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ABSTRACT

Techniques for dynamic exercise content are described. In
implementations, exercise content is provided that includes a variety of
different selectable exercise segments that can be individually selected and
played back to generate an exercise routine. For example, particular exercise
segments can be selected based on user-specified exercise goals, the physical
abilities of a particular user, based on various types of feedback, and so on. To
assist in the selection of particular exercise segments, exercise segments can be
individually tagged with descriptive information, such as using metadata tags.
Embodiments can also provide a variety of different types of performance-

related feedback to a user during an exercise routine.
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This application is a divisional of Canadian Patent Application Serial
No. 2, 777, 742 filed May 23, 2012.
BACKGROUND
[0001] The market for physical fitness products continues to grow. Among
these products are fitness videos that present various types of exercises to a
user. For example, a typical fitness video presents a series of exercises that a
user can exercise along with. While such videos can be helpful in certain
scenarios, they typically provide a linear series of exercises that do not account
for the goals and abilities of individual users.
SUMMARY
[0002] This Summary is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description.
This Summary is not intended to identify key features or essential features of
the claimed subject matter, nor is it intended to be used as an aid in determining
the scope of the claimed subject matter.
[0003] Techniques for dynamic exercise content are described. In

implementations, exercise content is provided that includes a variety of

1



CA 02854001 2014-06-12

different selectable exercise segments that can be individually selected and
played back to generate an exercise routine. For example, particular exercise
segments can be selected based on user-specified exercise goals and/or the
physical abilities of a particular user.

[0004] Implementations can also enable exercise segments to be selected
based on various types of feedback, such as based on a user’s performance
during an exercise routine. Feedback can also include commands from a user.
For example, commands can be provided by a user via voice input, gestures,
poses, and so on. Thus, implementations enable exercise segments to be
dynamically selected during an exercise routine to provide a customized
exercise experience, such as based on user performance, user commands, and
SO on.

[0005] To assist in the selection of particular exercise segments, exercise
segments can be individually tagged with descriptive information, such as
using metadata tags. When a particular type and/or category of exercise
content is to be retrieved, the tags can be searched to locate exercise segments
that correspond to the appropriate type and/or category.

[0006] Embodiments can also provide a variety of different types of feedback
to a user during an exercise routine. For example, performance feedback can
be provided that suggests ways of improving the user’s form while performing

an exercise.

Microsoft Corp. Docket No.: 335771.01

()



81779391

[0006a] According to one aspect of the present invention, there is provided a computer-
implemented method comprising: receiving input detected by a light sensor of a Natural User
Interface (NUI) device during playback of content; processing the input to extract feature data
identifying one or more points on a human body; executing logic by a computing device to
interpret the feature data as feedback, responsive to the feedback, executing logic by the
computing device to dynamically modify playback of the content based on the feedback and
during playback of the content; and causing dynamically modified playback of the content to

be displayed on a display.

[0006b] According to another aspect of the present invention, there is provided one or
more computer-readable media having stored thereon instructions that when executed by a

computer perform a method as described above or detailed below.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The detailed description is described with reference to the
accompanying figures. In the figures, the left-most digit(s) of a reference
number identifies the figure in which the reference number first appears. The
use of the same reference numbers in different instances in the description and
the figures may indicate similar or identical items.

[0008] FIG. | is an illustration of an environment in an example
implementation that is operable to employ techniques discussed herein.

[0009] FIG. 2 illustrates an example implementation of exercise content in
accordance with one or more embodiments.

[0010]) FIG. 3 illustrates an example implementation of content streams in
accordance with one or more embodiments.

[0011] FIG. 4 illustrates an example implementation of content clips in
accordance with one or more embodiments.

[0012] FIG. 5 illustrates an example implementation of an exercise resource
module in accordance with one or more embodiments.

[0013] FIG. 6 illustrates an example implementation of content tagging in
accordance with one or more embodiments.

[0014] FIG. 7 is an illustration of a creation environment in an example
implementation that is operable to employ techniques discussed herein.

[0015] FIG. 8 is a flow diagram that describes steps in a method in

accordance with one or more embodiments.

Microsoft Corp. Docket No.: 335771.01
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[0016] FIG. 9 illustrates an example implementation scenario in accordance
with one or more embodiments.

[0017] FIG. 10 is a flow diagram that describes steps in a method in
accordance with one or more embodiments.

[0018]) FIG. 11 illustrates an example implementation scenario in accordance
with one or more embodiments.

[0019] FIG. 12 illustrates an example implementation scenario in accordance
with one or more embodiments.

[0020] FIG. 13 illustrates an example implementation scenario in accordance
with one or more embodiments.

[0021] FIG. 14 is a flow diagram that describes steps in a method in
accordance with one or more embodiments.

[0022] FIG. 15 illustrates an example implementation scenario in accordance
with one or more embodiments.

[0023] FIG. 16 illustrates an example system and computing device as
described with reference to FIG. 1, which are configured to implement

embodiments of techniques described herein.

DETAILED DESCRIPTION
Overview
[0024] Techniques for dynamic exercise content are described. In

implementations, exercise content is provided that includes a variety of

different selectable exercise segments. For example, exercise content can

Microsoft Corp. Docket No.: 335771.01
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include multiple exercise-related content streams that are divided into multiple
selectable segments. Particular exercise segments can include a variety of
different content types, such as live action video, animation, computer-
generated imagery (CGl), audio, and so on. Different exercise segments can
also include different types and/or forms of exercise-related activities. For
example, some exercise segments can include exercises that focus on muscle
building, while others can include cardio-based excrcises.

[0025] In implementations, exercise segments can be individually selected for
playback an exercise routine. For example, particular exercise segments can be
selected based on user-specified exercise goals and/or the physical abilities of a
particular user. A user, for instance, can indicate the goals of increasing their
cardiovascular (“cardio”) fitness, as well as the strength of their core muscles.
Using on this information, exercise segments of exercise content can be
selected that correspond to cardio fitness and core muscle strength. The
exercise segments can be played back for the user, such that the user can
exercise along with the exercise segments.

[0026] Implementations can also enable exercise segments to be selected
based on various types of feedback. For example, a natural user interface
(NUI) device can be utilized to detect a user’s performance during an exercise
routine. A user’s performance can be based on physical poses, movements,
gestures, and so on, that are detected from a user during an exercise routine.
Aspects of the user’s performance can be recognized and interpreted to

customize various aspects of an exercise routine. For example, based on a

Microsoft Corp. Docket No.: 335771.01
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tempo with which a user is performing an exercise, techniques can detect that
the user appears to be getting tired. Thus, a less strenuous exercise segment can
be retrieved and played to enable the user to recover.

[0027] Feedback can also include commands from a user. For example,
commands can be provided by a user via voice input, gestures, poses, and so
on. Commands can be detected (e.g., by an NUI device) and recognized to
cause various actions to occur. A uscr, for instance, can say “restart this set.”
In response, a particular exercise segment or portion of an exercise segment
can be restarted. As another example, a user can say “I’m tired.” In response,
a less strenuous exercise segment (e.g., a rest segment) can be retrieved and
played back. Thus, implementations enable exercise segments to be
dynamically selected during an exercise routine to provide a customized
exercise experience, such as based on user performance, user commands, and
SO On.

