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APPARATUS, SYSTEM, AND METHOD FOR
TAGGING OBJECTS IN A VIDEO STREAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This applicant claims priority to U.S. Provisional Patent
Application No. 61/361,822 filed on Jul. 6, 2010 for Mark
Lane and entitled “Apparatus, System, and Method for an
Improved Video Stream,” and which is incorporated herein by
reference.

FIELD OF THE INVENTION

This invention relates to inserting information into a video
stream, and more particularly relates to inserting advertise-
ments and information into a video stream available over an
Internet connection.

BACKGROUND

Travelers are often interested in getting information about
destinations prior to their arrival. Various services allow users
to survey their destination and acquaint themselves with an
area. For example, Google offers a “street view” feature that
allows users to see photos of a particular location.

However, many of these services are passive; that is, they
show pictures of a location. Many users would prefer to see
video of locations of interest. In addition, users may want to
find information about the points of interest found within the
video frame. Businesses that show up within a frame may
want to advertise on sites or channels that show the video
stream; other entities, such as government entities and private
residences, may want to ensure that their locations are not
shown on the video stream.

BRIEF SUMMARY

Presented herein is an approach to providing information
to viewers of a video stream. The following summary of
certain embodiments is given for convenience, and not by
way of limitation.

In one embodiment, the invention is a computer program
product comprising computer readable media configured to
receive a video stream comprising a plurality of images of a
first location taken by a camera at the first location. The
computer program product may further comprise instructions
for identifying a physical object at the first location that
appears in the video stream and identifying a tag that is
associated with the physical object. The tag may be an ele-
ment that provides information about the physical object. The
computer program product may also include instructions for
inserting the tag into the video stream such that the tag
appears to a user receiving the video stream.

Inserting the tag into the video stream may further com-
prise inserting the tag at a location of the physical object in the
video stream. In certain embodiments, the tag is an interactive
tag that provides additional information about the physical
object when the interactive tag is selected by the user receiv-
ing the video stream. The tag may also provide additional
information about the physical object in response to a user
zooming in the tag or the physical object.

In certain embodiments, the computer program product
includes instructions for receiving a plurality of video
streams, where each video stream is received from a unique
camera at a unique location. It may also receive directional
input for the camera from a user of aremote computing device
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that is receiving the video stream. There may also be instruc-
tions for changing the position of the camera in response to
receiving the directional input from the user of the remote
computing device. The computer program product may also
maintain a queue of one or more users and allowing each user
in the queue to submit the directional input, wherein only one
user is permitted to submit directional input to the camera at
a time. Multiple objects may appear in a given video stream,
and the computer program product may identify one or more
tags that provide information for some of these objects.

In certain embodiments, the computer program product
creates a two-dimensional representation of an area viewable
by the camera at the first location and associating one or more
tags with locations on the two-dimensional representation. In
such an embodiment, inserting the tag into the video stream
may comprise displaying the tags in the two-dimensional
representation over the video stream.

The invention may be realized as a system that includes a
first camera at a first location that generates a first video
stream comprising a plurality of images of the first location.
The system may also include a computer having a processor
and memory. The computer may be configured to receive the
first video stream from the first camera, identify physical
objects that appear in the images of the first video stream,
identify tags associated with those objects, and insert the tags
into the first video stream such that the tags appear to the users
watching the first video stream. The computer may also trans-
mit the first video stream to a second remote computer used
by the user watching the first video stream.

The computer may be a server that is connected to the
remote computer by an Internet connection. The server may
also be remote from the first camera. The system may include
multiple cameras at unique locations generating video
streams. The computer may receive requests to view one or
more of these video streams. The computer may also provide
users with a graphical user interface (GUI) that allows the
user to select a video stream.

The invention may be realized as a method for providing
information in a video stream. The method may comprise
receiving a video stream comprising a plurality of images of
a first location taken by a camera at the first location and
overlaying a two-dimensional map of an area viewable by the
camera over the video stream, the two-dimensional map com-
prising a plurality of tags at locations on the two-dimensional
map associated with physical objects, wherein a tag is an
element that provides information about the physical object
and that appears in the video stream. The method may also
involve moving the two-dimensional map in response to
changes in a position of the camera such that the plurality of
tags appear to users viewing the video stream at locations of
associated physical objects in the video stream.

In certain embodiments, the method involves providing
additional information about physical objects in response to
the user zooming in on at least one of the tag and the physical
object. The method may also involve adjusting the position of
the tags to account for changes that result from the user
zooming in the camera.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG.11isaperspective view illustrating one embodiment of
a system for an improved video stream;

FIGS. 2a and 25 are example illustrations of an improved
video stream;

FIG. 3a is one embodiment of a tag blocking restricted
content;

FIG. 34 is one embodiment of a presentation screen for an
improved video stream;

FIG. 4 is one embodiment of a video stream apparatus for
an improved video stream;

FIG. 5 is an illustrative flow chart diagram showing one
embodiment of a method for generating an improved video
stream; and

FIG. 6 is an illustrative flow chart diagram showing one
embodiment of a method for generating revenue from an
improved video stream;

FIGS. 7 through 12 are exemplary illustrations of an
improved video stream;

FIG. 13 is arepresentation of one embodiment of a map for
associating tags with physical objects that can be viewed by
the camera; and

FIG. 14 is a second representation of a map for associating
tags with physical objects that can be viewed by the camera.

