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(57) ABSTRACT 

Various embodiments provide techniques for calibrating and 
annotating video content. In one or more embodiments, an 
instance of video content can be calibrated with one or more 
geographical models and/or existing calibrated video content 
to correlate the instance of video content with one or more 
geographical locations. According to some embodiments, 
geographical information can be used to annotate the video 
content. Geographical information can include identification 
information for one or more structures, natural features, and/ 
or locations included in the video content. Some embodi 
ments enable a particular instance of video content to be 
correlated with other instances of video content based on 
common geographical information and/or common annota 
tion information. Thus, a user can access video content from 
other users with similar travel experiences and/or interests. A 
user may also access annotations provided by other users that 
may be relevant to a particular instance of video content. 
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CALIBRATION AND ANNOTATION OF 
VIDEO CONTENT 

BACKGROUND 

Many modern devices are capable of capturing video con 
tent. After video content is captured, a user may want to 
annotate the video content. For example, a user may want to 
label buildings, natural features, or other points of interest 
that are included as part of the video content. Some currently 
available techniques for video content annotation are time 
intensive and simply enable a user to attach static labels to 
Video content. 

SUMMARY 

This Summary is provided to introduce a selection of con 
cepts in a simplified form that are further described below in 
the Detailed Description. This Summary is not intended to 
identify key features or essential features of the claimed sub 
ject matter, nor is it intended to be used to limit the scope of 
the claimed Subject matter. 

Various embodiments provide techniques for calibrating 
and annotating video content. In one or more embodiments, 
an instance of video content can be calibrated with one or 
more geographical models, with existing calibrated video 
content, and/or using position and orientation sensors in a 
video capture device to correlate the instance of video content 
with one or more geographical locations. In some implemen 
tations, a user can access one or more of the user's videos 
based on a location associated with the video. In one or more 
embodiments, annotations can be added to video content. For 
example, annotations can include geographical information 
about the video content, such as identification information for 
one or more structures, natural features, and/or locations 
included in the video content. Geographical information can 
be retrieved from a geographical model, pre-existing cali 
brated video content, a geographical database, and so on. 
Some embodiments enable a particular instance of video 

content to be correlated with other instances of video content 
based on common geographical information (e.g., locations) 
and/or common annotation information. Thus, a user can 
access video content from other users with similar travel 
experiences and/or interests. A user may also access annota 
tions provided by other users that may be relevant to a par 
ticular instance of video content. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The same numbers are used throughout the drawings to 
reference like features. 

FIG. 1 illustrates an operating environment in which the 
inventive principles can be employed in accordance with one 
or more embodiments. 

FIG. 2 is a flow diagram that describes steps in a method in 
accordance with one or more embodiments. 

FIG.3 is a flow diagram that describes steps in a method in 
accordance with one or more embodiments. 

FIG. 4 is a flow diagram that describes steps in a method in 
accordance with one or more embodiments. 

FIG. 5 is a flow diagram that describes steps in a method in 
accordance with one or more embodiments. 

FIG. 6 illustrates an example user interface in accordance 
with one or more embodiments. 
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2 
FIG. 7 illustrates an example table of video content 

attributes in accordance with one or more embodiments. 
FIG. 8 is a block diagram of a system in accordance with 

one or more embodiments. 

DETAILED DESCRIPTION 

Overview 

Various embodiments provide techniques for calibrating 
and annotating video content. In one or more embodiments, 
an instance of video content can be calibrated with one or 
more geographical models and/or existing calibrated video 
content to correlate the instance of video content with one or 
more geographical locations. Suitable examples of geo 
graphical models include three-dimensional geographical 
models, triangular mesh geographical models, and so on. A 
Suitable geographical model can associate position informa 
tion with particular geographical images and/or representa 
tions of geographical images. Calibrating video content with 
a geographical model can allow the video content to be cali 
brated to the geographical model such that features of the 
Video content correspond to similar features of the geographi 
cal model. For example, video content that includes the Eiffel 
Tower can be calibrated with a geographical model Such that 
an image of the Eiffel Tower included in the video content 
corresponds to a representation of the Eiffel Tower included 
as part of the geographical model. In some embodiments, a 
user can access a video by specifying, such as by using a 
search function, a location that is included in the video, e.g., 
the Eiffel Tower. 

