and identifier of a
registered user in accordance with embodiments of this
disclosure. In the process 3800, the facial recognition device
or module receives a facial image and identifier of a regis-
tered user from a central control system or central control
device or module (3805). A facial recognition record is
generated and stored (3810). The generation of the facial
recognition record may include, for example, performing
analysis of the image to generate facial parameters that may
be used for image comparisons during the facial recognition
process, as discussed further below.

[0273] An exemplary process for obtaining facial images
of registered users in a facial recognition system accordance
with embodiments of the disclosure is described above with
respect to FIG. 38. Other processes for obtaining facial
images that add, combine, rearrange, and/or omit one or
more steps described above are possible in accordance with
other embodiments.

[0274] FIG. 39 is a conceptual data structure for a facial
recognition record in accordance with an aspect of the
disclosure. A facial recognition record 3900 includes an
identifier of the registered user 3905, the received facial
image 3910, and the facial parameters for facial recognition
comparisons 3915. The identifier may be, for example, a
name and/or nickname of the registered user, or the identifier
may be a number or alphanumeric string that associates the
image to a specific registered user record stored by the
central control device or module.

[0275] Although an exemplary facial recognition record in
accordance with embodiments of the disclosure is described
above with reference to FIG. 39, other facial recognition
records that add, combine, rearrange, and/or omit informa-
tion are possible in accordance with other embodiments.
[0276] The software and/or hardware modules that per-
form a facial recognition process in accordance with
embodiments of the disclosure are shown in FIG. 40. The
facial recognition system 4000 includes a receiving module
4005, a facial image identifier module 4010, a facial image
analysis module 4015, a facial recognition module 4025, and
a crowd information module 4030.

[0277] The receiving module 4005 receives a captured
image and processes the captured image to conform the
image to the parameters needed to perform the various
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subsequent processes for facial recognition analysis. In
accordance with some aspects, the image processing may
include, for example, focus adjustments, color adjustments,
edge defining, and other image adjustments needed to con-
form the image to the requirements of the subsequent
modules. In accordance with some aspects, the receiving
module also receives image information such as, for
example, depth information, camera information, and light-
ing information. The receiving module 3605 uses the image
information in the image processing to conform the image to
the required standards.

[0278] The processed image is provided to the facial
image identifier module 4010, which identifies the portions
of the image that include a facial image. The identification
may use edge detection and other various search processes
to identity those portions of the image that include an image
of a face to which facial recognition may be applied. In
accordance with some aspects, the facial image identifier
may also perform some image processing to conform the
portions including a facial image to the requirements of an
analysis module.

[0279] The facial image analysis module 4015 receives the
portions of the image that include a facial image and
performs analysis on each portion of the image to generate
the data needed by the other modules to generate the
information required. For example, the image analysis mod-
ule may generate pixel color and vector data needed to
perform edge detection, color detection, and the like needed
to perform the various subsequent processes. In accordance
with some aspects, the facial image analysis module 4015
also receives the image information and/or a complete image
for use in performing the analysis. The information gener-
ated by the facial image analysis module 4015 is provided to
the facial recognition module 4025 and crowd information
module 4030.

[0280] The facial recognition module 4025 receives the
information for each facial image and compares the infor-
mation of each facial image to the information for the facial
images in each facial recognition record to determine a
match and returns the identifier of each record that matches
one of the facial images from the captured image to a
predefined degree of confidence. To facilitate the compari-
son, the records may include facial image data that is
precomputed to provide quicker comparisons by eliminating
the need to analyze each reference image.

[0281] In accordance with some aspects, crowd informa-
tion module 4030, receives the image information and
determines the number of visitors (whether identified as a
registered user or not) that are detected in the image. The
crowd information module then uses the determined number
of visitors to determine an estimate of the crowd size at the
exhibit and/or location.

[0282] Although the above description describes modules
of a facial recognition system in accordance with an exem-
plary embodiment of the disclosure, other facial recognition
modules that that add, combine, rearrange, and/or omit
modules are possible in accordance with other embodi-
ments.

[0283] FIG. 41 illustrates a flow diagram of a process
performed by the facial recognition system 4000 to perform
facial recognition in a captured image of an area in accor-
dance with an aspect of the disclosure. In the process 4100,
an image of a known location is received (4105). As
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discussed above, the received image may be processed to
conform the image to the requirements of the process 4100.