DETAILED DESCRIPTION

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

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

The schematic flow chart diagrams included herein are
generally set forth as logical flow chart diagrams. As such, the
depicted order and labeled steps are indicative of one embodi-
ment of the presented method. Other steps and methods may
be conceived that are equivalent in function, logic, or effect to
one or more steps, or portions thereof, of the illustrated
method. Additionally, the format and symbols employed are
provided to explain the logical steps of the method and are
understood not to limit the scope of the method. Although
various arrow types and line types may be employed in the
flow chart diagrams, they are understood not to limit the scope
of the corresponding method. Indeed, some arrows or other
connectors may be used to indicate only the logical flow of the
method. For instance, an arrow may indicate a waiting or
monitoring period of unspecified duration between enumer-
ated steps of the depicted method. Additionally, the order in
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which a particular method occurs may or may not strictly
adhere to the order of the corresponding steps shown.

FIG. 1 depicts one embodiment of a system 100 for an
improved video stream. In one embodiment, the system 100
includes a camera 102, a computer 104 that comprises a video
stream apparatus 106, a network 120, and clients 122a-c.
Other configurations and systems 100 other than the example
shown in FIG. 1 are within the scope of the present invention.

The camera 102 may be a web camera, an HD video cam-
era, a still camera, or other camera capable of capturing
images that be used to create a video stream that are known in
the art. The camera 102 may or may not capture audio infor-
mation as well as images. The camera 102 may capture
numerous images and transmit them at a frame rate that
makes it appear that there is a moving picture. The frame rate
and quality of the video stream presented may vary depending
on the camera 102, the speed of an internet connection, or
other factors. Any of various methods for capturing video
using a camera 102 may be used.

In certain embodiments, the camera 102 may also send
information about the position of the camera 102 and the
zoom level of the camera 102 (referred to hereafter as posi-
tional information) to an attached computer 104. “Position”
refers to where the camera’s view is directed. The view is the
image being captured by the camera 102. The camera 102’s
position may be anywhere within an area of the camera 102.
This area may be defined by four points: the farthest left and
farthest up the camera can direct its view; the farthest right
and farthest up that the camera can direct its view; the farthest
left and the farthest down the camera can direct its view; and
the farthest right and the farthest down the camera can direct
its view. Thus, the camera 102 may be positioned such that its
view is a subset of a larger area that can be captured by the
camera 102 if the position and/or zoom level is changed.

In certain embodiments, the camera 102 may also receive
information concerning a desired position and/or zoom level
from the computer 104. The camera 102 may be configured to
point to the desired position, and/or zoom in or out, based on
the information sent by the computer 104. The camera 102
may therefore have the physical machinery necessary to
change its position without a user physically manipulating the
camera 102. The camera 102 may also have software to
interpret the information conveying the desired position that
is received from the computer 104 and adjust its position
and/or zoom level accordingly. The information conveying
the desired position may originate with the clients 122a-c, as
described below.

In certain embodiments, the hardware and software neces-
sary to receive and send positional information is physically
separate from the camera 102; for example, the camera 102
may be connected to a motorized tripod or other motorized
camera holder. In such embodiments, the computer 104 may
send positional information to the tripod and receive posi-
tional information from the tripod. The computer 104 may
also be connected to the camera 102 to send and receive
information concerning the zoom level. In certain embodi-
ments, a motorized component physically adjusts the camera
102 to adjust the zoom level. For example, a motorized com-
ponent may twist the lens of the camera 102 or press a button
to cause the camera 102 to zoom in or zoom out.

In certain embodiments, the computer 104 is configured to
provide a digital zoom feature. In such embodiments, the
camera 102 may not have physical zooming capability, or the
system 100 may not use the physical zooming capability of
the camera 102. Instead, the computer 104 may be configured
to digitally zoom in on the images captured by the camera
102. Such an embodiment may relieve the need for the com-
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puter 104 to control the zoom level and receive information
about the zoom level of the camera 102. In certain embodi-
ments, both a digital zoom and an optical zoom may be used.

In certain embodiments, the camera 102 is connected to a
computer 104. The camera 102 and the computer 104 may
also be physically part of the same device. The computer 104
may be a laptop, desktop computer, server, or other variety of
computer. In certain embodiments, the camera 102 sends a
stream of video that it captures to the computer 104. In certain
embodiments, the computer 104 facilitates the transmission
of the video stream over a network 120 to one or more clients
122a-c. The computer 104 may use any of the numerous
possible approaches to streaming video over a network 120.

In certain embodiments, the computer 104 includes a video
stream apparatus 106. The video stream apparatus 106 modi-
fies the video stream received from the camera 102. In certain
embodiments, the video stream apparatus 106 also provides a
digital zoom feature. The video stream apparatus 106 may
insert information in the form of tags 206 into the video
stream received from the camera 102. The computer 104 may
then feed that video stream over the network 120 where it can
be received by one or more clients 122a-c. Known protocols
and approaches to streaming video may be used to commu-
nicate the video stream over the network 120. The video
stream apparatus 106 may also allow clients to adjust the
video stream quality and/or frame rate. The video stream
apparatus 106 may allow the user to adjust the frame rate
and/or quality; for example, a user with a slow connection
over the network 120 may select a low frame rate or quality.

In certain embodiments, the video stream apparatus 106
inserts tags that provide information into the video stream.
The information may be relevant to the images and/or audio
captured by the camera 102. In one embodiment, the infor-
mation comprises advertisements. In certain embodiments,
the advertisements are connected to locations or items repre-
sented by physical objects within the video stream. For
example, the information may include the name and phone
number of a business whose building is shown in video
stream. The information may also include a coupon for a
business that is shown in the video stream. The video stream
apparatus 106 may cause this information to be inserted into
the video stream such that it is displayed for users at a location
that corresponds to the location of the particular business.
This is discussed in greater detail in the example shown in
FIGS. 2g and 25.