In one or more embodiments, geographical information 
associated with a geographical model and/or existing cali 
brated video content can be used to annotate the video con 
tent. Geographical information can include identification 
information for one or more structures, natural features, and/ 
or locations included in the video content. By calibrating 
Video content with a geographical model, annotations of the 
Video content can track with visual aspects of the video con 
tent when images included in the video content move. For 
example, if an image of the Eiffel Tower in the video content 
is annotated “Eiffel Tower” and the video image pans away 
from the EiffelTower, the annotation can track with the image 
of the Eiffel Tower until the image is panned out of a current 
frame of the video content. 

According to Some embodiments, techniques are provided 
for ranking annotations that are available for annotating video 
content. For example, feedback can be received from a user 
regarding one or more video annotations. The feedback can 
indicate that a user prefers or does not prefer a particular 
annotation and/or category of annotations. The feedback can 
be used to ascertain criteria that can then be used to filter 
annotations such that only annotations that satisfy the criteria 
are added to the video content. 
Some embodiments enable a particular instance of video 

content to be correlated with other instances of video content 
based on common geographical information and/or common 
annotation information. For example, if geographical infor 
mation associated with a particular instance of video content 
indicates that the video content includes an image of the 
Golden Gate Bridge, another instance of content can be 
located that also includes an image of the Golden Gate 
Bridge. In another example, if annotation feedback indicates 
that a particular user likes art museums, instances of video 
content can be located that include images of art museums 
and/or annotations associated with art museums. Thus, a user 
can access video content from other users with similar travel 
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experiences and/or interests. A user may also access annota 
tions provided by other users that may be relevant to a par 
ticular instance of video content. 

In the discussion that follows, a section entitled “Operating 
Environment” describes but one environment in which the 
various embodiments can be employed. Following this, a 
section entitled “Example Methods' describes example 
methods inaccordance with one or more embodiments. Next, 
a section entitled “Example User Interface' describes one 
example user interface in accordance with one or more 
embodiments. Following this, a section entitled “User Pref 
erence Attributes' describes examples of attributes that can 
be used to determine userpreferences in accordance with one 
or more embodiments. Last, a section entitled “Example Sys 
tem’ is provided and describes an example system that can be 
used to implement one or more embodiments. 

Operating Environment 
FIG. 1 illustrates an operating environment in accordance 

with one or more embodiments, generally at 100. Environ 
ment 100 includes a computing device 102 having one or 
more processors 104 and one or more computer-readable 
storage media 106. The computer-readable storage media 106 
can include, by way of example and not limitation, all forms 
of volatile and non-volatile memory and/or storage media that 
are typically associated with a computing device. Such media 
can include ROM, RAM, flash memory, hard disk, removable 
media and the like. One specific example of a computing 
device is shown and described below in FIG. 8. 
The computing device 102 also includes various types of 

Software applications that can implement the functionality 
described herein. One such application is a video module 108 
that is configured to process and/or play back video content 
110 that resides on the computer-readable storage media 106. 
The video content 110 can include any suitable type of video 
content, such as digital video, analog video, and so on. The 
video content 110 includes position information 112 that can 
be used to determine aposition where a particular frame of the 
Video content 110 was captured, a position of one or more 
images within the video content 110, and/or a direction of 
movement associated with one or more frames of the video 
content 110. Examples of the position information 112 
include Global Positioning System (GPS) information, iner 
tial measurement unit (IMU) information, GLONASS infor 
mation, Galileo navigation system information, cell phone 
triangulation information, and so on. 

The video module 108 can process the video content 110 
utilizing a variety of information and resources. For example, 
the video module 108 can process the video content 110 using 
geographical information 114 and/or user information 116. 
The geographical information 114 can include one or more 
geographical models, examples of which are given above. 
The geographical information can also include annotation 
information that can be used to annotate the video content 
110. Such as information that identifies geographical loca 
tions. The user information 116 can include user identifica 
tion information, user preferences, and so on. 

In addition to accessing one or more local resources, the 
computing device 102 is also configured to access a geo 
graphical resource 118 via a network 120. Suitable examples 
of the network 120 include the Internet, a wide area network, 
a local area network, and so on. The geographical resource 
118 includes a geographical database 122, a video processor 
124, and a video correlation module 126. The geographical 
database 122 stores one or more geographical models that can 
be accessed by the computing device 102. The video proces 
Sor 124 is configured to perform a variety of functionalities, 
Such as video content calibration. For example, in some 
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4 
embodiments the video content 110 is uploaded to the geo 
graphical resource 118 and the video processor 124 calibrates 
the video content 110 to one or more geographical models 
and/or existing calibrated video content. The video correla 
tion module 126 is operable to correlate a particular instance 
of video content with other instances of video content based 
on similar geographical information, similar position infor 
mation, similar annotations, similar user preferences, and so 
O. 

