US 20140100464A1

a9y United States

12 Patent Application Publication (o) Pub. No.: US 2014/0100464 A1

KALEAL et al. (43) Pub. Date: Apr. 10,2014
(54) VIRTUAL AVATAR USING BIOMETRIC (52) US.CL
FEEDBACK CPC ... A6IB 5/744 (2013.01); A61B 5/02405
(2013.01); A61B 5/1121 (2013.01); A61B 5/11
(71) Applicant: BODIES DONE RIGHT, MAYFIELD (2013.01)
VILLAGE, OH (US) USEC ... 600/508; 600/300; 600/587; 600/595
(72) Inventors: ROBERT L. KALEAL, MAYFIELD
VILLAGE, OH (US); DOMINIC G.
CARBONE, JR., MAYFIELD (57) ABSTRACT
VILLAGE, OH (US)
(73) Assignee: BODIES DONE RIGHT, MAYFIELD
VILLAGE, OH (US)
Systems and methods are provided for an virtual personal
(21)  Appl. No.: 14/049,981 trainer system using biometric feedback. The system includes
(22) Filed: Oct. 9, 2013 a pat%ent monitor.‘ing device configured to proyide atleastone
metric representing a user. The system also includes a pro-
Related U.S. Application Data cessor and a non-transitory computer readable medium stor-
o o ing instructions executable by the processor. The instructions
(60)  Provisional application No. 61/711,510, filed on Oct. . include a parameter calculation component configured to
9,2012. determine if the metric is outside of a predefined range and
Publication Classification provide a parameter representing a desired behavior of the
user if the metric is outside the desired range. Further, an
(51) Int.CL avatar rendering component provides an avatar according to
A61B 5/00 (2006.01) the provided parameter, such that the provided avatar repre-
A61B 5/11 (2006.01) sents the desired behavior. A display is also provided to dis-
A61B 5/024 (2006.01) play the rendered avatar to the user.

1 Bod's Goals for You:

-306- |

A 300

. Calorie Burm: 0

| Current Exerclse:
Reps: (0)
Workuut Tims:

Increase / Decrease HR.



Patent Application Publication

Apr. 10,2014 Sheet 1 of 5 US 2014/0100464 A1

FIG. 1

Ve 100
NON-TRANSITORY COMPUTER
READABLE MEDIUM
PATIENT
MONITORING > MONITOR —» PARAMETER
INTERFACE
DEVICE _p| CALCULATION
PROCESSOR |- T ¢
' AVATAR
PROGRAM
DATA RENDERING
Y
DISPLAY




US 2014/0100464 A1

Apr. 10,2014 Sheet 2 of 5

Patent Application Publication

¢ '9Old

zwwﬁwﬂ_ﬂmg P HO0SSID0Nd
JOVIHIAIN L gl  ygiaissVI0 @3sva 3N e
HL 1v=H | SrHomLaN \_ yzz
N zzz — 812 0 Nz ﬂ
SONIL1AS
ONIMAANITY d3sn
-802- HVIVAY -
HOSIAYANS FOVHILNI HOLINOW — 912 9ze
N— ozz -
SISATYNY SISATYNY Ino
JOVIA NH3L1Vd -062-
LI i 062 DN
cte Ole | AV1dSI]
N 0£Z
Y
a91A3a
NETE]L HOLINOW
IHNLAVYD
SVASIA OYI 1300V 31V 1HV3aH \ 002
N— 80¢Z N— 02 N— 20z



US 2014/0100464 A1

Apr. 10,2014 Sheet 3 of 5

Patent Application Publication

‘H'H 85ealda( / aseaisy|

FRALEE s

M u..&.mm

..O LE-
IBLULL JNONIOAN

(0) :