In certain embodiments, the video stream apparatus 106
receives positional information from one or more clients
122a-c. The video stream apparatus 106 may thus allow cli-
ents 122a-c to control the positioning and zoom level of the
camera 102. In certain embodiments, the clients 122a-c com-
prise software that allows the users to send positional infor-
mation to the video stream apparatus 106. In other embodi-
ments, the software may be realized in a browser operating on
one or more clients 122a-c, with the software allowing the
users to send positional information being implemented on a
remote server. The server may be the computer 104, or may be
implemented in another location on the network 120.

In certain embodiments, a remote server exists on the net-
work 120 and connects with multiple clients 122a-¢ and
multiple computers 104, each of which is connected to a
camera 102. In such an embodiment, the remote server may
have access to multiple video streams for multiple locations,
and may make those video streams available to multiple cli-
ents 122a-c. The users of the clients 122a-¢ may choose
which, of the many video streams made available by the
remote server, they wish to view. The remote server may also
implement a queue or system whereby clients 122a-c take
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turns controlling the camera 102 by sending positional infor-
mation, such that the camera 102 is under the control of only
one client 122a-¢ at any particular time. The remote server
may allow each client 122a-c a certain amount of time to
control the camera 102 if there are a number of users of clients
1224-c that all wish to control the camera 102.

The clients 122a-c are computers that connect to the net-
work 120 and are capable of displaying video. The clients
122a-¢ may be, for example, computers such as laptops,
desktops, mobile phones, other mobile devices, televisions,
or similar devices that are capable of receiving and displaying
avideo stream. The clients 122a-c may be operated by a user.
In certain embodiments, as noted above, the user may select
which video stream to view, and may send a remote camera
102 positional information and thereby control where the
camera 102 is pointing and what is presented in the video
stream.

The network 120 is a combination of hardware and soft-
ware that facilitates information sharing between connected
entities, such as the clients 122a-c and the computer 104. The
network may comprise gateway devices, routers, servers,
Ethernet cabling, and other physical components. The net-
work 120 may be a LAN, a WAN, or other variety of network
120. In one embodiment, the network 120 provides a connec-
tion to the Internet.

While FIG. 1 shows the video stream apparatus 106 on a
computer 104 connected directly to the camera 102, the video
stream apparatus 106 may also be located at different loca-
tions within the system 100. For example, the video stream
apparatus 106 may be located on the remote server. In such an
embodiment, the remote server may receive the video stream
from the computer 104 that is connected to the camera 102
and insert tags into the video stream on the remote server. In
certain embodiments, the video stream apparatus 106 may be
distributed among a plurality of computers that are in com-
munication with each other in the system 100.

FIGS. 2a and 2b6 are exemplary embodiments of an
enhanced or augmented video stream. An additional example
is shown in FIGS. 7 through 12. FIG. 24 shows one embodi-
ment of a video stream that may be captured by a camera 102.
In this example, the video stream captures three buildings in
the frame 202. In the depicted example, a building 204 is
included in the frame 202.

The video stream apparatus 106 may insert information
into the frame 202 for presentation to a user ofa client 122a-c.
For example, the video stream apparatus 106 may insert a tag
206 into the frame 202. The tag 206 is an element that appears
in the video stream and provides information about a particu-
lar item appearing with the video stream. The tag 206 may be
visual, audio, or both. The particular item referenced within
the video stream may be visual, audio, or both. In certain
embodiments, the tags 206 are generated by the creators of
the video stream apparatus 106 (i.e., the developers). In other
embodiments, the tags 206 are generated and submitted by
users. In certain embodiments, both user-generated and
developer-generated content is used in the tags 206.

The tag 206 may provide a variety of information concern-
ing the building 204. In the example in FIG. 2a, the tag 206
shows the name of the business. In certain embodiments,
businesses and/or individuals may pay to have tags 206
appear in the video stream created by a camera 102 at loca-
tions or in connection with events that are associated with
their business. For example, the owner of the Zesty Bakery
may pay to have the tag 206 appear in the video stream. In
certain embodiments, the revenues from advertisements are
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split between a company implementing a system (such as
system 100) and the proprietors of locations that place and
maintain the camera 102.

The information displayed in the tag 206 may vary from
business to business. In certain embodiments, a business pay-
ing for the tag 206 to appear can dictate what type of infor-
mation appears in the tag 206. The tag 206 may also change its
appearance based on the background in the video stream; for
example, the tag 206 may change color based on the time of
day. Thus, white text (as opposed to black text) may be used
at night. The tag may be displayed in a color that makes the
information easy to read over the background. For example,
light text colors are used when dark buildings are in the
background. In other embodiments, the color of the tag (as
opposed to the color of the text) may change based on the
background in the video stream.

The tags 206 may be placed at or near a particular location
captured in the video stream. Such placement may be appro-
priate when the tag is associated with a physical location,
such as a building. Tags 206 may also be placed based on
other considerations. Tags 206 may be placed to appear over
existing advertisements. For example, an advertisement on a
billboard may be replaced with a tag 206. Similarly, ads on
benches may be replaced with tags 206. The ads that the
system 100 places on benches and billboards may be for
products that do not have an inherent physical location; for
example, tags 206 advertising a particular brand of beverage,
or a household cleaner, may be inserted over a billboard.

The tag 206 may provide a variety of different types of
interaction. A user may be able to click on certain tags 206 to
close them. The user may not be permitted to close other tags
206, such as those obscuring sensitive locations. Clicking on
atag 206 may cause the tag 206 to expand, showing additional
information. Clicking on a tag 206 may open a new browser
window on the client 122a-c that opens to the business’s
website. A tag 206 may contain a number of hyperlinks which
the user can select. A tag 206 may provide the user with
directions from his or her location (or a location of the user’s
choosing) to the business or location associated with the tag
206. The tag 206 may be equipped to allow the user to print a
coupon by clicking on the tag 206 or a link within the tag 206.