[0028] To assist in the selection of particular exercise segments, exercise
segments can be individually tagged with descriptive information, such as
using metadata tags. When a particular type and/or category of exercise
content is to be retrieved, the tags can be searched to locate exercise segments
that correspond to the appropriate type and/or category.

[0029] Embodiments can also provide a variety of different types of feedback
to a user during an exercise routine. For example, an NUI device can detect
that a user is not performing a particular excrcise using proper form. To assist

the user in achieving proper form, performance feedback can be provided that

Microsoft Corp. Docket No.: 335771.01
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suggests ways of improving the user’s form. For example, audible feedback
can suggest ways of improving form, such as “try to straighten your back.” As
another example, visual feedback can visually demonstrate proper form for an
exercise, such as by displaying an animated character that is performing the
exercise using proper form. A variety of other types of performance feedback
can be implemented, and are discussed below.

[0030] Techniques can augment visual aspects of exercise content to enhance
an exercise experience. For example, using image processing techniques,
actors and/or props can be visually altered or removed from exercise content.
Further, video images of users and/or objects captured during an exercise
routine can be inserted into a scene during playback of exercise content, e.g., in
real time. Thus, implementations enable exercise content to be visually altered
during playback to provide a customized exercise experience.

[0031] In the following discussion, an example environment is first described
that is operable to employ techniques for dynamic exercise content described
herein. Next, a section entitled “Exercise Content” describes example
implementations of exercise content in accordance with one or more
embodiments. Following this, a section entitled “Exercise Content Tagging”
describes example implementations for tagging exercisc content with
descriptive information in accordance with one or more embodiments. Next, a
section entitled “Content Creation Environment” describes an example
environment that may be employed to create exercise content in accordance

with one or more embodiments.,

Microsoft Corp. Docket No.: 335771.01
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[0032] Following this, a section entitled “Generating Exercise Routines”
describes example implementations for generating different exercise routines in
accordance with one or more embodiments. Next, a section entitled *Dynamic
Modification of Exercise Routines” describes example implementations for
dynamically modifying exercise routines in accordance with one or more
embodiments. Following this, a section entitled “Augmentation of Exercise
Content” describes example implementations for augmenting exercise content
in accordance with one or more embodiments. Finally, an example system and
device are described that are operable to employ techniques discussed herein in

accordance with one or more embodiments.

Example Environment

[0033] FIG. 1 is an illustration of an environment 100 in an example
implementation that is operable to implement techniques for dynamic exercise
content discussed herein.  The illustrated environment 100 includes a
computing device 102. Although the computing device 102 is illustrated as a
game console, the computing device 102 may be configured in a variety of
other ways. For instance, the computing device 102 may be configured as a
desktop computer, a mobile station, an entertainment appliance, a set-top box
communicatively coupled to a display device, a mobile communication device
(e.g., a tablet, a smartphone), and so forth.

[0034] Accordingly, the computing device 102 may range from full resource

devices with substantial memory and processor resources (e.g., personal

Microsoft Corp. Docket No.: 335771.01
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computers, game consoles) to low-resource devices with limited memory
and/or processing resources (e.g., traditional set-top boxes, hand-held game
consoles). Additionally, although a single computing device 102 is shown, the
computing device 102 may be representative of a plurality of different devices,
such as a user-wearable helmet and game console, multiple servers utilized by
a business to perform operations that provide a cloud-based platform, a remote
control and set-top box combination, and so on. One of a variety of different
examples of a computing device 102 is shown and described below in FIG. 16.
[0035] Included as part of the computing device 102 is exercise content 104,
which is representative of various types of exercise-related content that can be
consumed by a user. In implementations, the exercise content 104 can be
stored locally on the computing device 102, and/or can be stored on some form
of removable computer-readable storage media. For example, the exercise
content 104 can be stored on a digital versatile disc (DVD) that can be read by
the computing device 102. Alternatively or additionally, the exercise content
104 can be stored on a network resource, such as a cloud resource discussed
below with reference to FIG. 16. For example, the exercise content 104 can be
embodied as cloud-based content that can be streamed to the computing device
102 from a remote resource. A detailed example of the exercise content 104 is
discussed below.

[0036] The computing device 102 further includes an exercise manager
module 106, which is representative of functionality for performing various

tasks related to the techniques for dynamic exercise content discussed herein.

Microsoft Corp. Docket No.: 335771.01
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The exercise manager module 106 includes a recognition module 108, which is
representative of functionality to receive and recognize various forms of input
for the exercise manager module 106. For example, the recognition module
108 can be configured to receive input generated by an input device, such as a
keyboard, a mouse, a touchpad, a game controller, an optical scanner, and so
on. The recognition module 108 can also be configured to receive and/or
interpret input received via a touchless mechanism, such as via voice
recognition, gesture-based input, detected body poses and body motions, object
scanning, and so on.

[0037] The exercise manager module 106 further includes a decision module
110, which is representative of functionality to make various decisions
concerning the selection and playback of exercise content. For example, based
on user performance recognized by the recognition module 108, the decision
module 110 can determine specific types of exercise content (e.g., exercise
segments) that are to be retrieved for playback. The decision module 110 can
also receive user commands, and can alier and/or select exercise content based
on the user commands.

[0038] Also included is a feedback module 112, which is representative of
functionality to provide feedback regarding various aspects of user
performance. For example, functionalities of the exercise manager module 106
can determine that a user is displaying improper form while attempting to
perform an exercise, such as an exercise that currently being played back from

the exercise content 104. To assist the user in improving their form, the

Microsoft Corp. Docket No.: 335771.01
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feedback module 112 can provide feedback that includes example ways of
improving the user’s form. Such feedback can include audible feedback, video
feedback, and so on.

[0039] Further included is a user data module 114, which is representative of
functionality to store various user-specific information. For example, the user
data module 114 stores identifiers that are each specific to an individual user
such that users can be differentiated from one another. The user data module
114 further associates user exercise data for individual users with the users’
identifiers so that user exercise data can be retrieved for respective users.
Examples of user exercise data include user profiles (e.g., age, gender, weight,
and so on), user preferences, user excercise history, and so forth. Techniques
discussed herein can utilize the user exercise data to generate custom exercise
experiences for individual users. For example, techniques can retrieve portions
of exercise content that correspond to user exercise data. Further, techniques
can update user exercise data based on detected user performance during an
exercise routine. As discussed below, updating user exercise data enables user
exercise experiences for individual users to evolve as more information about
the users is received.

[0040] The computing device 102 further includes exercisc resource module
116 and a user interface module 118. The exercise resource module 116 is
representative of functionality to store different types of exercise-related
information that can be accessed by various entities, such as the exercise

manager module 106. An example implementation of the exercise resource

Microsoft Corp. Docket No.: 335771.01
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module 116 is presented below. The user interface module 118 is
representative of functionality to manage various user interface aspects for the
exercise content 104 and/or the exercise manager module 106. Examples of
such user interfaces include audible user interfaces, graphical user interfaces
(GUIs), tactile user interfaces (e.g., for touch input), and so on.