The operating environment 100 also includes a video 
device 128 that is operable to capture video content. Although 
the video device 128 is illustrated as a video camera, any 
suitable device with video capture functionality may be 
employed to capture video content without departing from 
the spirit and scope of the claimed embodiments. 

Computing device 102 can be embodied as any suitable 
computing device Such as, by way of example and not limi 
tation, a desktop computer, a portable computer, a handheld 
computer Such as a personal digital assistant (PDA), cell 
phone, and the like. 

Having considered an example operating environment, 
consider now a discussion of example methods for imple 
menting one or more of the techniques discussed herein for 
calibrating and annotating video content. The example meth 
ods are discussed with reference to environment 100 above. 

Example Methods 

FIG. 2 is a flow diagram that describes a method in accor 
dance with one or more embodiments. The method can be 
implemented in connection with any suitable hardware, soft 
ware, firmware, or combination thereof. In at least some 
embodiments, the method can be implemented by software 
executing or executable (e.g., the video module 108 or the 
video processor 124) to enable calibration and annotation of 
Video content. 

Step 200 receives video content with position information. 
As discussed above, the position information can include, by 
way of example and not limitation, GPS information, IMU 
information, and so on. In some embodiments, a device that 
captures the video content (e.g., video device 128) includes 
functionality for capturing the position information and asso 
ciating the position information with the video content. Thus, 
in at least Some embodiments, each frame in a particular 
instance of video content can be associated with GPS coor 
dinates, IMU data, and so on. 

Step 202 calibrates the video content to one or more geo 
graphical models and/or to existing calibrated video content. 
A variety of calibration techniques can be utilized. In some 
embodiments, one or more key frames of the video content 
can be matched to specific locations in a geographical model. 
Each of the key frames can have position information that can 
be matched to similar position information of the geographi 
cal model. The video content calibration can be propagated 
between key frames by matching the features of images 
within the video content. One suitable method for matching 
features involves using a scale-invariant feature transform 
(SIFT) to detect image features and track detected image 
features as images within the video content frames move. 

Additionally and/or alternatively, a first instance of video 
content can be calibrated using a second instance of video 
content that is already calibrated. For example, if the second 
instance of content was captured at a similar location to that of 
the first instance of content (e.g., outside the Empire State 
Building), image matching can be performed between the 
second instance and the first instance of video content. Cali 
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bration data, Such as position information, can then be propa 
gated from the second instance to the first instance of video 
COntent. 

Step 204 annotates the video content. According to some 
embodiments, annotating video content can include attaching 
text labels to particular features of the video content. Anno 
tating video content is not limited to text labels, however, and 
any suitable type of media can be associated with features of 
Video content, Such as photographs, video, audio, hyperlinks, 
and so on. In some embodiments, annotations may be 
retrieved from a geographical database, from other video 
content, and/or provided by user input. 

According to Some embodiments, calibration of video con 
tent can also allow an instance of video content to be indexed 
such that the instance of video content can be searchable by 
one or more locations and/or annotations. For example, in 
Some embodiments, a user can search an instance of cali 
brated video content by providing a search term, such as a 
location name, to a video searching function (e.g., as part of 
the video module 108). Thus, in some implementations, play 
back of the instance of calibrated video content can jump 
directly to a portion of the video content that is associated 
with the search term. 

FIG. 3 is a flow diagram that describes a method in accor 
dance with one or more embodiments. The method can be 
implemented in connection with any suitable hardware, Soft 
ware, firmware, or combination thereof. In at least some 
embodiments, the method can be implemented by software 
executing or executable (e.g., the video module 108 or the 
Video processor 124) to update video content annotations. 

Step 300 receives an indication of image movement within 
video content. Indications of image movement can include an 
indication of panning left or right, tilting up or down, Zoom 
ing in or out, and so on. According to some embodiments, as 
Video content advances from one frame to the next, a change 
in position information may be detected. For example, GPS 
coordinates associated with an edge of a video frame can 
indicate that the video frames are moving in a particular 
direction, Such as north, South, east, west, and so on. Addi 
tionally and/or alternatively, a change in IMUs can indicate 
that the device that captured the video content is panning left 
or right, rotating, and so on. 