Tags 206 may also be used to obscure sensitive locations
that may otherwise appear within a frame 202 of the video
stream. For example, it may be desirable to obscure a gov-
ernment building or a private residence. A tag 206 may be
placed over a sensitive location to prevent the location from
appearing within the frame 202 of a video stream. The tag 206
may be an advertisement, an image, a box, or other element
capable of obscuring the sensitive location. Such a tag 206
may be referred to as a privacy tag 206. The privacy tag 206
may be inserted into the video stream such that the privacy tag
206 covers the sensitive object and obscures the sensitive
object. By obscuring the sensitive object, the user viewing the
video stream cannot see the sensitive object beneath the pri-
vacy tag 206. The privacy tag 206 may be, for example,
opaque. The privacy tag 206 may be semi-transparent, but
may distort the sensitive object beneath the privacy tag 206.
Other ways in which the privacy tag 206 may obscure the
sensitive object may also be used. The user viewing the video
stream may not be permitted to close the privacy tag 206,
movethe privacy tag 206, or otherwise manipulate the privacy
tag 206 to show the underlying sensitive object. The video
stream apparatus 106 may move the privacy tag 206 in
response to a user changing the position of the camera 102 in
order to ensure that the sensitive object is always covered by
the privacy tag 206.

20

25

30

35

40

45

50

55

60

65

8

In certain embodiments, the information displayed in a tag
206 may also be keyed to a zoom level. FIG. 26 shows a frame
210 which is zoomed in from the image in frame 202. The tag
206 now displays greater detail about the business associated
with the building 204. The tag 206 may display, for example,
an address, a phone number, hours of operation, a website
address, a menu, or other information.

FIG. 3a shows a second perspective of the scene in FIGS.
2a and 25, but with the camera 102 zoomed out farther. As can
be seen in comparison with FIGS. 24 and 256 (and FIG. 35),
the image in FIG. 3a is a superset of that shown in FIGS. 2a,
2b, and 3b. The view represented in FIGS. 2a, 2b, and 35 is
marked 205 in FIG. 3a. In addition, FIG. 3a shows how a tag
206 may be used to obscure a sensitive location. A sensitive
location may be any location that the designer or manager of
the system providing the video stream determines should not
be shown to the viewer. The tag 206 in FIG. 3a may, for
example, be placed over a private residence. The end user may
not be given the ability to remove or close the tag 206 since it
obscures a sensitive location. In this manner, privacy issues
can be addressed effectively. This approach may further pro-
vide additional opportunities for advertising.

FIG. 35 shows one embodiment of a presentation screen
310 that may be displayed for a user on a client 122a-c. In one
embodiment, the presentation screen 310 is part of software
that is installed and operating on the client machine 122a-c. In
other embodiments, the presentation screen 310 is part of a
browser window on the client machine 122a-¢, and the infor-
mation about the organization, content, and presentation of
the information in the presentation screen 310 is sent to the
browser from a remote server.

In one embodiment, frames 202 are presented in succes-
sion to the user as part of the video stream. Different
approaches for presented a video stream may be used. For
example, in one embodiment, the video stream is in motion
JPEG (MJPEG) format that presents a sequence of separately
compressed JPEG images. In another embodiment, the video
stream is presented in other formats (such as MPEG-2, JPEG
2000, H.264/MPEG-4 AVC, or others). The tags 206 are
inserted into the video stream. In certain embodiments, the
tags 206 are inserted into the video stream prior to the stream
reaching the clients 122a-c. In other embodiments, the tags
206 are not inserted into the video stream directly; rather, the
tags 206 may be superimposed over the video stream. The
tags 206 may then be overlaid on the video stream to present
an image such as that shown in FIG. 35. Other approaches, in
addition to the ones explained above, may be used to insert the
tags 206 into the video stream.

Other information and navigation tools may also be pre-
sented to a user on a client 122a-c. For example, the presen-
tation screen 310 may provide the user with the ability to
control the camera 102. In one embodiment, the user may
click to zoom, and scroll left-right or up-down to control the
camera 102. In other embodiments, the presentation screen
310 may include controls (such as directional arrows and a
zoom button) to control the camera 102. FIG. 356 shows, at
340, examples of controls that a user may use to direct the
camera 102. The user may be presented with arrows to control
the direction of the camera, along with buttons to zoom in
and/or out. Other interfaces may be presented to a user to
allow the user on the client 122a-c to control a camera 102.

The presentation screen 310 may also include a map 320.
In certain embodiments, the map 320 contains all points of
interest within the range of the camera 120. In certain
embodiments, only those buildings housing businesses that
have paid to advertise appear in the map 320. The map 320
may be interactive; in one embodiment, a user may click on a
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particular point in the map (for example, the pet store) and the
camera 102 will position itself to capture that point on the
map, and present one or more tags 206 associated with that
particular position. This may be an additional way of control-
ling the camera 102.

The presentation screen 310 may also include a list 322 that
contains categories of businesses, products, and services
which may be of interest. In certain embodiments, only those
businesses that have paid to advertise appear in the list 322. In
certain embodiments, if a user selects a particular category, all
relevant businesses in that category are listed. For example,
selecting “food” may result in all locations within the range of
the camera 102 that offer food being listed. If a user selects a
particular location from the list (for example, a particular
business name), the camera pans to that location.

In certain embodiments, another panel is shown in the
presentation screen 310. The panel may display information
about what is currently included in the camera 120’s view.
The user may thus easily determine what he or she is looking
at. In certain embodiments, if the user positions his or her
cursor over an item in the video stream, the name of that
particular item appears in the panel.