[0284] Portions of the received (and optionally processed)
image that include a facial image are identified (4110). As
discussed above, each portion may be further processed to
conform the facial image to the requirements of the facial
recognition process. A facial recognition comparison to the
facial images stored in the facial recognition record is
performed to identify the records that match the facial
images (4115).

[0285] The location shown in the image is associated with
each identified registered user (4125). The user and location
information is then provided to the central control system
(4130). Crowd information for each exhibit and/or location
associated with each image is determined (4135) and the
crowd information for each location is provided to the
central control system, device, or module. Process 4100 may
then end.

[0286] An exemplary process for determining user loca-
tion information and crowd information for exhibits and/or
location in a facial recognition system accordance with
embodiments of the disclosure is described above with
respect to FIG. 41. Other processes that add, combine,
rearrange, and/or omit one or more steps described above are
possible in accordance with other embodiments

[0287] Many other variations of the above could be
derived using the disclosed computer infrastructure and
functionality to dynamically deliver media content. Note
that references throughout this specification to “one aspect”
or “an aspect” mean that a particular feature, structure or
characteristic described in connection with the aspect is
included in at least one aspect of the present invention.
Therefore, it is emphasized and should be appreciated that
two or more references to “an aspect” or “one aspect” or “an
alternative aspect” in various portions of this specification
are not necessarily all referring to the same aspect. Further-
more, the particular features, structures or characteristics
being referred to may be combined as suitable in one or
more aspects of the present disclosure, as will be recognized
by those of ordinary skill in the art.

[0288] Below are additional points that could be embodied
using the inventive systems and methods disclosed.

[0289] A first point being a system for providing media
content, comprising: a first image capture device that cap-
tures a first set of captured images, wherein the first set of
captured images comprise a first set of image fingerprints; a
media content playback device; an image database that
correlates image fingerprints with identifiers; a relationship
database that correlates identifiers with one another; an
attribute database that correlates identifiers with attributes; a
media database that correlates attributes with media content;
and a media content computer system programmed to:
generate a first set of identifiers as a function of the first set
of image fingerprints using the image database, generate a
second set of identifiers as a function of the first set of
identifiers using the relationship database, generate a
derived set of attributes as a function of the second set of
identifiers using the attribute database, generate a set of
media content as a function of the derived set of attributes
using the media database; and play at least a portion of the
set of media content on the media content playback device.
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[0290] A second point being a system of the first point,
wherein the derived set of attributes are generated as a
function of both the first set of identifiers and the second set
of identifiers.

[0291] A third point being a system of the first point,
wherein the first set of identifiers comprise a license plate
number and wherein the second set of identifiers comprise a
facial fingerprint.

[0292] A fourth point being a system of the third point,
wherein the second set of identifiers comprises both a person
and a position within a car associated with the license plate
number.

[0293] A fifth point being a system of the first point,
further comprising a second image capture device that
captures a second set of captured images, wherein the
second set of captured images comprise a second set of
image fingerprints, and wherein the media content computer
system is further programmed to: generate a correlation set
of identifiers as a function of the second set of image
fingerprints using the image database, generate a set of
relationships using the correlation set of identifiers, and
saving the set of relationships in the relationship database.
[0294] A sixth point being a system of the fifth point,
wherein the second set of image fingerprints comprise both
a license plate number and a facial fingerprint.

[0295] A seventh point being a system of the first point,
further comprising: a transactional capture device that cap-
tures a set of transaction attributes and a captured transaction
identifier, wherein the media content computer system is
further programmed to: recognize a transaction in the first
set of captured images; generate a generated transaction
identifier as a function of the recognized transaction; trans-
mit the generated transaction identifier to the transactional
capture device; receive the set of transaction attributes from
the transactional capture device; and save the set of trans-
action attributes to the attribute database.

[0296] An eighth point being a system of the seventh
point, wherein the generated transaction identifier and the
captured transaction identifier both comprise a timestamp
value, and wherein the transactional capture device matches
the generated transaction identifier with the captured trans-
action identifier before transmitting the set of transaction
attributes to the media content computer system.

[0297] A ninth point being a system of the seventh point,
wherein the media content computer system recognizes a
transaction in the first set of captured images by identifying
a movement among a plurality of the first set of captured
images.