€ "Old




US 2014/0100464 A1

wOdm e s Sl

Sl faasimin

Bk by

80¥

Lot T Sy weEea G

Apr. 10,2014 Sheet 4 of 5

Patent Application Publication

¥ "Old

— 0L

- W&%& mwwvmxmm : smﬁg?mw

Gl e B30

A sy M g

Edagie i

i

PR A




Patent Application Publication  Apr. 10,2014 Sheet 5 of 5 US 2014/0100464 A1

o 5
510
™

MONITOR A USER PERFORMING AN EXERCISE TO
PROVIDE A METRIC REPRESENTING AN ACTIVITY
OF THE USER

520 \ l

DETERMINE A PARAMETER REPRESENTING A
DESIRED MODIFICATION TO THE ACTIVITY OF THE
USER

530 ~ ‘

DISPLAY AN AVATAR TO THE USER ACCORDING
TO THE DETERMINED PARAMETER

FIG. 5

-600-
606 608 610

SYSTEM | | MEMORY MEMORY
MEMORY DEVICE DEVICE

L~ 616
t t - 602 t 7| DISPLAY
BUS 618
: : INPUT
604 612 DEVICE
PROCESSING COMMUNICATION

-
UNIT INTERFACE \ 614

FIG. 6



US 2014/0100464 Al

VIRTUAL AVATAR USING BIOMETRIC
FEEDBACK

RELATED APPLICATION

[0001] The present application claims priority to U.S. Pro-
visional Patent Application Ser. No. 61/711,510 filed Oct. 9,
2012 entitled INTERACTIVE OVERLAY FOR VIDEO
APPLICATIONS under Attorney Docket Number
BDR-021686 US PRO, the entire contents of which being
incorporated herein by reference in its entirety for all pur-
poses.

TECHNICAL FIELD

[0002] The present invention relates generally to virtual
avatar systems, and specifically to virtual avatar systems
using biometric feedback.

BACKGROUND

[0003] The use of personal biometric monitoring equip-
ment has increased the ability of individuals to more easily
and more accurately collect, track and analyze data relating to
the body’s response to various triggers. For example, wear-
able sensors can monitor heart rate during an exercise pro-
gram and collect and record the heart rate data for further
analysis. This symbiosis of biometric monitoring and data
analysis enables individuals, as well as health and fitness
professionals, to better understand physiological metrics and
modify the exercise or therapy program in response to the
body’s reaction to stressors.

[0004] Moreover, the use of virtual personalities, such as
avatars, can be used to provide a graphical representation of a
person or identity. One use for avatars is to provide a com-
puter generated character through which information can be
conveyed to a viewer. An avatar may have interactive capa-
bilities, where the behavior of the avatar can be controlled or
modified in response to user input.

SUMMARY

[0005] Thus, a system and method is provided herein for a
virtual avatar system using biometric feedback. The system
includes a patient monitoring device configured to provide at
least one metric representing a user. The system also includes
a processor and a non-transitory computer readable medium
storing instructions executable by the processor. The instruc-
tions can include a parameter calculation component config-
ured to determine if the metric 1s outside ofa predefined range
and provide a parameter representing a desired behavior of
the user if the metric is outside the desired range. Further, an
avatar rendering component provides an avatar according to
the provided parameter, such that the provided avatar repre-
sents the desired behavior. A display is also provided to dis-
play the rendered avatar to the user.

[0006] Another embodiment of the present invention
includes a method for providing an avatar. Included are the
actions of monitoring a user performing an exercise to pro-
vide a metric representing an activity of the user; determining
a parameter, representing a desired modification to the activ-
ity of the user, according the metric and patient data; and
displaying an avatar to the user according to the determined
parameter, such that a motion of the avatar models the desired
modification to the activity of the user.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 illustrates an example of an virtual personal
trainer system in accordance with an aspect of the invention.
[0008] FIG. 2 illustrates another example of an virtual per-
sonal trainer system in accordance with an aspect of the
invention.

[0009] FIG. 3 illustrates an example screen shot of the
virtual personal trainer system in accordance with an aspect
of the invention.

[0010] FIG. 4 illustrates another example screen shot of the
virtual avatar system in accordance with an aspect of the
invention.

[0011] FIG. 5 illustrates an example method for providing
avirtual personal trainer system in accordance with an aspect
of the invention.

[0012] FIG. 6 is a schematic block diagram illustrating an
exemplary system of hardware components capable of imple-
menting examples of the systems and methods disclosed in
FIGS. 1-5, such as the virtual personal trainer system illus-
trated in FIG. 1

DETAILED DESCRIPTION

[0013] The Virtual Personal Trainer, or Virtual Physical
Therapist, is a software application using an avatar as a user’s
virtual trainer to lead the user through a workout program in
a manner similar to a live personal trainer.

[0014] The present invention provides a software applica-
tion using an avatar whose behavior changes based on input
from a user relating to physiological parameters. An avatar is
a virtual representation of a personality provided to convey
information to a viewer. The avatar, as described herein, is
capable of changing behavior automatically in response to
monitored data, representing a metric of a user’s physiology,
falling outside a predefined range. In order to encourage and
correct the technique and behavior of the user, the avatar will
react in a way designed to reflect model techniques and
behavior. As one example, if the user on a treadmill is slowing
down, the avatar changes behavior to demonstrate a faster
pace, thereby encouraging the user to speed up. Thus,
changes in the behavior of the avatar can include, but are not
limited to, tone of voice, level of sound/loudness, facial
expressions, body language, color, speed of movement, and
range of motion. Such changes are initiated based on input
from the user, including, for example, physiological changes
such as heart rate, body temperature, respiration, perspira-
tion, blood pressure, calories burned, body fat, weight, or
movement that can be collected by external devices such as a
heart rate monitor, pressure pads, pressure cuff, and weight
scales, to name a few. In one implementation, motion capture
devices, such as infrared or visible light cameras, accelerom-
eters, and similar devices, are used to document whether the
user is exercising with proper form.