In certain embodiments, the user may choose to have a tag
206 disappear. For example, a user may determine that a
particular tag 206 is obscuring another item that the user
wishes to examine. The tags 206 may have an “x” in one
corner, which causes the tag 206 to close if the user selects the
“x.” In certain embodiments, the tags 206 fade and disappear
on their own after a given period of time passes. Other
approaches to temporarily remove a tag 206, or to allow a user
to close a tag 206, may be used.

FIG. 4 shows one embodiment of a video stream apparatus
106. In one embodiment, the video stream apparatus 106
includes a video module 410, a mapping module 420, a posi-
tion module 430, a control module 440, and an information
module 450. In one embodiment, the video module 410
receives data from a camera 102 and prepares the data for
transmission to one or more destinations. In one embodiment,
the destination is one or more clients 122a-c. In certain
embodiments, the video module 410 is responsible for encod-
ing the video stream after additional information (such as tags
406) has been added. The video module 410 may be respon-
sible for inserting the tags 206 into the video stream based on
information provided by the modules described below. The
video module 410 may insert the tags 206 into the video
stream using a variety of approaches. In certain embodiments,
the video module 410 inserts the tags 206 into the frames that
make up the video stream. In certain embodiments, the video
module 410 generates a separate layer to be shown over the
video stream, which layer includes the tags 206.

The video module 410 and other modules described below
may all be implemented in the same physical location, or
distributed through a system 100. In certain embodiments, the
tags 206 are inserted into the video stream at the camera 102.
The tags 206 may be inserted into the video stream at an
intermediate point, such as the computer 104 or on a server in
the network 120. For example, a web server on the network
120 that hosts a website from which a user can select videos
may insert the tags 206 into the video stream. In other
embodiments, the tags 206 are inserted into the video stream
at the client 122a-c.

The video stream apparatus 106 may also include a posi-
tion module 430 that retrieves position information from the
camera 102. The position information may include where the
camera is pointing in three-dimensional space. In certain
embodiments, the position module 430 receives this informa-
tion from the camera 102. In other embodiments, the position
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module 430 may receive position information from a
mechanical holder (such as a tripod) that positions the camera
102. In certain embodiments, the position module 430 may
communicate with the camera 102 and a mechanical holder in
order to receive position information. As noted above, posi-
tion information may include a zoom level for the camera
102.

The video stream apparatus 106 may also include a map-
ping module 420 that identifies what items are in the video
stream and where such items are located in one or more rames
of the video stream. In certain embodiments, the mapping
module 420 includes one or more data structures that map
particular positions to particular items of interest, such as
businesses. In one embodiment, the mapping module 420
uses a table of positions, where each entry in the table is
associated with one or more items of interest. The table may
also specify where the items of interest are located in the
frame when the camera 102 is at a particular position.

The mapping module 420 may also make use of a grid that
outlines all possible positions for the camera, and notes where
items of interest are located relative to the positions. Other
data structures could also be used to associate camera posi-
tions with items of interest. Examples of an approach to
mapping tags 206 to the video stream are given below. In
certain embodiments, the mapping module 420 may use soft-
ware to dynamically identify different items of interest in the
video stream. For example, the mapping module 420 may use
a pattern recognition algorithm such as the Burt Pyramid to
recognize specific items of interest. In certain embodiments,
the mapping module 420 uses a combination of pattern rec-
ognition algorithms and data structures to identify items of
interest.

For example, a mapping module 420 may use data struc-
tures to identify relatively static and stationary components of
the video stream such as buildings, benches, and billboards.
Pattern recognition algorithms may be used to identify
dynamic, moving components of the video stream such as
cars. Certain advertisements may be tied to dynamic ele-
ments; for example, a car manufacturer may want tags to
appear when one of their cars drives through the video stream.

The mapping module 420 may contain the X, y, and z
coordinates of all locations that can be seen with the camera
102 and that should have tag 206. In certain embodiments,
this information is entered by a user setting up the system 100.
The mapping module 420 may also specify the optimal place-
ment of tags 206 relative to the locations that should have a tag
206 and other background features.

In certain embodiments, the camera 102 is fixed to a par-
ticular physical location. In such embodiments, the items
within the range of the camera 102, and the position of items
of interest relative to the position of the camera 102, are
constants. Thus, the mapping module 420 may indicate where
items of interest are located relative to the current position
and/or zoom level of the camera 102 without having to
account for the possibility of changes in the location of the
camera 102 itself, and how such changes will affect the loca-
tions of items of interest, as stored by the mapping module
420. In embodiments which use pattern recognition algo-
rithms, the camera 102 may not need to be fixed to a particular
location. In other embodiments, the mapping module 420 can
account for changes in the location of the camera 102 and
adjust the stored locations of the items of interest accordingly.

The above are examples of ways in which a mapping mod-
ule 420 may identify the physical objects that appear in the
video stream. In certain embodiments, the physical objects
are identified in real-time using pattern recognition algo-
rithms. In certain embodiments, the physical objects are iden-
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tified when the camera 102 is initially configured using rep-
resentations of the area that the camera 102 can view. The
representations may be three-dimensional maps, two-dimen-
sional maps, data structures storing location information, or
other approaches to representing an area.

The video stream apparatus 106 may also include a control
module 440. In certain embodiments, the control module 440
allows a user on a client 122a-c to re-position the camera 102
over aremote connection. For example, the user may want the
camera 102 to pan to the left, pan up, or zoom in on a
particular point. The control module 440 may receive control
information from clients 122a-c and adjust the camera 102
accordingly. In certain embodiments, the control module 440
translates the control information received from the clients
1224-c into a format that the camera 102 can understand and
implement. The control information may be received via an
intermediate remote server.