[0298] A tenth point being a system of the seventh point,
wherein the derived set of attributes comprises at least a
portion of the set of transaction attributes.

[0299] An eleventh point being a system of the first point,
wherein the media content computer system is further pro-
grammed to transmit at least a portion of the derived set of
attributes to a service computer system.

[0300] A twelfth point being a method for generating
targeted media content, comprising: capturing a first set of
images using a first image capture device; identifying a first
set of captured image fingerprints within the first set of
images; deriving a first set of identifiers as a function of the
identified first set of captured image fingerprints using an
image database; deriving a second set of identifiers as a
function of the first set of identifiers using a relationship
database; deriving a first set of attributes as a function of the
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second set of identifiers using an attribute database; deriving
a set of media content as a function of the first set of
attributes using a media database; and playing a portion of
the set of media content on a media content playback device.

[0301] A thirteenth point being a method of the twelfth
point, wherein identifying the first set of captured image
fingerprints comprises identifying a license plate number
within the first set of images, wherein deriving the first set
of identifiers comprises deriving an identifier of a car as a
function of the license plate number using the image data-
base, and wherein deriving the second set of identifiers
comprises deriving a set of occupants of the car from the
identifier of the car using the relationship database.

[0302] A fourteenth point being a method of the thirteenth
point, further comprising: capturing a second set of images
using a second image capture device; identitying a second
set of captured image fingerprints within the second set of
images, wherein identifying the second set of captured
image fingerprints comprises identifying the license plate
number within the second set of images and identifying a set
of facial fingerprints within the second set of images;
deriving a set of occupant identifiers as a function of the
identified set of facial fingerprints using the image database;
deriving the identifier of the car as a function of the license
plate number using the image database; and adding a rela-
tionship between the identifier of the car and the identified
set of facial fingerprints to the relationship database.

[0303] A fifteenth point being a method of the thirteenth
point, further comprising: identifying a transaction in the
first set of images; retrieving a set of transaction attributes
from a transactional capture device as a function of the
identified transaction; adding the set of transaction attributes
to the attribute database as a function of the second set of
identifiers.

[0304] A sixteenth point being a method of the thirteenth
point, further comprising: deriving an average speed of the
car from at least two of the first set of images, wherein the
media content playback device comprises a roadside bill-
board; and deriving a time as a function of the average speed
and a distance to the roadside billboard, wherein playing the
portion of the set of media content comprises delaying a time
to play the portion of the set of media content as a function
of the derived time.

[0305] A seventeenth point being a method of the twelfth
point, wherein deriving a first set of attributes comprises
deriving the first set of attributes as a function of both a
portion of the first set of identifiers and the second set of
identifiers using the attribute database.

[0306] An eighteenth point being a method of the twelfth
point, further comprising: identifying an interaction with the
media content playback device within the first set of images;
and playing a different portion of the set of media content on
the media content playback device as a function of the
interaction.

[0307] A nineteenth point being a method of the eigh-
teenth point, wherein the interaction comprises an action of
looking away from the media content playback device.

[0308] A twentieth point being a method of the nineteenth
point, further comprising updating a set of attributes asso-
ciated with at least one of the first set of identifiers and the
second set of identifiers as a function of the interaction.
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What is claimed is:

1. A system for providing media content, comprising:

a first image capture device that captures a first set of
captured images, wherein the first set of captured
images comprise a first set of image fingerprints;

a media content playback device;

an image database that correlates image fingerprints with
identifiers;

a relationship database that correlates identifiers with one
another;

an attribute database that correlates identifiers with attri-
butes;

a media database that correlates attributes with media
content; and

a media content computer system programmed to:
generate a first set of identifiers as a function of the first

set of image fingerprints using the image database,
generate a second set of identifiers as a function of the
first set of identifiers using the relationship database,
generate a derived set of attributes as a function of the
second set of identifiers using the attribute database,
generate a set of media content as a function of the
derived set of attributes using the media database;
and
play at least a portion of the set of media content on the
media content playback device.
2. The system of claim 1, wherein the derived set of
attributes are generated as a function of both the first set of
identifiers and the second set of identifiers.
3. The system of claim 1, wherein the first set of identi-
fiers comprise a license plate number and wherein the
second set of identifiers comprise a facial fingerprint.
4. The system of claim 3, wherein the second set of
identifiers comprises both a person and a position within a
car associated with the license plate number.
5. The system of claim 1, further comprising a second
image capture device that captures a second set of captured
images,
wherein the second set of captured images comprise a
second set of image fingerprints, and
wherein the media content computer system is further
programmed to:
generate a correlation set of identifiers as a function of
the second set of image fingerprints using the image
database,