Step 302 updates one or more annotations based on a new 
position associated with one or more frames of the video 
content. According to Some embodiments, the annotations are 
updated responsive to receiving the indication of image 
movement as in step 300. For example, a camera recording 
the video content may have panned Such that a location that 
was annotated in a previously-displayed frame is no longer 
displayed. Thus, the annotation for Such a location can leave 
the displayed frames with the associated location. As a further 
example, one or more new locations may be displayed in the 
current frame and annotations for the new locations can be 
added. Thus, according to some embodiments, the techniques 
discussed herein enable video content annotations to be 
dynamically updated based on a change of the images dis 
played in video content. 

FIG. 4 is a flow diagram that describes a method in accor 
dance with one or more embodiments. The method can be 
implemented in connection with any suitable hardware, Soft 
ware, firmware, or combination thereof. In at least some 
embodiments, the method can be implemented by software 
executing or executable (e.g., the video module 108 or the 
video processor 124) to filter video content annotations based 
on user preferences. 

Step 400 receives user feedback regarding a first set of 
annotations. For example, a user can indicate a preference for 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
a particular annotation or class of annotations by selecting a 
“thumbs up' icon or some other displayed indicia, or can 
indicate that the user does not prefer aparticular annotation or 
class of annotations by selecting a “thumbs down icon or 
Some other displayed indicia. It is to be appreciated, however, 
that any suitable way of providing and/or receiving user feed 
back can be employed. 

Step 402 determines userpreferences based, at least in part, 
on the received user feedback. According to Some embodi 
ments, one or more annotations in the first set of annotations 
can have one or more attributes that can be used to determine 
user preferences. For example, an annotation identifying the 
Empire State Building can include the attributes of “large 
building”, “historical significance', “tourist site', and so on. 
A table listing example attributes is illustrated in FIG. 7. 

Step 404 filters a second set annotations based, at least in 
part, on the user preferences. According to some embodi 
ments, when a user indicates a preference or non-preference 
for particular annotations, the attributes associated with the 
particular annotations can be used to filter other annotations. 
One example way of filtering annotations includes using 
annotation attributes to calculate a probability that a particu 
lar annotation will correspond to one or more user prefer 
ences. Annotations with a high probability can be added to 
video content and annotations with a low probability can be 
omitted. Suitable ways of calculating probability include, by 
way of example and not limitation, using k-means clustering, 
Support vector machines, and so on. In some embodiments, 
the second set of annotations may include different annota 
tions than the first set or one or more of the same annotations 
included in the first set. 

According to some embodiments, annotations can also be 
filtered using a ranking system. For example, annotations 
with a higher probability of corresponding to a user prefer 
ence (e.g., an annotation that corresponds to a greater number 
of preferred attributes) can be ranked higher. Annotations 
with a lower probability of corresponding to user preferences 
can be ranked in order of descending probability. Thus, 
according to Some embodiments, higher-ranked annotations 
(e.g., the top 50%) can be added to video content. Addition 
ally and/or alternatively, a user can indicate a percentage of 
ranked annotations to be added to video content. 

According to Some further embodiments, annotators that 
provide annotations can also be ranked. For example, if a 
particular user frequently selects annotations from a particu 
lar annotator (e.g., another user) to be used to annotate video, 
annotations from the annotator can be given a higher rank 
when annotations are filtered. 

Step 406 annotates video content based on a filtered set of 
annotations. For example, if a first group of attributes is 
associated with annotations that a user prefers, then other 
annotations that share one or more of these preferred 
attributes can be included with video content. As a further 
example, if a second group of attributes is associated with 
annotations that a user does not prefer, then other annotations 
that share one or more of these non-preferred attributes can be 
omitted from video content. 

FIG. 5 is a flow diagram that describes a method in accor 
dance with one or more embodiments. The method can be 
implemented in connection with any Suitable hardware, Soft 
ware, firmware, or combination thereof. In at least some 
embodiments, the method can be implemented by software 
executing or executable (e.g., the video correlation module 
126) to correlate video content. 

Step 500 determines one or more locations associated with 
an instance of video content. For example, the first instance of 
Video content may include content captured in the Art Deco 
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District of Miami Beach. Thus, location information (e.g., 
GPS coordinates) associated with the first instance of video 
content can indicate this location. 

Step 502 determines user preferences associated with the 
first instance of video content. Example ways of determining 
user preferences are discussed above and below. Step 504 
correlates the first instance of video content with one or more 
other instances of video content based on the determined 
locations and/or user preferences. In the examplementioned 
above, another instance of video content can be identified that 
includes the Art Deco District. As a further example, another 
instance of video content can be identified based on common 
and/or similar user preferences. 