In certain embodiments, the control module 440 maintains
a queue of clients 122a-c that wish to control the camera 102.
In certain embodiments, the control module 440 allows each
client 122a-c¢ exclusive control of the camera 102 for a
defined period of time. Once the client 122a-¢ has had control
of the camera 102 for the allotted time, the next client 122a-¢
in the queue is given control of the camera 102. All clients
122a-c may be allowed to see the video stream even when the
camera 102 is being controlled by another client 1224a-c.

The video stream apparatus 106 may also include an infor-
mation module 450. The information module 450 may deter-
mine what tags 206 are associated with the items captured by
the camera 102, and where those tags 206 should be located in
the video stream. In certain embodiments, the information
module 450 uses the position information gathered by the
position module 430 to determine what items (such as build-
ings) are currently in the frames captured by the camera 102.
The information module 450 may also use the mapping mod-
ule 420 to determine what tags 206 are associated with this
particular position and to determine where those tags 206
should be placed in the frame. As discussed above, the tags
206 may be advertisements, coupons, images for obscuring
sensitive locations, or other information. The tags 206 may
also be text, hyperlinks, audio, video, or other type of media.
In certain embodiments, the user setting up the system 100
defines what information appears in the tags 206. In this
manner, and others, the information module 450 may identify
the tags 206 that are associated with the physical objects in the
video stream.

The video stream is thus presented to users with tags 206
that may include information, advertising, and valuable con-
tent for users of clients 122a-c. Users may thus gain greater
information about a particular location, and businesses in the
vicinity of the camera may be able to reach potential custom-
ers. In addition, the user is dynamically engaging with the
presented information. This is of particular importance to
advertisers. In addition, advertisements placed within the
video stream as described above may be insulated from ad-
blocking software running on a client 122a-c. This approach
may therefore be used to ensure more effective delivery of
advertising material to users.

FIG. 5 is a flow chart diagram showing one embodiment of
a method for augmenting a video stream. The steps shown in
FIG. 5 need not occur in the order shown. The method may
begin with determining 502 a position of the camera 102. As
noted above, the method may also include determining 504
the zoom level of the camera 102. The method may also
include determining 506 what information is associated with
the camera position and the zoom level. For example, as
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explained above, certain advertisements or information about
particular businesses may be associated with the camera 102
position and zoom level.

The method may also include displaying 508 the informa-
tion (such as tags 206) associated with the camera position
and zoom level. The information may be assigned particular
positions in the video stream, which positions are determined
to correspond to the information. The correspondence may be
made, in certain embodiments, by a developer or a user of the
software who associates the information with the location. As
shown in the example of FIGS. 24 and 25, the tag 206 may be
placed at a point that corresponds to the physical location of
the business associated with the tag 206.

The method may involve determining 510 whether there
has been a change in the camera position or the camera zoom
level. If there has been a change, then the information asso-
ciated with the camera position and zoom level are again
determined for the new position and/or zoom level and dis-
played in the video stream. The method may also involve
determining 512 whether there is any user input. For example,
commands from a user that he or she wishes to move the
camera to a new position may constitute user input. Other
examples include, as mentioned above, a user selecting an
item of interest from a map. The method then involves
responding 514 to the user input, which may necessitate
finding the information that is associated with a new position
and/or zoom level resulting from the user input.

FIG. 6 shows one embodiment of a method for capitalizing
on an augmented video stream. In one embodiment, the
method begins with mapping 602 locations captured by a
camera 102. As noted above, this mapping may be done using
data structures. In other embodiments, image recognition
algorithms are used. The method may also include approach-
ing 604 proprietors of locations within the range of the cam-
era 102 and which are captured in the video stream. The
method may also involve arranging 606 for advertisements to
appear in the video stream when the particular location is
shown in the video stream. In certain embodiments, the
advertisement includes details about the business at the loca-
tion. The advertisement may also include coupons or other
advertising materials.

The method may also involve displaying 608 advertising
and information at positions on the video stream that are
associated with the camera position and zoom level. Rev-
enues may then be collected 610 from various businesses and
entities that have agreed to pay for advertising in the video
stream. In certain embodiments, the revenues from the adver-
tising are shared 612 with the camera operator. The camera
operator may be responsible for setting up and maintaining
the camera at the particular location. The camera operator
may simply allow another to set up the camera, and may take
a portion of the revenues in return for the space provided for
the camera.

FIGS. 7 through 12 show one embodiment of how an end
user on a client 122a-¢ may interact with a camera 102. As
discussed above, the end user may use the client 122a-c to
connection to a website that transmits the video stream cap-
tured by the camera 102. The website may also provide addi-
tional tools to the end user allowing him/her to interact with
the camera 102. In one embodiment, the video stream cap-
tured by the camera 102 shows the items shown in FIG. 7. The
end user may interact with controls on the webpage to control
the camera 102. For example, the end user may press an “up”
control to pan the camera 102 up. The end user may be
presented with corresponding “down,” “left,” and “right” but-
tons. The end user may also be presented with “zoom in” and
“zoom out” buttons.
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When the end user encounters an item that has been anno-
tated, a tag 206 may appear. The tag 206 may be a visible
indicator (as seen in FIG. 8), an audible indicator, some
combination of the two, or some other indicator. In certain
embodiments, if the end user leaves the camera 102 stationary
for aperiod oftime, the tags 206 disappear. The period of time
may be preset. The tags 206 may reappear when the user
changes the camera view (for example, by pressing one or
more controls), or the zoom level.