generate a set of relationships using the correlation set
of identifiers, and

saving the set of relationships in the relationship data-
base.
6. The system of claim 5, wherein the second set of image
fingerprints comprise both a license plate number and a
facial fingerprint.
7. The system of claim 1, further comprising:
a transactional capture device that captures a set of
transaction attributes and a captured transaction iden-
tifier,
wherein the media content computer system is further
programmed to:
recognize a transaction in the first set of captured
images;

generate a generated transaction identifier as a function
of the recognized transaction;

transmit the generated transaction identifier to the
transactional capture device;
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receive the set of transaction attributes from the trans-
actional capture device; and

save the set of transaction attributes to the attribute
database.

8. The system of claim 7,

wherein the generated transaction identifier and the cap-

tured transaction identifier both comprise a timestamp
value, and

wherein the transactional capture device matches the

generated transaction identifier with the captured trans-
action identifier before transmitting the set of transac-
tion attributes to the media content computer system.

9. The system of claim 7, wherein the media content
computer system recognizes a transaction in the first set of
captured images by identifying a movement among a plu-
rality of the first set of captured images.

10. The system of claim 7, wherein the derived set of
attributes comprises at least a portion of the set of transac-
tion attributes.

11. The system of claim 1, wherein the media content
computer system is further programmed to transmit at least
a portion of the derived set of attributes to a service
computer system.

12. A method for generating targeted media content,
comprising:

capturing a first set of images using a first image capture

device;

identifying a first set of captured image fingerprints within

the first set of images;

deriving a first set of identifiers as a function of the

identified first set of captured image fingerprints using
an image database;

deriving a second set of identifiers as a function of the first

set of identifiers using a relationship database;
deriving a first set of attributes as a function of the second
set of identifiers using an attribute database;

deriving a set of media content as a function of the first set

of attributes using a media database; and

playing a portion of the set of media content on a media

content playback device.

13. The method of claim 12,

wherein identifying the first set of captured image finger-

prints comprises identifying a license plate number
within the first set of images,
wherein deriving the first set of identifiers comprises
deriving an identifier of a car as a function of the
license plate number using the image database, and

wherein deriving the second set of identifiers comprises
deriving a set of occupants of the car from the identifier
of the car using the relationship database.
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14. The method of claim 13, further comprising:

capturing a second set of images using a second image

capture device;

identifying a second set of captured image fingerprints

within the second set of images,

wherein identifying the second set of captured image
fingerprints comprises identifying the license plate
number within the second set of images and identi-
fying a set of facial fingerprints within the second set
of images;

deriving a set of occupant identifiers as a function of the

identified set of facial fingerprints using the image
database;
deriving the identifier of the car as a function of the
license plate number using the image database; and

adding a relationship between the identifier of the car and
the identified set of facial fingerprints to the relation-
ship database.

15. The method of claim 13, further comprising:

identifying a transaction in the first set of images;

retrieving a set of transaction attributes from a transac-
tional capture device as a function of the identified
transaction;

adding the set of transaction attributes to the attribute

database as a function of the second set of identifiers.

16. The method of claim 13, further comprising:

deriving an average speed of the car from at least two of

the first set of images, wherein the media content
playback device comprises a roadside billboard; and

deriving a time as a function of the average speed and a

distance to the roadside billboard, wherein playing the
portion of the set of media content comprises delaying
a time to play the portion of the set of media content as
a function of the derived time.

17. The method of claim 12, wherein deriving a first set
of attributes comprises deriving the first set of attributes as
a function of both a portion of the first set of identifiers and
the second set of identifiers using the attribute database.

18. The method of claim 12, further comprising:

identifying an interaction with the media content playback

device within the first set of images; and

playing a different portion of the set of media content on

the media content playback device as a function of the
interaction.

19. The method of claim 18, wherein the interaction
comprises an action of looking away from the media content
playback device.

20. The method of claim 19, further comprising updating
a set of attributes associated with at least one of the first set
of identifiers and the second set of identifiers as a function
of the interaction.