[0015] In one example, for fitness applications such as
physical therapy and personal training, the avatar plays the
role of a virtual physical therapist or personal trainer. Based
on the user’s health risk assessment profile and goals, specific
exercises will be recommend to either include or avoid in a
workout. The user or supervisor can choose either a standard
workout program or build a customized workout program by
selecting one or more exercises. During the workout, the
user’s physiological input will automatically control the ver-
bal commands of the avatar, as well as the avatar’s movement
with additional audio or text commands programmed by the
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trainer or medical professional. Other potential applications
are any physical activities may require an instructor, coach,
teacher, therapist, or avatar. Some examples are ergonomet-
rics, dancing, yoga, zumba, and martial arts.

[0016] FIG. 1 illustrates an example of a Virtual Personal
Trainer (VPT) system 100 in accordance with an aspect of the
invention. The system 100 includes a non-transitory com-
puter readable medium 110 operatively connected to one or
more patient monitoring devices 110, a processor 180, such as
acomputer, and a display 170, such as a monitor or television.
The medium 110 further contains components for executing
instructions in accordance with the system 100. A monitor
interface 130 is configured to receive data from the one or
more patient monitoring devices 110, whereas a program data
component 150 contains information relating to a workout
regime and patient and health data. Information from both the
monitor interface 130 and the program data component 150
are connected to a parameter calculation component 140,
where data corresponding to the monitored activity is gauged
against metrics and/or goals as set by a supervisor, as well as
health data. The parameter calculation component 140 then
determines if the monitored activity data falls outside a pre-
determined range for the particular user and activity. Based on
the determination, the avatar rendering component 160 modi-
fies the avatar output in order to encourage desired behavior
from the user. The avatar output is then provided to display
170 for the user.

[0017] Due to the use of technological monitoring compo-
nents, sensors employed by the user can automatically and
simultaneously collect and record biometric data associated
with the particular workout. In one implementation, if the
parameter calculation component 140 determines that the
collected activity data is within the predetermined range, the
avatar may provide verbal encouragement. Additionally or
alternatively, if the activity data is within the predetermined
range, but well below the allowed maximum, the avatar may
encourage more intense activity from the user.

[0018] In another implementation, if the parameter calcu-
lation component 140 determines that the collected activity
data is below a predetermined range, the avatar may respond
in a manner intended to encourage a modification of the
activity of the user to increase the metric that has fallen below
the predetermined range. For example, the patient monitoring
device 110 may be a heart rate monitor. In this example, if the
program data component 150 instructs the parameter calcu-
lation component 140 that the predetermined limit is 100
beats per minute, yet the monitor interface 130 is registering
85 beats per minute from the heart rate monitor, the parameter
calculation component 140 will instruct the avatar rendering
component 160 to modify the avatar output. Thus, in order to
increase the user’s heart rate, the avatar’s behavior will reflect
the desired result. In this example, the avatar may visually
increase the pace of the motion, provide verbal instruction to
increase speed, or a visual or audible indicator can increase
rhythm to encourage the user to match the pace.

[0019] FIG.2illustrates another embodiment of the present
invention. In this example, system 200 is implemented on a
computing platform 290 capable of executing computer read-
able instruction, as described herein. Thus, computing plat-
form 290 contains, but is not limited to, a network interface
218, a rule based classifier 214, an avatar rendering compo-
nent 216, and a monitor interface 208. The network interface
218 communicates with a supervisor 220 through a suitable
device, such as a computer. The supervisor 220 can thereby
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provide instruction and information to the computing plat-
form 290 regarding a particular user and exercise program.
Further, a health information database 222 can provide data
relating to general best practices and guidance, as well as the
particular user’s personal health and medical history. The
personal health data provides information and guidance to the
rules based classifier 214 in order to customize a workout
regimen that takes the individual limitations and experience
into account in formulating goals.

[0020] The monitor interface 208 is embedded with tools
and programs to allow multiple monitoring devices to com-
municate with the computing platform 290. Although no
special hardware is required, certain platforms may support
certain types of sensors. For example, heart rate monitors
such as heart rate monitor 202 have become a common tool
for consumers, thus a variety of heart rate monitors are avail-
able to communicate with different devices, including mobile
and wearable devices. Additionally, many devices incorpo-
rate an accelerometer similar to accelerometer 204, aiding in
the collection of movement data. Thus, the monitor interface
208 can include tools including a pattern analysis component
210 connected to an accelerometer 204 to collect movement
data from the user.