As the end user increases the zoom level, the information
displayed in the tag 206 may change, as illustrated in FIGS. 9
and 10. For example, the amount of information presented to
the end user may increase as the camera 102 zooms in. In
certain embodiments, the information presented in the tag
206 becomes more and more specific as the camera 102
zooms in, and becomes more general as the camera 102
zooms out. FIGS. 11 and 12 show a similar change in the
granularity of information presented in a tag 206 as the cam-
era zooms in and out. In certain embodiments, the tag 206
includes identifying information at every zoom level. Thus, if
an end user pans to a new building while the camera 102 is
zoomed in, the end users still sees enough information to
identify the building.

A similar approach may be used with tags 206 that include
audio information. A general identification and introduction
of'a particular location may be provided at a first zoom level.
More detailed information may be presented via audio as the
camera 102 zooms in. Other approaches for presenting infor-
mation to an end user may also be used.

FIG. 13 shows one embodiment of an area map 1302 and a
view 1304. The area map 1302 represents the area that the
camera 102 can capture and the location of tags 206 within
that area. The view 1304 is the portion of the area that the
camera 102 can capture at a given time. The size of the view
1304 may change relative to the area and the area map 1302 as
the camera 102 zooms in and out, which makes the camera
102 capture a view 1304 that is smaller or larger portion of the
area. The area map 1302, represented visually in FIG. 13, may
be a data structure that allows a computer to relate informa-
tion about objects in the area map 1302 with the position of
the camera 102.

The area map 1302 may be a layer that is superimposed
over the video stream such that the images captured by the
camera 102 and the tags 206 and other information in the area
map 1302 appear to the user. In another embodiment, the area
map 1302 includes a table of tags 206 with associated x-y-z
coordinates. The video stream apparatus 106 may determine
the x-y-z coordinates of the view 1304 and consult the table to
insert the tags 206 at the appropriate locations within the
video stream that represents the view 1304.

In one embodiment, the area map 1302 represents the area
capturable by the camera 102 as a two-dimensional space.
The area map 1302 may flatten the three-dimensional image
captured by the camera 102 into the two-dimensional repre-
sentation. The area map 1302 may associate tags 206 with
particular locations of the area map 1302. For example, the
house 13064 and the house 13065 may be fixed at the loca-
tions shown within the area map 1302. The area map 1302
may fix tags 206 to particular locations (such as the locations
of the houses 1306a-b) using x-y coordinates or other
approaches to associate the tags 206 with a particular location
within the area map 1302. In other embodiments, the area
may 1302 is a three-dimensional model with objects associ-
ated with particular x-y-z coordinates.

The view 1304 represents the section of the area that is
captured by the camera 102. In certain embodiments, as the
view 1304 moves, the changes in position of the camera 102
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causing the movement of the view 1304 are noted. The video
stream apparatus 106 may determine what sections of the area
map 1302 are currently within the view 1304 and where they
belong within the view 1304. The video stream apparatus 106
may display the tags 206 at appropriate locations based on
where the view 1304 is within the area map 1302.

As noted above, the video module 410 may insert the tags
206 directly into the video stream by inserting the tags 206
into the frames of the video stream captured by the camera
102. The video module 410 may insert the tags 206 into the
video stream by causing the tags 206 to appear over the video
stream shown to the end user. For example, the video module
410 may cause the tags 206 to appear over the video stream as
it is shown to the user without actually inserting the tags 206
into the frames.

In one embodiment, the area map 1302 is implemented as
a hidden layer. The video stream apparatus 106 may display
only those tags 206 within the hidden layer that are also
within the boundaries of the view 1304. In FIG. 13, the tag
2065 may be displayed to the user since it is within the view
1304, while the tag 206¢ is hidden from the user since it is
outside of the view 1304. The area map 1302, in such an
embodiment, may be curved to more accurately match tags
206 to objects in the video feed.

The video stream apparatus 106 may move the area map
1302 in response to the camera 102 moving. For example, if
the camera 102 is sent a command to pan left, the video stream
apparatus 106 may move the area map 1302 by an equivalent
amount in the opposite direction from the movement of the
camera 102. This approach may be used to make it appear to
the user that the tags 206 are matched to the objects (such as
the houses 1306) in the real-time video stream from the cam-
era 102.

To implement such an embodiment, the video stream appa-
ratus 106 may track the dimensions of the view 1304 of the
camera 102 and the current X, Y, and Z coordinates of the
camera 102. Changes to the position of the camera 102 cause
a corresponding change in the position of the view 1304. In
embodiments where the area map 1302 is a hidden layer, the
hidden layer may be moved relative to the motion of the
camera 102 to given the impression that the tags 206 are fixed
at the positions shown in the video stream.

In certain embodiments, the area map 1302 adjusts the
location of the tags 206 based on the zoom level of the camera
102. A camera 102 may not stay perfectly centered on an
objectas it zooms in on a point. As a result, this can cause atag
206 to be improperly located as the camera 102 zooms in. The
areamap 1302 may thus be sensitive to zoom levels. In certain
embodiments, during setup, the video stream apparatus 106
zooms in on each objectin the area that is associated with a tag
206. The video stream apparatus 106 may take a plurality of
samples of the location of the object as the camera 102 moves
from a most zoomed out state to a most zoomed in state. In
one embodiment, the video stream apparatus 106 takes ten
samples. The video stream apparatus 106 may note the
change in position of the object at each sample point and store
this change information in the area map 1302. As a user
zooms in on an object, the area map 1302 may adjust the
locations of the tags 206 within the view 1304 to account for
the changes in position of the objects within the view 1304,
which changes in position result from zooming in. The video
stream apparatus 106 may also use this depth information in
the area map 1302 in order to determine what additional
information should be displayed as the camera 102 zooms in
and zooms out, as described above.