Step 506 provides a notification of the one or more other 
instances of correlated video content. For example, a user 
interface can be displayed that indicates that one or more 
other instances of video content are available that correlate 
with the first instance of video content based on a common 
location and/or user preferences. Step 508 makes the one or 
more instances of correlated video content and/or annotations 
from the one or more instances of correlated video content 
available for access. For example, the user can be presented 
with a hyperlink that, if selected, navigates to one of the 
correlated instances of video content. According to some 
embodiments, a user can also access annotations from a cor 
related instance of video content, and one or more of the 
annotations can be added to the first instance of video content. 

Having discussed example methods according to one or 
more embodiments, consider now a discussion of an example 
user interface that can be utilized to implement the above 
described embodiments. 

Example User Interface 

FIG. 6 illustrates an example user interface in accordance 
with one or more embodiments, generally at 600, for display 
ing video content and annotations of the video content. 
According to some embodiments, the user interface 600 can 
be associated with one or more media-enabled applications, 
Such as a media player, a web browser, and so on. The user 
interface 600 can be displayed by a computing device, such as 
computing device 102 of FIG. 1. 

In this example, user interface 600 displays video content 
602. The user interface 600 also includes a variety of anno 
tations, such as an annotation 604 that identifies a French 
restaurant that is displayed as part of the video content 602. 
The annotation 604 includes a feedback window 606 that 
enables a user to provide feedback regarding the annotation 
604. According to some embodiments, the feedback window 
606 can be displayed in response to a selection of the anno 
tation 604 (e.g., via amouse click). In this example, a user can 
select the “thumbs up' icon to indicate a preference for the 
annotation 604, or the user can select the “thumbs down' icon 
to indicate that the user does not prefer this annotation. The 
feedback window 606 also includes the phrase “More like 
this, which is selectable to locate one or more other annota 
tions that have attributes similar to those of annotation 604. 
For example, the annotation 604 can have the attributes of 
“restaurant”, “fine dining”, “downtown', and so on. Thus, 
other annotations can be identified that share one or more of 
these attributes and can be added to the video content 602. 

The user interface 600 also includes an annotation 608 that 
identifies Madison Square Park. According to some embodi 
ments, annotations can be interactive to access and/or navi 
gate to other content. In this particular example, the annota 
tion 608 includes text 610 which is selectable to view one or 
more pictures associated with Madison Square Park. For 
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8 
example, if the text 610 is selected, one or more pictures can 
be displayed as part of the user interface 600. Alternatively, a 
selection of the text 610 can cause a navigation (e.g., via a web 
browser) to a different location, such as a website, that 
enables access to the pictures. Pictures are used for purposes 
of example only, and a variety of types of content can be 
associated with an annotation, such as video, audio, websites, 
and so on. 

According to some embodiments, a user can add custom 
annotations to the video content 602. In this example, the user 
interface 600 includes a new annotation icon 612 that, if 
selected, enables a user to add a new annotation to the video 
content 602. In some embodiments, selecting the new anno 
tation icon 612 causes a blank annotation to be displayed, 
which a user can then drag to a particular location of the video 
content 602 to associate the blank annotation with the loca 
tion. The user can provide content into the blank annotation, 
Such as text, a hyperlink, an image, and so on. Selecting the 
new annotation icon 612 can also enable a user to locate 
annotations from other instances of video content that may be 
relevant to the video content 602. For example, other 
instances of video content that include one or more similar 
locations to those displayed in video content 602 (e.g., cor 
related video content) can include annotations that can be 
selected and added to the video content 602. 
User interface 600 includes, in at least some embodiments, 

a custom annotation 614 that was added via selection of the 
new annotation icon 612. In addition to associating the cus 
tom annotation 614 with the video content 602, the custom 
annotation 614 can be shared such that it can be added to other 
instances of video content. In one or more embodiments, 
several annotation controls can be included in user interface 
600, such as annotation controls 616, 618, and 620. Accord 
ing to Some embodiments, the annotation controls can be 
associated with annotations that are displayed as part of video 
content 602 or associated with annotations that are not cur 
rently displayed but are available to be displayed. For 
example, the annotation control 616 is associated with an 
annotation 622 and is selectable to enable control of the 
annotation 622. Selecting the “Remove' text of the annota 
tion control 616 causes the annotation 622 to be removed 
from the video content 602. Selecting the “Favorite' text of 
the annotation control 616 causes the annotation 622 and/or 
its associated attributes to be added to a list of the user's 
favorites. 
The annotation control 618 is associated with the annota 