[0021] In another example, video capture technology can
be employed to collect video and images of the user during a
workout session. A visual capture device 206, such as a cam-
eraorother suitable device, can collect image data. The image
analysis component 212 is configured to provide pattern rec-
ognition for collected movements to aid in determining if the
user is properly executing the required exercises. Other
examples of monitoring equipment can be biometric sensors,
such as an electrocardiogram (EKG), blood oxygen level
sensor, pressure pads (for balancing exercises), wireless
scales (for weight and body fat), and blood pressure cuff,
among others. However, the monitor interface 208 can also
collect data from multiple devices that may not require addi-
tional analysis, such as heart rate monitor 202.

[0022] Once collected, the monitor interface 208 provides
datato arule based classifier 214 for further analysis. The rule
based classifier 214 is configured to provide a user and a
supervisor a variety of tools to customize the user experience.
For example, a supervisor can customize each workout by
selecting an appropriate range of motion, speed of each
motion, number of repetitions, and type and intensity of exer-
cises. Further, each user can be assigned an account, where
data collected for each workout session can be stored and
analyzed, as well as combined with other health data to pro-
vide a more complete picture of the individual user’s health
and progress. In this example, the user is provided with a
graphical user interface (GUI) 228. The GUI 228 may
include, for example, a remote control, a game console con-
troller, a computer keyboard, a mouse, a smartphone, a micro-
phone, a sensor configured to detect visible, infrared, and
ultraviolet light radiating or reflected from the user, a speaker,
atablet computer, or other suitable device. Accordingly, input
can be provided by the user via virtual buttons, typing a
response, touching or clicking onan object on one of a display
230 or a screen of the GUI 228, verbalizing the desired
response, or making a gesture representing the desired
response. To this end, the GUI 228 can include appropriate
pattern recognition software for recognizing responses in
detected speech or gestures. The instructions from the user
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are filtered through user settings 226. The user settings 226
are specific to the user, according to the account set by the
supervisor 220.

[0023] The input from the user is also provided to the rule
based classifier 214, which is operatively connected to a
processor 224, such as a computer. After the rule based clas-
sifier 214 has collected and analyzed the data provided from
the monitor interface 208, network interface 218, and the
user, the information is sent to an avatar rendering component
216. The avatar rendering component 216 is configured to
adjust the avatar behavior according to a determination of the
user’s compliance with a particular workout program based
on the analysis of the rule based classifier 214. For example,
the avatar rendering component 216 is programmed to pro-
vide to a display 230 an avatar demonstrating the desired
behavior (e.g., technique, pace) in accordance with the work-
out program parameters as set by the supervisor and/or the
user.

[0024] Duetothe automated nature of the system, as well as
the fact that data is collected and analyzed in real time, the
supervisor 220 can make modifications to the user’s program
at any time, including during an exercise session, even
remotely. Patients with cardiovascular or physical limitations
would benefit from having their heart rates monitored during
physical activities/workouts. Although in this example, and in
other examples described herein, the use of heart rate monitor
202 may be used to describe the operation of the VPT system,
the system 200 can respond to collected metrics from a vari-
ety of sensors. Moreover, multiple monitoring devices can be
used simultaneously, with each providing information to the
system 200 for analysis. For example, in addition to wearing
a heart rate monitor 202, the user can wear clothing with
patches of fabric located at joints and other points of interest
thatreflect in the infrared spectrum. The visual capture device
206 can use those specific points to accurately determine the
user’s technique. Therefore, if analysis of the input from each
of the monitors renders a determination that both metrics
require modification, the avatar can model both a quicker
pace as well as proper movement to correct both parameters
simultaneously.

[0025] To continue with the example, the avatar’s verbal
commands and motions are automatically linked to a
patient’s heart rate monitor 202 via a wireless connection.
Based on the patient’s heart rate, the system 200 will generate
an avatar through the avatar rendering component 216 to
instruct the user to stay in the “zone” (optimal heart rate; e.g.,
speed up, or slow down), while the avatar automatically
adjusting the speed/intensity of the workout, including one or
both of the verbal commands from the avatar and the move-
ment by the avatar. For one particular example, when per-
forming alternating lateral lunges (mimicking the motion of
speed skating as they are also known) when moving side to
side, one’s heart rate should increase. If the target heart rate is
not met, the speed at which the avatar is lunging side to side
will increase until the targeted heat rate is met. Conversely, if
the user’s heart rate exceeds the target zone, the avatar will
slow down until the user’s heart rate also drops. Thus, heart
rate monitor 202 can be employed by the user to wirelessly
upload data used by the system 200 to determine a response
for display 230, as the avatar uses verbal instruction, sound
and movement in real-time to coach the user through a
selected exercise at a pace that is within the user’s optimal
range.
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[0026] The system 200 can be used as a web-based appli-
cation or downloaded onto a computing platform. Data can be
stored locally or on a secured server to enable physical thera-
pists, surgeons, or patients to review previous fitness sessions
and progress. The VPT software can be implemented on a
variety of platforms, to facilitate compliance with a particular
set of goals. For example, computers, tablets, smart phones
and other computing platforms are capable of communicating
with heart rate monitors and other types of sensors. Therefore,
by running the VPT software on a computing platform, be it
a fixed setting or one that accommodates portable computing,
a user can employ the VPT system to collect, analyze and
respond to biometric data.