In certain embodiments, the video stream apparatus 106
uses a plurality of area maps 1302 that are associated with
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different zoom levels. As the camera 102 zooms in, the video
stream apparatus 106 may switch from one area map 1302 to
a second area map 1302 that is associated with the new zoom
level.

FIG. 14 shows one embodiment of an area map 1302 that is
implemented as a hidden layer. In certain embodiments, the
camera 102 may have 360 degrees of rotation. As seen in FIG.
14, the video stream apparatus 106 may cause the area map
1302 to wrap around such that the full 360 degrees can be
represented in the view 1304. Thus, when the view 1304
reaches an edge of the area map 1302, the view 1304 can wrap
around to the other side, allowing full representation of the
360 degrees available to the camera 102.

The present invention may be embodied in other specific
forms without departing from its spirit or essential character-
istics. The described embodiments are to be considered in all
respects only as illustrative and not restrictive. The scope of
the invention is, therefore, indicated by the appended claims
rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the
claims are to be embraced within their scope.

What is claimed is:

1. A computer program product comprising non-transitory
computer readable media, the computer program product
comprising instructions to: receive a video stream comprising
aplurality of images of a first location taken by a camera at the
first location; identify a physical object at the first location
that appears in the video stream; identify a tag that is associ-
ated with the physical object, wherein the tag is an element
that provides information about the physical object; insert the
tag into the video stream such that the tag appears to a user
receiving the video stream; receive directional input for the
camera from a user of a remote computing device that is
receiving the video stream; and change the position of the
camera in response to receiving the directional input from the
user remote computing device.

2. The computer program product of claim 1, wherein
inserting the tag into the video stream further comprises
inserting the tag at a location of the physical object in the
video stream.

3. The computer program product of claim 1, wherein the
tag is an interactive tag that provides additional information
about the physical object when the interactive tag is selected
by the user receiving the video stream.

4. The computer program product of claim 1, wherein the
computer program product further comprises instructions to
provide additional information about the physical object in
response to a user zooming in on at least one of the tag and the
physical object.

5. The computer program product of claim 1, wherein the
computer program product further comprises instructions to
receive a plurality of video streams, wherein each video
stream is received from a unique camera at a unique location.

6. The computer program product of claim 1, wherein the
computer program product further comprises instructions to
further comprising maintain a queue of one or more users and
allowing each user in the queue to submit the directional
input, wherein only one user is permitted to submit direc-
tional input to the camera at a time.

7. The computer program product of claim 1, wherein the
computer program product further comprises instructions to:

identify a plurality of physical objects that appear in the

images of the video stream; and

identify, for each of the plurality of physical objects, one or

more tags that provide information about the physical
object.
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8. The computer program product of claim 1, wherein the
computer program product further comprises instructions to
receive location data comprising at least one of position data
indicative of where, within a field-of-view of the camera, the
first location is located, and zoom data indicative of a zoom
level of the camera, wherein the instructions to identify the
physical object at the first location that appears in the video
stream further comprises instructions to identify the physical
object based on the location data.

9. The computer program product of claim 1, wherein the
computer program product further comprises instructions to
create a two-dimensional representation of an area viewable
by the camera at the first location and associating one or more
tags with locations on the two-dimensional representation.

10. The computer program product of claim 9, wherein
inserting the tag into the video stream comprises displaying
the tags in the two-dimensional representation over the video
stream.

11. The computer program product of claim 1, wherein the
computer program product further comprises instructions to
insert a privacy tag into the video stream such that the privacy
tag covers a sensitive object and obscures the sensitive object,
and not allowing a user viewing the video stream to close the
privacy tag.

12. A system comprising: a first camera at a first location
that generates a first video stream comprising a plurality of
images of the first location; a computer comprising a proces-
sor and memory, the computer configured to: receive the first
video stream from the first camera; identify a physical object
atthe first location that appears in the images of the first video
stream; identify a tag associated with the physical object;
insert the tag into the first video stream such that the tag
appears to a user watching the first video stream; transmit the
first video stream comprising the tag to a second remote
computer; receive directional input for the camera from a user
of a second remote computing device that is receiving the
video stream; and change the position of the camera in
response to receiving the directional input from the user sec-
ond remote computing.

13. The system of claim 12, wherein the computer is a
server connected to the second remote computer by an Inter-
net connection.

14. The system of claim 12, further comprising a plurality
of cameras generating unique second video streams, wherein
each camera is at a unique location.

15. The system of claim 14, wherein the computer is further
configured to receive requests from users to view one or more
of the first video stream and the second video streams.

16. The system of claim 15, wherein the computer is further
configured to provide a graphical user interface (GUI) to the
user in a web browser, the GUI allowing the user to select one
of the first and second video streams.

17. A method for providing information in a video stream,
the method comprising: receiving a video stream comprising
aplurality of images of a first location taken by a camera at the
first location; overlaying a two-dimensional map of an area
viewable by the camera over the video stream, the two-di-
mensional map comprising a plurality of tags at locations on
the two-dimensional map associated with physical objects,
wherein a tag is an element that provides information about
the physical object and that appears in the video stream;
receive directional input for the camera from a user of a
remote computing device that is receiving the video stream;
and change the position of the camera in response to receiving
the directional input from the user remote computing and
moving the two-dimensional map in response to changes in a
position of the camera such that the plurality of tags appear to
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users viewing the video stream at locations of associated
physical objects in the video stream.

18. The method of claim 17, further comprising providing
additional information about physical objects in response to
the users zooming in on at least one of the tag and the physical 5
object.
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