tion 608 and is selectable to invoke functionality to remove 
and/or favorite the annotation 608. The annotation control 
618 is also associated with “Edit' functionality that enables 
the annotation 608 to be edited. Editing the annotation 608 
can include removing content from and/or adding content to 
the annotation 608. As illustrated, the annotation control 618 
also includes GPS coordinates for Madison Square Park. As 
part of the user interface 600, the annotation control 620 is 
associated with an annotation that is not currently displayed 
as part of the video content 602. According to some embodi 
ments, the annotation control 620 is associated with a location 
included in the video content 602. For example, the location 
(Macy's) may be displayed in video content 602 but not 
currently annotated. Thus, the annotation control 620 is 
selectable to invoke functionality to add the annotation to the 
video content 602, such as by selecting the “Add text. Anno 
tation control 620 is also selectable to invoke functionality for 
obtaining directions (e.g., driving directions) to a location 
associated with the annotation control 620. 

According to some embodiments, the annotation controls 
displayed as part of the user interface 600 are dynamically 
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updated as one or more locations displayed as part of the 
video content 602 change. For example, if the video content 
602 pans away from a location Such that the location is no 
longer displayed as part of the video content, an annotation 
control associated with the location can be removed from the 
user interface 600. Additionally and/or alternatively, if the 
video content 602 pans to a new location that was not previ 
ously displayed, an annotation control associated with the 
new location can be added to the user interface 600. 

User interface 600 also includes, in one or more embodi 
ments, a find videos icon 624 that is selectable to invoke 
functionality to locate one or more other videos that correlate 
to video content 602. For example, selecting find videos icon 
624 can cause a search to be conducted for other videos (e.g., 
from the same user or a different user) that were captured near 
the Empire State Building. 

The arrangement of visual elements included in the user 
interface 600 is for purposes of example only, and it is to be 
appreciated that any Suitable arrangement of visual elements 
may be utilized without departing from the spirit and scope 
thereof. 

Example Attribute Table 

FIG. 7 illustrates an example attribute table 700 in accor 
dance with one or more embodiments. The attribute table 700 
can be used to track attributes, such as geographical 
attributes, for one or more locations and/or annotations asso 
ciated with video content. For example, the attribute table 700 
can be associated with a particular annotation, Such as anno 
tation 608 of FIG. 6. The attribute table 700 lists in column 
702 a plurality of example attributes, and column 704 indi 
cates if an attribute applies to an associated location and/or 
annotation. For example, “Yes” indicates that an attribute 
applies to a particular location and/or annotation, and “No” 
indicates that an attribute does not apply to a particular loca 
tion and/or annotation. These particular attributes are listed 
for purposes of example only, and any suitable attribute may 
be utilized. According to one or more embodiments, if a user 
indicates a preference for an annotation associated with the 
attribute table 700, the attributes that apply to the annotation 
can be used to determine a probability that the user will prefer 
other annotations that share one or more common attributes 
with attribute table 700. Example ways of determining this 
probability are discussed above. 

Example System 

FIG. 8 illustrates an example computing device 800 that 
can implement the various embodiments described above. 
Computing device 800 can be, for example, computing 
device 102 of FIG. 1 or any other suitable computing device. 

Computing device 800 includes one or more processors or 
processing units 802, one or more memory and/or storage 
components 804, one or more input/output (I/O) devices 806, 
and a bus 808 that allows the various components and devices 
to communicate with one another. Bus 808 represents one or 
more of any of several types of bus structures, including a 
memory bus or memory controller, a peripheral bus, an accel 
erated graphics port, and a processor or local bus using any of 
a variety of bus architectures. Bus 808 can include wired 
and/or wireless buses. 

Memory/storage component 804 represents one or more 
computer storage media. Component 804 can include Volatile 
media (Such as random access memory (RAM)) and/or non 
volatile media (such as read only memory (ROM), Flash 
memory, optical disks, magnetic disks, and so forth). Com 
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10 
ponent 804 can include fixed media (e.g., RAM, ROM, a fixed 
hard drive, etc.) as well as removable media (e.g., a Flash 
memory drive, a removable hard drive, an optical disk, and so 
forth). 
One or more input/output devices 806 allow a user to enter 

commands and information to computing device 800, and 
also allow information to be presented to the user and/or other 
components or devices. Examples of input devices include a 
keyboard, a cursor control device (e.g., a mouse), a touch 
input device (e.g., a touch screen), a microphone, a scanner, 
and so forth. Examples of output devices include a display 
device (e.g., a monitor or projector), speakers, a printer, a 
network card, and so forth. 