[0041] Further included as part of the computing device 102 is an NUI device
120, which is configured to receive a variety of touchless input, such as via
visual recognition of human gestures, object scanning, voice recognition, color
recognition, and so on. In at least some embodiments, the NUI device 120 is
configured to recognize gestures, poses, body movements, objects, images, and
so on, via cameras. An example camera, for instance, can be configured with
lenses, light sources, and/or light sensors such that a variety of different
phenomena can be observed and captured as input. For example, the camera
can be configured to sense movement in a variety of dimensions, such as
vertical movement, horizontal movement, and forward and backward
movement, e.g., relative to the NUI device 120. Thus, in at least some
embodiments, the NUI device 120 can capture information about image
composition, movement, and/or position. The recognition module 108 can
utilize this information to perform a variety of different tasks.

[0042] For example, the recognition module 108 can leverage the NUI device
120 to perform skeletal mapping along with feature extraction with respect to
particular points of a human body (e.g., different skeletal points) to track one or

more users (e.g., four users simultaneously) to perform motion analysis. In at

Microsoft Corp. Docket No.: 335771.01
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least some embodiments, feature extraction refers to the representation of the
human body as a set of features that can be tracked to generate input. For
example, the skeletal mapping can identify points on a human body that
correspond to a right hand 122 of a user 124. The recognition module 108 can
use feature extraction techniques to recognize the points as a right hand and to
characterize the points as a feature that can be tracked and used to generate
input. Further to at least some embodiments, the NUI device 120 can capture
images that can be analyzed by the recognition module 108 to recognize one or
more motions and/or positioning of body parts or other objects made by a user,
such as what body part is used to make a motion, a position (e.g., angle) of a
body part relative to other body parts, which user made a motion, and so on.
[0043] In implementations, a variety of different types of gestures may be
recognized, such as gestures that are recognized from a single type of input as
well as gestures combined with other types of input, e.g., a hand gesture and
voice input. Thus, the recognition module 108 can support a variety of
different gestures and/or gesturing techniques by recognizing and leveraging a
division between inputs. It should be noted that by differentiating between
inputs of the NUI device 120, a particular gesture can be interpreted in a
variety of different ways when combined with another type of input. For
example, although a gesture may be the same, different parameters and/or
commands may be indicated when the gesture is combined with different types
of inputs. Additionally or alternatively, a sequence in which gestures are

received by the NUI device 120 can cause a particular gesture to be interpreted

Microsoft Corp. Docket No.: 335771.01
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as a different parameter and/or command. For example, a gesture followed in a
sequence by other gestures can be interpreted differently than the gesture alone.
[0044] The computing device 102 further includes a display device 126,
which displays an exercise GUI 128 generated and managed according to
various techniques discussed herein. For example, the GUI 128 displays
various portions of the exercise content 104, such as exercise segments selected
from the exercise content 104 utilizing techniques discussed herein.

[0045] The GUI 128 includes a user region 130, which displays a user
representation 132 of the user 124. For example, the user region 130 can be a
picture-in-picture (PIP) display that overlays a portion of the GUI 128. The
user representation 132 is a likeliness of the user 124 that can be generated in a
variety of ways. For example, the user representation 132 can be a real-time
video image of the user 124, e.g., as captured by a video camera such as
utilized by the NUI device 120. The user representation 132 can also be an
animated version of the user 124, such as an avatar that is generated using
computer animation and/or CGI techniques. Still further, the user
representation 132 can be generated by enhancing a live video image of the
user 124 using 2-dimensional (2D) and/or 3-dimensional (3D) computer
graphics techniques. Thus, in implementations the user representation 132 can
move along with the user 124 such that movements of the user 124 are
reflected in similar movements of the user representation 132, e.g., in real time.

Further examples of GUI-related aspects are discussed below.

Microsoft Corp. Docket No.: 335771.01
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[0046] Having discussed an example environment in which techniques
discussed herein can be implemented in accordance with one or more

embodiments, consider now a discussion of some example exercise content.

Exercise Content

[0047] FIG. 2 illustrates an example implementation of the exercise content
104, introduced above with reference to FIG. 1. The exercise content 104
includes content streams 200 and content clips 202. The content streams 200
are representative of different streams of exercise content that can be selected
for playback. For example, the content streams 200 can include extended
portions of linear exercise content, such as entire exercise routines that involve
multiple exercises performed in sequence over a particular period of time.
Individual of the content streams 200, for instance, can focus on a particular
fitness trainer that presents an exercise routine of a particular duration, such as
30 minutes, 60 minutes, 90 minutes, and so on. As discussed above and below,
the content streams 200 can be divided into segments that can be individually
selected for playback.

[0048] The content clips 202 are representative of discrete portions of
exercise content that can be selected to form a portion of an exercise routine.
For example, the content clips 202 can include short portions of exercise
content (e.g., 3 minutes, 5 minutes, 10 minutes, and so on) that focus on one

particular exercise and/or group of exercises. Thus, techniques discussed

Microsoft Corp. Docket No.: 335771.01
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herein can generate workout routines by selecting exercise content from the
content streams 200 and/or the content clips 202.

[0049] FIG. 3 illustrates an example implementation of the content streams
200. Included as part of the content streams 200 are a content stream 300 and a
content stream 302, which corresponds to linear portions of exercise content.
[0050] The content stream 300 is divided into several discrete segments that
each corresponds to a subsection of exercise content included as part of the
content stream 300. For example, an intro segment 304 corresponds to an
introductory segment, and can include information about exercise content
included in the content stream 300. The intro segment 304, for instance, can
include video content of a trainer explaining various aspects of exercises
included as part of the content stream 300.

[0051] The content stream 300 further includes a push-up segment 306 and a
bench press segment 308, which each correspond to discrete segments of the
content stream 300 associated with a particular exercise. For example, the
push-up segment 306 can include 10 minutes of push-up exercise content that
can be selected for playback. Further included is a rest segment 310, which
includes content that corresponds to a rest period in the content stream 300.
For example, the rest segment 310 can include video content of a trainer
providing instruction to take a 1 minute rest and drink some water.

[0052] Further included as part of the content stream are a flies segment 312,
an incline press segment 314, and a cable press segment 316. Each of these

segments corresponds to a particular segment of exercise content. The content

Microsoft Corp. Docket No.: 335771.01
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stream 300 further includes a cool down segment 318, which includes content
that can provide instruction for cooling down after an exercise routine.

{0053} The content stream 302 is also divided into a number of discrete
segments of exercise content. For example, the content stream 302 includes a
pectoral stretch segment 320, a wrist stretch segment 322, a trap stretch
segment 324, a calf stretch segment 326, a hip stretch segment 328, and a neck
stretch segment 330. Thus, the segments included as part of the content stream
302 include stretching-related exercises that can be selected as part of an
exercise routine. Accordingly, the segments included as part of the content
streams 300, 302 each include a particular type of exercise content, and have a
particular time duration. The content streams presented above are illustrated
for purposes of example only, and a wide variety of different exercise types and
combinations of exercises may be implemented in accordance with the claimed
embodiments.

[0054] FIG. 4 illustrates an example implementation of the content clips 202,
in accordance with one or more embodiments. As mentioned above, the
content clips 202 include discrete portions of exercise content that can be
selected to form a portion of an exercise routine. For example, the content
clips 202 can be relatively short as compared to the content streams 200, e.g.,
less than 15 minutes.