[0027] This feature is especially important for patients
instructed to perform physical therapy between appointments
or after they are done seeing a physical therapist. A good
amount of time is needed for a physical therapists to demon-
strate each required exercise, and often the patient is charged
to repeat the exercise at home based solely on memory. For
offsite workouts, the VPT system plays the role of the physi-
cal therapist and replaces verbal and written instructions that
are forgotten or misunderstood. Again, by employing mul-
tiple patient monitors and real-time feedback, the therapists
can text/email the user corrections to form, or can use live text
or video chat. Alternatively, during a personal session, the
VPT system will do the demonstrating so time is not wasted
repeating demonstrations, and the physical therapist can
focus on the patient.

[0028] For patients with potentially long recovery sched-
ules, the appropriate exercises, number of repetitions and the
range and speed of each motion can be selected for rehabili-
tation of a soft-tissue injury or for post-surgery for continuing
offsite therapy. The VPT system will record the time, date,
and physiological input to confirm that a workout was com-
pleted and at what level of intensity. The results can be ana-
lyzed to determine compliance to provide information which
can be sent to the personal trainer or therapist to make needed
modifications to the patient’s program. The user is then noti-
fied either by text or email that changes have been made, or
that the user has not logged in for some time and a status
update is requested. In one example, the user can be notified
in near-real time that the proper form is not being maintained.
For example, the system can include an expert system (e.g., a
rule-based classifier, artificial neural network, statistical clas-
sifier, etc.) to recognize a number of common errors in form
for a given exercise from the motion capture data.

[0029] The automated nature of the VPT system provides a
number of benefits to users as well as supervisors. For
example, personal trainers typically demonstrate exercises
and then have the user repeat the exercise. However, repeti-
tion is often required to ensure the user performs the exercise
properly. This can be monotonous and time consuming for
both the user and the supervisor. By employing the VPT
system, a user can view the demonstrated exercise as needed.
Further, the VPT system is configured to allow the user to alter
the view, angle, and speed of the demonstrated exercise.
Moreover, as the VPT system collects, analyses and responds
to user input, the system can immediately provide instruction
to correct performance. Using the VPT system during a per-
sonal workout session, the work of demonstrating proper
technique is automatically done for each exercise which
allows the trainer to focus on the user or even have the ability
to work with more than one user at the same time.
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[0030] FIG. 3 illustrates one example screen shot, provid-
ing a view of the display output for a user. Display 300 is a
view as seen by a user during a particular workout session. In
the avatar visualization space 302, the avatar is presented as a
figure in a virtual environment. Control panel 304 provides a
graphical interface with which the user can customize the
visualization space 302. For instance, as shown, the user can
select a background from beach, city or mountain setting.
Further, the type of music can be adjusted. Additionally, the
intensity of the workout, as well as the program and selected
workout, can be adjusted.

[0031] Moreover, the avatar itself can be customized. The
avatar can be constructed using an avatar component that
allows an authorized party to manipulate variables to create
an avatar that reflects the needs and tastes of the user. For
example, the age, gender, language or accent, dress, or other
visual and/or audio characteristic of the avatar may be
selected to motivate and/or comfort the user. The avatar can
further be customized by choosing familiar characters, such
as a cartoon avatar to lead a child patient through an exercise
regime, or a popular athlete during a fitness program.

[0032] Goal display 306 provides the user’s proposed
goals, whereas limitation display 308 reminds a viewer of
possible hazards associated with the specific user or exercise
program. The monitor display 312 provides information
relating to the monitor or monitors being used during session.
Further, monitor display 312 can provide recommendations,
warnings, or additional information regarding used or avail-
able monitors. Performance compliance panel 310 displays
metrics collected as well as data analyzed by the VPT system.
In this example, the user’s heart rate is displayed, along with
the target (optimal) range. Further, the performance compli-
ance panel 310 is configured to provide results, such as calo-
ries burned, repetitions completed, workout time, as well as
the name of the current exercise and program.