Various techniques may be described herein in the general 
context of software or program modules. Generally, Software 
includes routines, programs, objects, components, data struc 
tures, and so forth that perform particular tasks or implement 
particular abstract data types. An implementation of these 
modules and techniques may be stored on or transmitted 
across some form of computer readable media. Computer 
readable media can be any available medium or media that 
can be accessed by a computing device. By way of example, 
and not limitation, computer readable media may comprise 
“computer storage media'. 
“Computer storage media' include volatile and nonvola 

tile, removable and non-removable media implemented in 
any method or technology for storage of information Such as 
computer readable instructions, data structures, program 
modules, or other data. Computer storage media include, but 
are not limited to, RAM, ROM, EEPROM, flash memory or 
other memory technology, CD-ROM, digital versatile disks 
(DVD) or other optical storage, magnetic cassettes, magnetic 
tape, magnetic disk storage or other magnetic storage devices, 
or any other medium which can be used to store the desired 
information and which can be accessed by a computer. Com 
puter storage media are configured to store information and 
thus exclude transitory signals. 

CONCLUSION 

Various embodiments provide techniques for calibrating 
and annotating video content. In one or more embodiments, 
an instance of video content can be calibrated with one or 
more geographical models and/or existing calibrated video 
content to correlate the instance of video content with one or 
more geographical locations. According to Some embodi 
ments, geographical information can be used to annotate the 
Video content. Geographical information can include identi 
fication information for one or more structures, natural fea 
tures, and/or locations included in the video content. Some 
embodiments enable a particular instance of video content to 
be correlated with other instances of video content based on 
common geographical information and/or common annota 
tion information. Thus, a user can access video content from 
other users with similar travel experiences and/or interests. A 
user may also access annotations provided by other users that 
may be relevant to a particular instance of video content. 

Although the subject matter has been described in lan 
guage specific to structural features and/or methodological 
steps, it is to be understood that the subject matter defined in 
the appended claims is not necessarily limited to the specific 
features or steps described. Rather, the specific features and 
steps are disclosed as example forms of implementing the 
claimed Subject matter. 
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What is claimed is: 
1. A computer-implemented method comprising: 
receiving, with a computing device, an instance of video 

content that includes position information; 
determining one or more locations associated with the 

instance of video content; 
correlating the instance of video content with a different 

instance of video content based on the one or more 
locations, the different instance of video content includ 
ing calibrated video content; 

matching one or more images from the instance of video 
content to one or more images of the different instance of 
Video content; 

calibrating, with the computing device and based at least in 
part on said matching, the instance of video content by 
automatically propagating geographical position infor 
mation associated with the different instance of video 
content to the instance of video content such that the 
instance of video content is provided and calibrated with 
the geographical position information to generate a cali 
brated version of the instance of video content; 

causing a notification of the different instance of video 
content to be presented; 

receiving a user input of a search term; 
searching the calibrated version of the instance of video 

content for a geographical location that corresponds to 
the search term; and 

causing playback of the calibrated version of the instance 
of video content to jump directly to a portion of the 
calibrated version of the instance of video content that is 
associated with the search term. 

2. The computer-implemented method of claim 1, wherein 
the geographical position information comprises one or more 
of Global Positioning System (GPS) information or inertial 
measurement units. 

3. The computer-implemented method of claim 1, further 
comprising outputting geographical information that identi 
fies one or more geographical locations included in the cali 
brated version of the instance of video content. 

4. The computer-implemented method of claim 1, further 
comprising: 

causing, with the computing device, the calibrated version 
of the instance of video content to be displayed; 

receiving, the computing device, an indication of image 
movement within the calibrated version of the instance 
of video content; and 

updating, with the computing device, one or more annota 
tions of the calibrated version of the instance of video 
content based on the image movement. 

5. The computer-implemented method of claim 4, further 
comprising updating, with the computing device, one or more 
of the annotations by removing an annotation associated with 
an image that is no longer displayed in a currently-displayed 
frame of the calibrated version of the instance of video con 
tent. 

6. The computer-implemented method of claim 4, further 
comprising updating, with the computing device, one or more 
of the annotations by adding an annotation for a new image 
that is displayed as part of the calibrated version of the 
instance of video content. 