[0055] The content clips 202 include biceps clips 400, which cotrespond to
different portions of exercise content related to biceps exercises. For example,

at least some of the biceps clips 400 can correspond to portions of exercise

Microsoft Corp. Docket No.: 335771.01

17



CA 02854001 2014-06-12

content associated with different exercise programs, different trainers, and so
on. Thus, if a user specifies a preference for a particular trainer, exercises from
the biceps clips 400 from that trainer can be selected.

[0056] Further included are abs clips 402 and cardio clips 404, which
correspond to exercise content related to abdominal muscles and cardiovascular
development, respectively. These content clips are provided for purposes of
illustration only, and a wide variety of other exercise content may be
represented via the content clips 202 in accordance with various embodiments.
[0057] FIG. 5 illustrates an example implementation of the exercise resource
module 116, in accordance with one or more embodiments. The exercise
resource module 116 includes a variety of different information about different
exercises that can be implemented as part of an exercise routine.

[0058] Included as part of the exercise resource module 116 is an exercise
data module 500, which includes information about specific exercises. In
implementations, each of multiple different exercise types can have an
associated exercise data module 500. For example, the exercise resource
module 116 can include different exercise data modules for push-ups, sit-ups,
abdominal crunches, and so on. Thus, in implementations each exercise data
module can store and/or track information about a specific exercise type.

[0059] The exercise data module 500 includes a gesturc module 502, a
metabolic information module 504, and a feedback module 506. The gesture
module 502 includes gesture information for specific exercises. For example,

the gesture module 502 can store information for body gestures, motions,
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and/or poses associated with particular exercises. The metabolic information
module 504 includes metabolic information for specific exercises. Metabolic
information can include metabolic equivalent of task (MET) values for
different exercises. For example, the metabolic information can include MET
values for particular exercises based on gender, age, height, weight, and so on.
[0060] The feedback module 506 includes feedback information for specific
exercises, Feedback information can include feedback that can be provided to
a user to assist the user in improving their exercise experience, to motivate and
encourage a user during an exercise routine, and so on. For example, the
feedback module 506 can include text that can be output as audio to a user to
provide various types of exercise-related feedback. The feedback module 506
can also include indications of particular body parts and/or body regions that
can be highlighted to provide feedback for particular exercises.

[0061] The feedback module 506 may further include video clips that may be
played back to provide instruction and/or encouragement to a user. For
example, video clips can be played back in the user region 130 and/or inserted
into exercise content during playback. A video clip of a trainer, for instance,
can pop up during playback of exercise content to provide feedback.

[0062] Thus, different exercise data modules 500 can be accessed (e.g., by the
exercise manager module 106) to obtain information about specific exercises,
such as for deciding which exercises to present to a user, and feedback to

provide to a user based on observed user performance.

Microsoft Corp. Docket No.: 335771.01

19



CA 02854001 2014-06-12

Exercise Content Tagging

[0063] In implementations, exercise content can be tagged with various
descriptive information to enable particular types of exercise content to be
retrieved. For example, specific segments of exercise content can each include
a respective tag (e.g., a metadata tag) that specifies information about its
particular segment.

[0064] FIG. 6 illustrates an example implementation of content tagging in
accordance with one or more embodiments. The content stream 300 is
illustrated with its respective segments, discussed above. The push-ups
segment 306 includes a tag 600, which describes various exercise-related
aspects of the push-ups segment 306. For example, the tag 600 includes an
identifier for the push-ups segment 306. In implementations, the identifier can
be used to distinguish the push-ups segment 306 from other segments and/or
portions of exercise content. Thus, implementations can enable the push-ups
segment 306 to be located and retrieved via the identifier.

[0065] The tag 600 includes other information about the push-ups segment
306, such as muscle groups and exercise types assoctated with the push-ups
segment 306. The tag 600 further identifies a number of sets of exercises, and
a number of exercise repetitions per set for the push-ups segment 306. Further,
an exercise tempo is specified that indicates an optimum time per repetition.
[0066] The tag 600 further specifies a segment duration that indicates a time
duration for the push-ups segment 306. Also included is a trainer identifier that

specifies trainers and/or actors associated with the push-ups segment 306.
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[0067] Although not expressly illustrated, the tag 600 can include a variety of
other types of information. For example, the tag 600 can include timestamps
that indicate the beginning, ending, and/or other portions of exercise reps for
the push-ups segment 306. The timestamps can be used to determine whether a
user is synchronized with the push-ups segment 306 during playback of the
segment. Alternatively or additionally, the tag 600 can include frame stamps
that correlate particular video frames with particular portions of exercise reps.
The tag 600 can also include metabolic information, such as MET values for
particular exercises associated with the tag. Various other types of information
are contemplated as well.

[0068] The rest segment 310 is also illustrated, which includes a tag 602. The
tag 602 indicates various types of information associated with the rest segment
310, and can include a varicty of other types of information not expressly
listed.

[0069] Thus, implementations can associate tags (e.g., as mctadata) with
segments of exercise content such that descriptive information about exercise

content in the segments can be specified via the tags. Exercise clips, such as

the content clips 202, can also include tags. The tags can enable multiple
segments of different exercise content (e.g., from different content streams) to

be searched to identify segments that meet specific search criteria.
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Content Creation Environment

[0070] FIG. 7 is an illustration of a creation environment 700 in an example
implementation that is operable to implement techniques for creating dynamic
exercise content. The creation environment 700 includes source content 702,
which is representative of various types of content which can be used to create
the exercise content 104. For example, the source content 702 can include pre-
recorded exercise content, such as a content stream, a content segment, and/or a
content clip. In implementations, the exercise content can be “off the shelf”
exercise content, such as exercise content that is retrieved from a pre-recorded
DVD or other data storage medium, downloaded from a network resource, and
SO on.

[0071] Further illustrated is a markup editor module 704, which is
representative of functionality to edit computer code (e.g., hypertext markup
language (HTML), extensible markup language (XML), and so forth) of the
source content 702. For example, the markup editor module 704 can be
employed to apply tags to content segments, clips, and so forth, of the source
content 702.

[0072] An episode editor module 706 is also included, which is representative
of functionality to enable different exercise experiences to be generated via the
source content 702. For example, ihe gpisode editor module 706 can be
leveraged to insert event triggers into portions of content that can be utilized to
trigger various events during playback of the exercise content 104. The

episode editor module 706 may also be employed to specify various layout
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parameters for the exercise content 104, and to provide scripting for different
exercise experiences that can be played via the exercise content 104.

[0073] Further included as part of the creation environment 700 are a gesture
editor module 708, and a gesture database 710. The gesture editor module 708
is representative of functionality to associate various gestures with exercise-
related movements included as part of the source content 702. For example,
gestures can be correlated to physical movements of actors in the source
content 702, such as movements that are observed during a particular exercise.
[0074] Gestures may also be correlated to particular times (e.g., via
timestamps) and/or frames of the source content 702 for purposes of
determining whether a user is providing an appropriate gesture during the
playback of the exercise content 104. Various gesture editing via the gesture
editor module 708 can be stored as part of the gesture database 710. In at least
some implementations, the gesture database 710 can be included as part of the
exercise resource module 116, discussed above and below.

[0075] A transcoder module 712 is provided, which is representative of
functionality to convert the source content 702 between different types of data
encoding. Far example, at least some of the source content 702 in its original
form may be encoded using different encoding formats. Thus, the transcoder
module 712 can be leveraged to convert the source content 702 into a common
encoding format for the exercise content 104.