[0033] By customizing and automatically responding to
changes in the user’s biometric data, the VPT system
improves safety to the user, as users with cardiovascular or
physical limitations (e.g., obese, stents) are able to monitor
their heart rates during strenuous activities and analyze
recorded data to avoid overworking or re-injuring a muscle
group during recovery. The VPT system’s verbal commands
and audible and visual cues are automatically linked to the
biometric monitoring tools (e.g., a heart rate monitor) via a
wireless connection. Inorder to keep the user’s heart rate in an
optimal range as determined by a supervisor, a health risk
assessment profile, or the user, the VPT provides instruction
to the user to modify their actions to ensure their collected
metrics are maintained in the optimal range. Thus, the VPT
system can demonstrate to the user whether to speed up or
slow down, or adjust technique as the specific exercise may
require. Furthermore, users with mobility issues (e.g., limited
range of motion due to surgery or injury) may have to restrict
their pace, scope and repetition of their actions during recov-
ery. In this respect, the VPT system employs user or supervi-
sory input, as well as recorded health data, to identify par-
ticular exercises as recommended or something to avoid.
[0034] The VPT system is also configured to respond to
user input automatically and in real time, thereby providing
indication of a potentially dangerous activity in advance of an
unsafe result. For instance, if the system recognizes certain
metrics as leading to bodily harm, the system can instruct the
avatar to stop the workout session and contact the supervisor
or other health professional. If necessary, the VPT system can
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additionally or alternatively be configured to contact emet-
gency services, thus saving precious time in the event of a
severe or potentiality life threatening injury.

[0035] Inanother embodiment ofthe VPT system, the visu-
alization space 302 can accommodate the virtual trainer ava-
tar as well as a second avatar or other visualization. For
example, if the user makes repeated actions that require dem-
onstration, the system can collect images of the user. Thus, a
side by side comparison of the user’s own actions and the
virtual personal trainer model technique can be displayed.
The rendering of the user’s technique can be by video, or
image analysis can be performed to present the user as
another avatar.

[0036] FIG. 4 illustrates another example screen shot, pro-
viding tools to customize the VPT system. The VPT/avatar
software application is designed to allow a supervisor (e.g.,
medical professional, physical therapist, fitness instructor) to
manipulate all of the critical variables to create a workout
program specifically designed to match a user’s needs, physi-
cal limitations, and goals. The displayed screen 400 provides
aworkout and exercise customization tool. Depending on the
particular application, a supervisor may maintain privileges
to alter the workout regime (e.g., a group physical therapy
session). As described with respect to FIG. 2, a supervisor has
authority to define a set of rules to govern one or more work-
out sessions. Thus, the supervisor provides content for and
rules to define the user experience, for example, through a
server hosting software for customizing the VPT session con-
tent.

[0037] Insome embodiments, a user may be authorized to
customize a workout (e.g., a personalized home fitness pro-
gram). Column 402 provides the capability to choose a type
of workout desired, as well as to create a schedule for the
workout program. Column 404 provides detailed choices to
further customize the type and scope of workouts in the
program. Column 406 allows for adjustment of the repetitions
for each exercise selected. At 408, the speed of the repetitions
can be set. Area 410 allows for an increase or decrease of the
time delay between each repetition. At 412, the viewer can
adjust the angle at which the avatar is displayed. For example,
depending on the demonstrated exercise, a side or front view
may provide a more helpful perspective of the avatar model.
Additionally, the avatars range of motion can be modified at
414. This tool can be helpful when a viewer is incapable of
full range of motion, thus a demonstration with a limited
range of motion will more accurately reflect the desired tech-
nique. Moreover, as described with respect to FIG. 3, the
avatar image and personality itself can be customized at 416.
[0038] TheVPT system may also provide interactive capa-
bilities to allow communication between supervisors and
users. The system may present a question as a text status
displayed on a screen, through audio (e.g., a recording by an
supervisor or other content provider or machine rendered
speech), or other available method. The user may then
respond by use of any of multiple devices including, but not
limited to, an input/output device, a microphone configured
to receive an audio response, and a camera configured for
gesture recognition.

[0039] A supervisor has privileged access to the program
engine that includes several features that aid the supervisor in
configuring an exercise sequence that guides the user experi-
ence. The supervisor gains access to the system, for example,
by logging onto a server hosting the software that provides the
overlay content. The supervisor may then create an account
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for a user, or select an existing account that the supervisor is
privileged to access. Alternatively, the system assigns each
user aunique account. This account can be used to tailor many
of the features available from the system. For example, the
account identifies the user for whom a supervisor can create
rules for governing the particular user’s session. The super-
visor can further tailor workout sessions and provide instruc-
tion or messages for the particular user. For example, if the
supervisor is a physical therapist, the supervisor may set a
training goal for the user. There may be multiple customiz-
able features available to the user to reach this goal.