7. The computer-implemented method of claim 1, further 
comprising: 

receiving, with the computing device, user feedback 
regarding one or more annotations of the calibrated ver 
sion of the instance of video content; and 

filtering, with the computing device, one or more of the anno 
tations based on the user feedback. 
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8. The computer-implemented method of claim 1, further 

comprising: 
retrieving, with the computing device, one or more anno 

tations from the different instance of video content; and 
associating, with the computing device, the one or more 

annotations with the calibrated version of the instance of 
video content. 

9. The computer-implemented method of claim 1, wherein 
the calibrated version of the instance of video content 
includes one or more annotations comprising one or more of 
an image, audio content, or a hyperlink. 

10. One or more computer storage media embodying com 
puter-executable instructions that are executable to cause one 
or more computing devices to perform operations compris 
ing: 

receiving, with a computing device, an instance of video 
content with position information; 

determining one or more locations associated with the 
instance of video content; 

correlating the instance of video content with different 
instance of video content based on the one or more 
locations, the different instance of video content includ 
ing calibrated video content; 

matching one or more images from the instance of video 
content to one or more images of the different instance of 
video content; 

calibrating, with the computing device and based at least in 
part on said matching, the instance of video content by 
automatically propagating geographical position infor 
mation associated with the different instance of video 
content to the instance of video content such that the first 
instance of video content is provided and calibrated with 
the geographical position information to generate a cali 
brated version of the instance of video content; 

causing a notification of the different instance of video 
content to be presented; 

receiving a user input of a search term; 
searching the calibrated version of the instance of video 

content for a geographical location that corresponds to 
the search term; and 

causing playback of the calibrated version of the instance 
of video content to jump directly to a portion of the 
calibrated version of the instance of video that is asso 
ciated with the search term. 

11. The one or more computer storage media as recited in 
claim 10, wherein the geographical position information 
associated with the different instance of video content com 
prises geographical coordinates. 

12. The one or more computer storage media as recited in 
claim 10, wherein the operations comprise: 

retrieving one or more annotations from the different 
instance of video content; and 

associating the one or more annotations with the calibrated 
version of the instance of video content. 

13. The one or more computer storage media as recited in 
claim 12, wherein one or more of the annotations include 
geographical information about one or more of the locations. 

14. The one or more computer storage media as recited in 
claim 10, wherein the operations comprise: 

determining one or more user preferences associated with 
the calibrated version of the instance of video content; 
and 

wherein said correlating further comprises correlating the 
calibrated version of the instance of video content with 
the different instance of video content based on the one 
or more user preferences. 
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15. A system comprising: 
one or more processors; and 
one or more computer storage media storing instructions 

that are executable by the one or more processors to 
cause the system to perform operations including: 5 
receiving an instance of video content with position 

information; 
determining one or more locations associated with the 

instance of video content; 
correlating the instance of video content with a different 

instance of video content based on the one or more 
locations, the different instance of video content 
including calibrated video content; 

matching one or more images from the instance of video 
content to one or more images of the different instance 
of video content; 

calibrating, based at least in part on said matching, the 
instance of video content by automatically propagat 
ing geographical position information associated 
with the different instance of video content to the 
instance of video content such that the instance of 
video content is provided and calibrated with the geo 
graphical position information to generate a cali 
brated version of the instance of video content; 

causing a notification of the different instance of video 
content to be presented; 

receiving a user input of a search term; 
searching the calibrated version of the instance of video 

content for a geographical location that corresponds 
to the search term; and 

causing playback of the calibrated version of the 
instance of video content to jump directly to a portion 
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of the calibrated version of the instance of video that 
is associated with the search term. 

16. The system of claim 15, wherein the operations further 
include displaying one or more annotations of one or more 
geographical locations of the calibrated version of the 
instance of video content. 

17. The system of claim 16, wherein the operations further 
include: 

causing the calibrated version of the instance of video 
content to be displayed; 

receiving, the computing device, an indication of image 
movement within the calibrated version of the instance 
of video content; and 

updating, with the computing device, the one or more 
annotations of calibrated version of the instance of video 
content based on the image movement. 

18. The system of claim 15, wherein the operations further 
include propagating one or more annotations of geographical 
locations from the different instance of video content to the 
calibrated version of the instance of video content. 

19. The system of claim 15, wherein the operations further 
include: 

receiving user feedback regarding one or more annotations 
of the calibrated version of the instance of video content; 
and 

filtering one or more of the annotations based on the user 
feedback. 

20. The system of claim 15, wherein the calibrated version 
of the instance of video content includes one or more anno 
tations comprising one or more of an image, audio content, or 
a hyperlink. 