[0076] The creation environment 700 further includes a game engine editor

module 714, and an experience editor module 716. The game engine editor
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module 714 is representative of functionality to enable modifications to a game
engine based on particular parameters for the exercise content 104. For
example, an existing game engine can be customized using the game engine
editor module 714 to provide a tailored game experience for the exercise
content 104.

[0077] The experience editor module 716 is representative of functionality to
provide further customizations to the exercise content 104. For example, the
experience editor module 716 can be leveraged to add and/or customize various
types of content, such as audio, video (e.g., 2D and/or 3D video editing),
graphical user interfaces, and so forth. The experience editor module 716 may
also be leveraged to provide localization parameters for the exercise content
104, to enable the exercise content 104 to be customized for different countries,
geographic regions, demographics, markets, and so on. In at least some
implementations, the experience editor module 716 can provide a pipeline for a
variety of different entities and functionalities to customize various aspects of
the exercise content 104.

[0078] The creation environment 700 is provided for purposes of example
only, and the exercise content 104 can be generated and customized via a
variety of different functionalities and environments within the spirit and scope
of the claimed embodiments. Further, various modules and functionalities of
the creation environment 700 may be implemented via different configurations

of devices and resources, such as discussed below with reference to FIG. 16.
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Generating Exercise Routines

[0079] Techniques discussed herein can utilize exercise content to generate
exercise routines based on a variety of different factors.

[0080] FIG. 8 is a flow diagram that describes steps in a method in
accordance with one or more embodiments. Step 800 receives user-related
exercise parameters. For example, a user can provide various user-specific
information that can be used to generate an exercise routine. User-specific
information can include physical attributes of a user, such as gender, age,
height, weight, and so on. User specific information can also include exercise-
related abilities of the user, such as an indication of a user’s exercise
experience level. User specific information can further include a user’s
exercise goals, such as increasing their cardio fitness, losing weight, increasing
muscle mass, increasing flexibility, and so on. A user can also specify a
particular workout duration, such as 30 minutes, an hour, and so on. A user
can provide user-specific information via a variety of different types of input,
such as touch input, voice input, gesture input, and so on.

[0081] User-related parameters can further include aspects of a user’s exercise
history. For example, a user’s exercise history can be tracked (e.g., by the
exercise manager module 106) and stored as part of the user data module 114.
The user’s exercise history can include which exercises the user has performed
during previous exercise sessions, how frequently the user has performed
particular exercises during previous exercise sessions, and so on. A user’s

exercise history can also include the user’s performance history and/or
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progress. For example, if a user’s form has improved sufficiently on a
particular exercise, the user can be presented with more advanced exercise
content, Conversely, if a user’s form appears to be getting worse, simpler
exercise content and/or exercise content that focuses on particular movements
and/or muscle groups can be retrieved to assist the user in improving their
form.

[0082] User-related parameters can also include detected parameters, such as
attributes of a user detected via the NUI device 120 and recognized via the
recognition module 108. For example, the exercise manager module 106 can
output instructions to a user to perform various tasks, such as jumping jacks,
push-ups, and so on. The exercise manager module 106 can compare the user’s
performance to known parameters for such tasks, such as proper exercise form,
average exercise tempo, and so on. From this information, the decision module
110 can ascertain aspects of the user’s experience level and/or physical
condition.

[0083] Step 802 selects exercise content based on the user-related exercise
parameters. The decision module 110, for instance, can select segments from
the content streams 200 and/or clips from the content clips 202, based on the
exercise parameters. For example, aspects of the exercise parameters can be
correlated to tags included as part of the exercise content to enable appropriate
exercise content to be located and retrieved.

[0084] Step 804 causes the exercise content to be output. For example, the

exercise content can be streamed for consumption by a user as the exercise
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content is selected by the decision module 110. Alternatively or additionally,
the exercise content can be stored for later consumption by a user.

[0085] In implementations, exercise content for an exercise routine can be
selected and output in a piecemeal manner, instead of preselecting exercise
content for an entire exercise routine prior to beginning playback. For
example, for a 60 minute exercise routine, a first set of exercise segments for
the first 10 minutes of the routine can be selected. Playback of the first set of
segments can then begin. During the playback, various feedback can be
detected, such as user-associated feedback, environment feedback, social
network feedback, and so on. Based on the feedback, subsequent exercise
segments can be retrieved and output, e.g., after playback of the first set of
segments is complete. This process can continue until the exercise routine is
complete, thus enabling the exercise routine to dynamically change and adapt
based on various types of feedback and information.

[0086] FIG. 9 illustrates an example implementation scenario in which
portions of exercise content are selected for playback, generally at 900. In the
upper portion of the scenario 900, various exercise parameters are received to
be used to select exercise content. For example, the exercise parameters
indicate a one hour exercise routine that focuses on chest exercises and
includes a warm-up and stretching.

[0087] Continuing to the center portion of the scenario 900, segments from

the content streams 300, 302 are selected. Further, a clip from the cardio clips
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404 is selected, e.g., for a warm-up portion of an exercise routine. For
example, the segments and clip can be selected by the decision module 110.

[0088] Proceeding to the lower portion of the scenario 900, the selected
portions are assembled into an exercise routine 902. The exercise routine 902
can be played back such that a user can exercise along with the exercise routine

802.

Dynamic Modification of Exercise Routines

[0089] Techniques discussed herein can dynamically modify exercise routines
based on a variety of different factors. For example, an exercise routine can be
dynamically modified “on the fly” during playback of the exercise routine.
[0090] FIG. 10 is a flow diagram that describes steps in a method in
accordance with one or more embodiments. Step 1000 receives user-associated
feedback during playback of exercise content. For example, the NUI device
120 can detect user gestures, motion, poses, and so on, which the recognition
module 108 can recognize as indicating certain various aspects of user
performance. The user performance, for instance, can indicate that the user is
having difficulty performing a particular exercise with proper form. Thus,
user-associated feedback can include “passive feedback” that is based on
detected aspects of user performance.

[0091] User-associated feedback can also include “active feedback” that is
provided by a user. Active feedback can include explicit voice and/or gesture-

based feedback from a user, such as a user saying “my lower back hurts” or “I
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need a drink of water.” Also, specific gestures can be defined that have
particular meanings, such as a gesture that indicates “1I’m tired” or “repeat that
éegment.”

[0092] Another form of user-associated feedback can include biological
feedback obtained via a variety of different sensors, such as a heart rate
monitor, a respiration rate monitor, and so on. For example, a low heart rate
observed during cardio exercise can indicate that the user is not exercising
within the user’s cardio heart rate zone. Conversely, a heart rate that is too
high can indicate that a user is over-exerting themselves. These forms of user-
associated feedback are just a few examples, and a variety of types of feedback
and sensors can be utilized in accordance with the claimed embodiments.
[0093] Step 1002 modifies playback of the exercise content based on the user-
associated feedback. For example, the modification can include retrieving
different segments and/or clips of exercise content, repeating exercise content
that has already been played, rearranging exercise content that has alrcady been
retrieved, and so on. Further, the modification can occur on-the-fly, e.g.,
during playback of the exercise content.