[0040] FIG. 5 illustrates an example of a method of oper-
ating the VPT system as laid out in a sequence 500 in accor-
dance with an aspect of the invention. The VPT system
sequence 500 can be implemented in the VPT system 100 of
FIG. 1 and system 200 of FIG. 2. As such, reference is to be
made to the example of FIG. 1 and FIG. 2 in the following
discussion of the example of FIG. 5.

[0041] Thus, in the example of FIG. 3, a VPT system
sequence 500 is outlined. The sequence begins at 310 where
auserperforming an exercise is monitored to provide a metric
representing an activity of the user. At step 320, a parameter
representing a desired modification to the activity of the user
is determined according to the metric and patient data pro-
vided in step 310. At step 320, an avatar is displayed to the
user in accordance to the determined parameter, such that a
motion of the avatar models the desired modification to the
activity of the user.

[0042] It is to be understood, however, that the interactive
VPT sequence 500 is not limited to the example of FIG. 5, but
that any suitable sequence may be implemented in accor-
dance with varying rules and content as chosen by the super-
visor. Further, the sequence illustrated in FIG. 5 follows only
one series of method steps in a particular order, whereas the
sequence may be modified by the supervisor according to the
particular goal to be achieved.

[0043] FIG. 6 is a schematic block diagram illustrating an
exemplary system 600 of hardware components capable of
implementing examples of the present invention disclosed in
FIGS.1-4, such as the interactive overlay system illustrated in
FIG. 1. The system 600 can include various systems and
subsystems. The system 600 can be, for example, a personal
computer, a laptop computer, a tablet computer, a smart por-
table device, a workstation, a computer system, an appliance,
an application-specific integrated circuit (ASIC), a server, a
server blade center, a server farm, or a similar device.
[0044] The system 600 can include a system bus 602, a
processing unit 604, a system memory 606, memory devices
608 and 610, a communication interface 612 (e.g., a network
interface), a communication link 614, a display 616 (e.g., a
video screen), and an input device 618 (e.g., a keyboard
and/or a mouse). The system bus 602 can be in communica-
tion with the processing unit 604 and the system memory 606.
The additional memory devices 608 and 610, such as a hard
disk drive, server, stand alone database, or other non-volatile
memory, can also be in communication with the system bus
602. The system bus 602 interconnects the processing unit
604, the memory devices 606-610, the communication inter-
face 612, the display 616, and the input device 618. In some
examples, the system bus 602 also interconnects an additional
port (not shown), such as a universal serial bus (USB) port.
The processing unit 604 can be a computing device and can
include an application-specific integrated circuit (ASIC). The
processing unit 604 executes a set of instructions to imple-
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ment the operations of examples disclosed herein. The pro-
cessing unit 604 can include a processing core.

[0045] The additional memory devices 606, 608 and 610
can store data, programs, instructions, database queries in text
or compiled form, and any other information that can be
needed to operate a computer. The memories 606, 608 and
610 can be implemented as non-transitory computer-readable
media (integrated or removable) such as a memory card, disk
drive, compact disk (CD), or server accessible over a network.
In certain examples, the memories 606, 608 and 610 can store
text, images, video, and/or audio, along with appropriate
instructions to make the stored data available at an associated
display 616 in a human comprehensible form. Additionally,
the memory devices 608 and 610 can serve as databases or
data storage for the VPT system illustrated in FIG. 1. Addi-
tionally or alternatively, the system 600 can access an external
data source through the communication interface 612, which
can communicate with the system bus 602 and the commu-
nication link 614.

[0046] In operation, the system 600 can be used to imple-
ment a control system for an interactive overlay system that
governs the interaction between the supervisor and user.
Computer executable logic for implementing the interactive
overlay system resides on one or more of the system memory
606 and the memory devices 608, 610 in accordance with
certain examples. The processing unit 604 executes one or
more computer executable instructions originating from the
system memory 606 and the memory devices 608 and 610.
The term “computer readable medium” as used herein refers
to a medium that participates in providing instructions to the
processing unit 604 for execution, and can include multiple
physical memory components linked to the processor via
appropriate data connections.

[0047] Whathave been described above are examples of the
present invention. It is, of course, not possible to describe
every conceivable combination of components or methodolo-
gies for purposes of describing the present invention, but one
of ordinary skill in the art will recognize that many further
combinations and permutations of the present invention are
possible. Accordingly, the present invention is intended to
embrace all such alterations, modifications and variations that
fall within the spirit and scope of the appended claims.