[0094] For instance, consider a scenario where the user-associated feedback
indicates that a user is having trouble keeping up with the tempo of a particular
exercise segment. In response, a different segment can be retrieved that
includes a similar exercise but with a slower tempo. The different segment can

replace the particular exercise segment during playback of the exercise content.
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As discussed above, segments and clips of exercise content can be retrieved by
searching their tags based on information included in the tags.

[0095] Step 1004 provides performance feedback based on the user-
associated feedback. The feedback module 112, for instance, can locate
appropriate performance feedback to be provided to the user based on
performance attributes (e.g., passive feedback) indicated by the user-associated
feedback. Performance feedback can include text and/or audible feedback,
such as “pick up the pace” or “keep your legs straight.”

[0096] Performance feedback can also include visual feedback, such as
visually highlighting a region of the user representation 132 that corresponds to
an arca of a user’s body that is relevant to the performance feedback.  For
example, consider a scenario where the user representation 132 is displayed
during playback of an exercise segment that includes squat thrusts. If the user
is not bending their knees enough, the knee region of the user representation
132 can be visually highlighted. Additionally, text and/or audible output can
be provided that says “bend your knees a little more.”

[0097] Color coding can also be implemented as part of visual highlighting to
convey particular meanings. For example, green highlighting can indicate that
a user’s performance is within acceptable parameters for a particular exercise.
Yellow highlighting can indicate that the user is trending away from acceptable
performance in one or more aspects of an exercise. Red highlighting can
indicate that the user is failing to perform one or more aspects of an exercise

correctly. With reference to the scenario above, the knee region of the user
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representation can be colored yellow or red to indicate that the user is not
bending their knees enough.

[0098] Step 1006 updates user exercise data based on the user-associated
feedback. For example, the user data module 114 can link the user-associated
feedback with a particular user identifier, and can store the user-associated
feedback so that it can be later retrieved to determine appropriate exercise
content to present to the user. In implementations, steps 1002, 1004, and 1006
can occur in parallel, in series, alternatively, and/or combinations thereof.
[0099] FIG. 11 illustrates an example implementation scenario in which an
exercise routine is dynamically modified, generally at 1100. Starting with the
upper portion of the scenario 1100, a user exercises along with the playback of
the exercise routine 902, discussed above. The playback progress of the
exercise routine 902 is indicated by the progress indicator 1102.

[00100] Continuing to the middle portion of the scenario 1100, user-associated
feedback is received that indicates that the user is tired after finishing the bench
press segment 308 of the exercise routine 902. In response to the user-
associated feedback, a rest segment 1104 is retrieved. For example, the rest
segment 1104 can be retrieved from the content streams 200, the content clips
202, and so on.

[00101] Continuing to the lower portion of the scenario 1100, the rest segment
1104 replaces a portion of the flies segment 312.  Accordingly, instead of
transitioning directly from the bench press segment 308 to the flies segment

312, the rest segment 1104 is inserted between the segments. Thus, the
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- 51331-1217(S)

exercise routine 902 is dynamically modified during playback to provide a

user with an additional rest period.

[00102] Summary sections may also be inserted during playback of exercise
content, such as during a rest period. A summary section can indicate user
progress at a particular point during an exercise routine, such as performance
attributes for particular exercises, calories burned thus far, performance
contrasted with previous (e.g., historical) exercise routines, and so on.
Optionally, a detailed summary section may be provided at the end of a

workout routine, such as during a cool down segment.

[00103] FIG. 12 illustrates another example implementation scenario in which
an exercise routine is dynamically modified, generally at 1200. Starting with
the upper portion of the scenario 1200, a user exercises along with the
playback

of the exercise routine 902, discussed above. The playback progress of the

~ exercise routine 902 is indicated by the prdngSs indicator 1202.

[00104] Continuing to the middle portion of the scenario 1200, user-associated
feedback is received that indicates that the user wishes the repeat the first 3
minutes of the wrist stretch section 322. For example, perhaps the user is sore

from a previous workout and wishes to perform further stretching.

[00105] Continuing to the lower portion of the scenario 1200, and in response
to the user-associated feedback, the first three minutes of the wrist stretch
section 322 is duplicated within the exercise routine902. For example, the first
three minutes of the wrist stretch section 322 can be repeated during playback

of the exercise routine 902. In implementations, to stay within a 60 minute

32



CA 02854001 2014-06-12

parameter for the exercise routine 902, portions of subsequent exercise
segments can be removed to enable the first three minutes of the wrist stretch
section 322 to be duplicated. For example, portions of the incline press
segment 314 and/or the cool down segment 318 can be removed.

[00106] Implementations may also repeat particular portions of exercise
content based on detected performance attributes. For example, techniques can
detect that a user’s form while performing a particular exercise is improving
during playback of a segment of exercise content. Thus, instead of
transitioning to a different exercise, some or all of the segment that includes the
particular exercise can be repeated to enable the user to continue to work on
their form. Thus, techniques can customize exercise content during playback
to repeat particular portions based on explicit input from a user, and/or based
on performance-related attributes that are detected from a user.

[00107] FIG. 13 illustrates another example implementation scenario in which
an exercise routine is dynamically modified, generally at 1300. Starting with
the upper portion of the scenario 1300, a user exercises along with the playback
of the exercise routine 902, discussed above. The playback progress of the
exercise routine 902 is indicated by the progress indicator 1302.

[00108] Continuing to the middle portion of the scenario 1300, user-associated
feedback is received that indicates that the user is feeling pain in their triceps
muscle. For example, the user can say “my triceps really hurt.” In response,
the user is asked “Do you want to finish your workout with cardio?” The

exercise manager module 106, for instance, can cause audible and/or text
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output requesting whether the user wants to finish their workout with cardio.
The user answers “Yes.”

[00109] Proceeding to the lower portion of the scenario 1300, and in response
to the user answering “Yes,” the remaining chest exercises (e.g., the flies 312
and the incline press 314 segments) of the exercise routine 902 are replaced
with a cardio segment 1304 that includes cardio exercises. Thus, the user can
finish the remainder of their exercise period using cardio exercises, instead of
the chest exercises originally retrieved for playback.

[00110] Note that in this example, the cool down segment 318 is retained.
Thus, when exercise content is dynamically modified, portions of exercise
content can be replaced and other portions can be retained based on the
parameters of the dynamic modification. For instance, in this example the cool
down segment 318 would most likely not put stress on the user’s triceps
muscles, and thus is retained to allow the user to cool down after the cardio

segment 1304.

Augmentation of Exercise Content

[00111] Techniques can augment exercise content by inserting, deleting, and/or
modifying visual images, audio content, and so on.

[00112] FIG. 14 is a flow diagram that describes steps in a method in
accordance with one or more embodiments. Step 1400 receives exercise
content. For example, the exercise content can be pre-recorded exercise

content, such as a content stream, a content segment, and/or a content clip. In
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implementations, the exercise content can be “off the shelf” exercise content,
such as exercise content that is retrieved from a pre-recorded DVD or other
data storage medium, downloaded from a network resource, and so on.

[00113] Step 1402 processes the exercise content in preparation for
augmentation. For example, 2D and/or 3D image processing techniques can be
utilized to extract information about visual depth in scenes of the exercise
content, to identify actors, props, and/or empty spaces within the exercise
content, and so on. Such techniques can also be utilized to remove actors
and/or props from various scenes of the exercise content, such as actors and/or
props that were captured when the exercise content was originally recorded. In
implementations, the exercise content can be pre-processed before it is
obtained (e.g., purchased) by a user. Alternatively or additionally, the exercise
content can be processed at runtime. For example, the exercise content can be
processed after a user initiates playback of the exercise content, but before the
playback actually begins.

[00114] Step 1404 augments the exercise content.  For example, a
representation of a user (e.g., captured by the NUI device 120) can be inserted
into scenes (e.g., frames) of the exercise content using digital image processing
techniques. A representation of a user, for instance, can be inserted in an
empty space of a scene. The empty space can be a space where an actor or
prop was removed during processing, or a space identified as being empty
during processing. The representation of the user can include captured video

images of the user that are enhanced using digital image processing techniques,
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e.g., CGl. Further, virtual props, such as hurdles, cones, and so on, can be
inserted such that the user can interact with the virtual props as part of an
exercise experience. Performance feedback can be presented by visually
emphasizing portions of the user representation.

[00115] In implementations, lighting information about exercise content can
also be extracted, e.g., via light probes. In implementations, a light probe is an
omnidirectional image that records incident illumination conditions at
particular points in an environment. The lighting information can be used to
light and/or shade user images and virtual 3D props that are inserted into
exercise content so that they can better match the pre-recorded environment
included in the exercise content.

[00116] FIG. 15 illustrates an example implementation scenario in which
exercise content is augmented, generally at 1500. Beginning with the upper
portion of the scenario 1500, exercise content 1502 is initiated that includes a
prop 1504 that was captured when the exercise content 1502 was initially
recorded.

[00117] Continuing to the lower portion of the scenario 1500, the exercise
content 1502 is processed to remove the prop 1504 from the exercise content
1502. The exercise content 1502 is then augmented to insert an image 1506 of
a user 1508 into the display of the exercise content 1502. For example, the
image 1506 can be inserted in a visual region of the exercise content 1502 that
was previously occupied by the prop 1504. Further, the image 1506 can be a

“real time” image such that the image 1506 moves along with movement of the
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user 1508, such as to track movements of the user 1508 as part of an exercise
routine. With reference to the environment 100 discussed above, the image
1506 can be used instead of the user region 130, or in addition to the user

region 130.

Example System and Device

[00118] FIG. 16 illustrates an example system generally at 1600 that includes
an example computing device 1602 that is representative of one or more
computing systems and/or devices that may implement various techniques
described herein. The computing device 1602 may be, for example, a server of
a service provider, a device associated with the client (e.g., a client device), an
on-chip system, and/or any other suitable computing device or computing
system.

[00119] The example computing device 1602 as illustrated includes a
processing system 1604, one or more computer-readable media 1606, and one
or more 1/0 Interfaces 1608 that are communicatively coupled, one to another.
Although not shown, the computing device 1602 may further include a system
bus or other data and command transfer system that couples the various
components, one to another. A system bus can include any one or combination
of different bus structures, such as a memory bus or memory controller, a
peripheral bus, a universal serial bus, and/or a processor or local bus that
utilizes any of a variety of bus architectures. A variety of other examples are

also contemplated, such as control and data lines.
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[00120] The processing system 1604 is representative of functionality to
perform one or more operations using hardware. Accordingly, the processing
system 1604 is illustrated as including hardware element 1610 that may be
configured as processors, functional blocks, and so forth. This may include
implementation in hardware as an application specific integrated circuit or
other logic device formed using one or more semiconductors. The hardware
elements 1610 are not limited by the materials from which they are formed or
the processing mechanisms employed therein. For example, processors may be
comprised of semiconductor(s) and/or transistors (e.g., electronic integrated
circuits (ICs)). In such a context, processor-executable instructions may be
electronically-executable instructions.

[00121] The computer-readable media 1606 is illustrated as including
memory/storage 1612. The memory/storage 1612 represents memory/storage
capacity associated with one or more computer-readable media.  The
memory/storage 1612 may include volatile media (such as random access
memory (RAM)) and/or nonvolatile media (such as read only memory (ROM),
Flash memory, optical disks, magnetic disks, and so forth). The
memory/storage 1612 may include fixed media (e.g.. RAM, ROM, a fixed hard
drive, and so on) as well as removable media (e.g., Flash memory, a removable
hard drive, an optical disc, and so forth). The computer-readable media 1606
may be configured in a variety of other ways as further described below.
[00122] Input/output interface(s) 1608 are representative of functionality to

allow a user to enter commands and information to computing device 1602,
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and also allow information to be presented to the user and/or other components
or devices using various input/output devices. Examples of input devices
include a keyboard, a cursor control device (e.g., a mouse), a microphone, a
scanner, touch functionality (e.g., capacitive or other sensors that are
configured to detect physical touch), a camera (e.g., which may employ visible
or non-visible wavelengths such as infrared frequencies to detect movement
that does not involve touch as gestures), and so forth. Examples of output
devices include a display device (e.g., a monitor or projector), speakers, a
printer, a network card, tactile-response device, and so forth. Thus, the
computing device 1602 may be configured in a variety of ways as further
described below to support user interaction.

[00123] Various techniques may be described herein in the general context of
software, hardware elements, or program modules. Generally, such modules
include routines, programs, objects, elements, components, data structures, and
so forth that perform particular tasks or implement particular abstract data
types. The terms “module,” “functionality,” and “component” as used herein
generally represent software, firmware, hardware, or a combination thereof.
The features of the techniques described herein are platform-independent,
meaning that the techniques may be implemented on a variety of commercial
computing platforms having a variety of processors.

[00124] An implementation of the described modules and techniques may be
stored on or transmitted across some form of computer-readable media. The

computer-readable media may include a variety of media that may be accessed
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by the computing device 1602. By way of example, and not limitation,
computer-readable media may include “computer-readable storage media” and
“computer-readable signal media.”

[00125] “Computer-readable storage media” may refer to media and/or
devices that enable persistent and/or non-transitory storage of information in
contrast to mere signal transmission, carrier waves, or signals per se. Thus,
computer-readable storage media does not include transitory signal bearing
media. The computer-readable storage media includes hardware such as
volatile and non-volatile, removable and non-removable media and/or storage
devices implemented in a method or technology suitable for storage of
information such as computer readable instructions, data structures, program
modules, logic elements/circuits, or other data. Examples of computer-
readable storage media may 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, hard disks, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic storage devices, or
other storage device, tangible media, or article of manufacture suitable to store
the desired information and which may be accessed by a computer.