What is claimed is:

1. A system comprising:

a patient monitoring device configured to provide at least
one metric representing a user;

a Processor;

a non-transitory computer readable medium storing
instructions executable by the processor, the instructions
comprising:

a parameter calculation component configured to deter-
mine if the at least one metric is outside of a pre-
defined range and provide a parameter representing a
desired behavior of the user if the metric is outside the
desired range; and

an avatar rendering component configured to provide an
avatar, such that the provided avatar represents the
desired behavior; and

a display configured to display the rendered avatar to the
user.

2. The system of claim 1, wherein the at least one metric is

a heart rate, and the parameter is a repetition rate of an
exercise performed by the user, such that the avatar performs
the exercise at the determined repetition rate.
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3. The system of claim 1, wherein the at least one metric is
an angle of extension of a joint.

4. The system of claim 1, wherein if the at least one metric
is determined to be outside the predefined range, an alert
component provides audio or visual cues representing a
desired repetition rate of the user movement.

5. The system of claim 1, wherein the parameter calcula-
tion component is further configured to determine if the at
least one metric is outside of a predefined warning range and
the instructions further comprise a warning component con-
figured to initiate a set of protocols to warn at least one of the
user, a supervisor, and an emergency medical personnel that
the at least one metric representing a user has fallen outside
the predefined warning range.

6. The system of claim 1, wherein the patient monitoring
device is a video capture device to capture image data repre-
senting a motion of the activity of the user, and wherein the
instructions further comprise an image analysis component to
recognize patterns in the image data.

7. The system of claim 6, wherein the image data is pro-
vided to the display to provide the image data simultaneously
with the rendered avatar.

8. The system of claim 7, wherein the image data is pro-
vided to the avatar rendering component, such that the avatar
rendering component provides an avatar of the user to the
display.

9. The system of claim 8. wherein if the parameter calcu-
lation component determines that the at least one metric is
outside of the predefined range, the rendered avatar is pre-
sented in comparison to the avatar of the user, wherein the
rendered avatar models the desired behavior and the avatar of
the user models the monitored behavior.

10. The system of claim 1, wherein the patient monitoring
device is at least one patient monitoring device of a plurality
of monitoring devices, and the avatar rendering component is
further configured to provide the avatar representing at least
two of the desired behaviors simultaneously.

11. A method comprising:

monitoring a user performing an exercise to provide a

metric representing an activity of the user;

determining a parameter, representing a desired modifica-

tion to the activity of the user, according the metric and
patient data; and

displaying anavatar to the user according to the determined

parameter, such that a motion of the avatar models the
desired modification to the activity of the user.

12. The method of claim 11 wherein the monitoring
includes capturing image data representing a motion of the
activity of the user.
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13. The method of claim 11 further comprising displaying
the captured motion of the activity of the user and the motion
of the avatar modeling desired behavior simultaneously.

14. The method of claim 11, wherein the metric is at least
one metric of a plurality of metrics, and the parameter is at
least one parameter of a plurality of parameters, and wherein
the method further comprises displaying the avatar to the user
according to at least two of the determined parameters, the
avatar representing at least two of the desired behaviors
simultaneously.

15. The method of claim 11, the method further comprising
providing audio or visual cues representing a desired repeti-
tion rate of the user movement if the metric is determined to
be outside a predefined range.

16. The method of claim 11, further comprising initiating a
set of protocols to warn at least one of the user, a supervisor,
and an emergency medical personnel that the at least one
metric representing a user has fallen outside the predefined
warning range if the determined parameter is outside of a
predefined warning range.

17. A non-transitory computer readable medium storing
instructions executable by an associated processor to perform
a method comprising:

receiving data representing an activity of a user from an

associated sensor;

determining a metric representing an activity of the user
from the received data;

determining if the metric is within a predefined range;
and

modifying a behavior of an avatar displayed to the user
at a display, such that the behavior of the avatar rep-
resents a modification of the activity of the user
expected to bring the metric closer to the predefined
range.

18. The medium of claim 17, wherein the metric is at least
one metric of a plurality of metrics, and the parameter is at
least one parameter of a plurality of parameters, and wherein
the medium further comprises displaying the avatar to the
user according to at least two of the determined parameters,
the avatar representing at least two of the desired behaviors
simultaneously.

19. The medium of claim 17, wherein a patient monitoring
device is a video capture device to capture image data repre-
senting a motion of the activity of the user, and wherein the
instructions further comprise an image analysis component to
recognize patterns in the image data.

20. The medium of claim 19, wherein the image analysis
component provides the image data to the display to provide
the image data simultaneously with the rendered avatar.
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