[00126] “Computer-readable signal media” may refer to a signal-bearing
medium that is configured to transmit instructions to the hardware of the
computing device 1602, such as via a network. Signal media typically may
embody computer readable instructions, data structures, program modules, or

other data in a modulated data signal, such as carrier waves, data signals, or
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other transport mechanism. Signal media also include any information delivery
media. The term “modulated data signal” means a signal that has one or more
of its characteristics set or changed in such a manner as to encode information
in the signal. By way of example, and not limitation, communication media
include wired media such as a wired network or direct-wired connection, and
wireless media such as acoustic, RF, infrared, and other wireless media.
[00127] As previously described, hardware elements 1610 and computer-
readable media 1606 are representative of instructions, modules, programmable
device logic and/or fixed device logic implemented in a hardware form that
may be employed in some embodiments to implement at least some aspects of
the techniques described herein. Hardware elements may include components
of an integrated circuit or on-chip system, an application-specific integrated
circuit (ASIC), a field-programmable gate array (FPGA), a complex
programmable logic device (CPLD), and other implementations in silicon or
other hardware devices. In this context, a hardware element may operate as a
processing device that performs program tasks defined by instructions,
modules, and/or logic embodied by the hardware element as well as a hardware
device utilized to store instructions for execution, e.g., the computer-readable
storage media described previously.

[00128] Combinations of the foregoing may also be employed to implement
various techniques and modules described herein. Accordingly, software,
hardware, or program modules and other program modules may be

implemented as one or more instructions and/or logic embodied on some form

Microsoft Corp. Docket No.: 335771.01
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of computer-readable storage media and/or by one or more hardware elements
1610. The computing device 1602 may be configured to implement particular
instructions and/or functions corresponding to the software and/or hardware
modules. Accordingly, implementation of modules as an module that is
executable by the computing device 1602 as software may be achieved at least
partially in hardware, e.g., through use of computer-readable storage media
and/or hardware elements 1610 of the processing system. The instructions
and/or functions may be executable/operable by one or more articles of
manufacture (for example, one or more computing devices 1602 and/or
processing systems 1604) to implement techniques, modules, and examples
described herein.

[00129] As further illustrated in FIG. 15, the example system 1600 enables
ubiquitous environments for a seamless user experience when running
applications on a personal computer (PC), a television device, and/or a mobile
device. Services and applications run substantially similar in all three
environments for a common user experience when transitioning from one
device to the next while utilizing an application, playing a video game,
watching a video, and so on.

[00130] In the example system 1600, multiple devices are interconnected
through a central computing device. The central computing device may be
local to the multiple devices or may be located remotely from the multiple

devices. In one embodiment, the central computing device may be a cloud of

Microsoft Corp. Docket No.: 335771.01
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one or more server computers that are connected to the multiple devices
through a network, the Internet, or other data communication link.

[00131] In one embodiment, this interconnection architecture enables
functionality to be delivered across multiple devices to provide a common and
seamless experience to a user of the multiple devices. Each of the multiple
devices may have different physical requirements and capabilities, and the
central computing device uses a platform to enable the delivery of an
experience to the device that is both tailored to the device and yet common to
all devices. In one embodiment, a class of target devices is created and
experiences are tailored to the generic class of devices. A class of devices may
be defined by physical features, types of usage, or other common
characteristics of the devices.

[00132] In various implementations, the computing device 1602 may assume a
variety of different configurations, such as for computer 1614, mobile 1616,
and television 1618 uses. Each of these configurations includes devices that
may have generally different constructs and capabilities, and thus the
computing device 1602 may be configured according to one or more of the
different device classes. For instance, the computing device 1602 may be
implemented as the computer 1614 class of a device that includes a personal
computer, desktop computer, a multi-screen computer, laptop computer,
netbook, and so on.

[00133] The computing device 1602 may also be implemented as the

mobile 1616 class of device that includes mobile devices, such as a mobile

Microsoft Corp. Docket No.: 335771.01
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phone, portable music player, portable gaming device, a tablet computer, a
multi-screen computer, and so on. The computing device 1602 may also be
implemented as the television 1618 class of device that includes devices having
or connected to generally larger screens in casual viewing environments.
These devices include televisions, set-top boxes, gaming consoles, and so on.
[00134] The techniques described herein may be supported by these various
configurations of the computing device 1602 and are not limited to the specific
examples of the techniques described herein. This is illustrated through
inclusion of the exercise manager module 106 on the computing device 1602.
The functionality of the exercise manager module 106 and other modules
described with reference to FIG. | may also be implemented all or in part
through use of a distributed system, such as over a “cloud” 1620 via a platform
1622 as described below.

[00135] The cloud 1620 includes and/or is representative of a platform 1622
for resources 1624. The platform 1622 abstracts underlying functionality of
hardware (e.g., servers) and software resources of the cloud 1620. The
resources 1624 may include applications and/or data that can be utilized while
computer processing is executed on servers that are remote from the computing
device 1602. Resources 1624 can also include services provided over the
Internet and/or through a subscriber network, such as a cellular or Wi-Fi
network.

[00136] The platform 1622 may abstract resources and functions to connect the

computing device 1602 with other computing devices. The platform 1622 may

Microsoft Corp. Docket No.: 335771.01
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also serve to abstract scaling of resources to provide a corresponding level of
scale to encountered demand for the resources 1624 that are implemented via
the platform 1622. Accordingly, in an interconnected device embodiment,
implementation of functionality described herein may be distributed throughout
the system 1600. For example, the functionality may be implemented in part
on the computing device 1602 as well as via the platform 1622 that abstracts
the functionality of the cloud 1620.

[00137] Discussed herein are a number of methods that may be implemented to
perform techniques discussed herein.  Aspects of the methods may be
implemented in hardware, firmware, or software, or a combination thereof.
The methods are shown as a set of blocks that specify operations performed by
one or more devices and are not necessarily limited to the orders shown for
performing the operations by the respective blocks. Further, an operation
shown with respect to a particular method may be combined and/or
interchanged with an operation of a different method in accordance with one or
more implementations. Aspects of the methods can be implemented via
interaction between various entities discussed above with reference to the

environment 100.

Conclusion

[00138] Techniques for dynamic exercise content are described. Although
embodiments are described in language specific to structural features and/or

methodological acts, it is to be understood that the embodiments defined in the

Microsoft Corp. Docket No.: 335771.01
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appended claims are not necessarily limited to the specific features or acts
described. Rather, the specific features and acts are disclosed as example

forms of implementing the claimed embodiments.
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CLAIMS:
1. A computer-implemented method comprising:

receiving input detected by a light sensor of a Natural User Interface (NUI)

device during playback of content;

processing the input to extract feature data identifying one or more points on a

human body;
executing logic by a computing device to interpret the feature data as feedback,

responsive to the feedback, executing logic by the computing device to
dynamically modify playback of the content based on the feedback and during playback of the

content; and

causing dynamically modified playback of the content to be displayed on a

display.

2. A computer-implemented method as described in claim 1, wherein the
feedback comprises an indication of user performance of one or more activities as detected by

the NUI device.

3. A computer-implemented method as described in claim 1, wherein the
feedback comprises at least one of voice or gesture feedback detected by the NUI device from

a user.

4, A computer-implemented method as described in claim 1, wherein said

modifying occurs dynamically during playback of one or more portions of the content.

5. A computer-implemented method as described in claim 1, wherein said
modifying comprises selecting one or more subsequent portions of the content based on the

feedback.

47
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6. A computer-implemented method as described in claim 1, wherein said
modifying comprises replacing one or more portions of the content with one or more different

portions of content.

7. A computer-implemented method as described in claim 1, further comprising
updating user profile data based on the feedback, wherein the user profile data is accessible to

determine one or more subsequent selections of content.

8. One or more computer-readable media having stored thereon instructions that

when executed by a computer perform the method of any one of claims 1 to 7.
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