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600"

602"

Patient Profile

Treatment Plan:

The characteristics of the patient match characteristics of users
in Cohort A. The following treatment plans are recommended for
the patient based on his characteristics and desired results:

1. Patient X should use treatment apparatus for 30 minutes a
day for 4 days to achieve an increased range of motion of Y%.
Patient X has Type 2 Diabetes. Patient X should be prescribed
medication Z for pain management during the treatment plan

(medication Z is approved for people having Type 2 Diabetes).

2.
Excluded Treatment Plan:

Patient X should not use treatment apparatus for longer than 30
minutes a day due to a heart condition. Patient X has Type 2
Diabetes. Patient X should not be prescribed medication M for
pain management during the treatment plan (medication M

can cause complications for people having Type 2 Diabetes).
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GUI Object Self
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Video from Patient

FIG. 7
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600"

Patient Profile

Treatment Plan:

The characteristics of the patient have changed and now match
characteristics of users in Cohort B. The following treatmentplan
is recommended for the patient based on his characteristics and

desired results:

1. Patient X should use treatment apparatus for 10 minutes a
day for 3 days to achieve an increased range of motion of L%..

800"
180~J GUI Object Self
700-F Video

Video from Patient

FIG. 8
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900~

( At a processing device )

A 4 /902

Receiving treatment data pertaining to a user who uses a
treatment device to perform a treatment plan, the
treatment data comprising at least one of characteristics
of the user, measurement information pertaining to the
user while the user uses the treatment device, and the
treatment plan

v 904
Generating treatment information using the treatment data

\ 906
Writing to an associated memory, for access at a computing
device of a healthcare provider, the treatment information
v 908

Communicating with an interface, at the computing device of
the healthcare provider, configured to receive treatment
plan input

A /'910

Modifying the treatment plan in response to receiving
treatment plan input including at least one modification to
the treatment plan

\ 4 f912

Selectively controlling the treatment device using the
modified treatment plan

FIG. 9
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1000~

C At a processing device )
v ~1002

Receiving, during a telemedicine session, first treatment data
pertaining to a user who uses a treatment device to perform a
treatment plan, the first treatment data includes, at least,
measurement information pertaining to the user and corresponding
to sensor data from at least one of a sensor of the treatment
device and a wearable device

v 1004
Generating first treatment information using the first treatment data
v ~ 1006

Writing to an associated memory, for access at a computing
device of a healthcare provider, the first treatment information

v 1008

Communicating with an interface, at the computing device of
the healthcare provider, configured to receive treatment plan input

v ~1010

Receiving first treatment plan input responsive to the first
treatment information, the first treatment plan input
indicating at least one modification to the treatment plan

v 1012
Modifying the treatment plan using the first treatment plan input
v ~1014

Selectively controlling the treatment device using the modified
treatment plan

v ~1016
Receiving second treatment plan input responsive to second
treatment information generated based on second treatment data,

the second treatment plan input indicating at least one
modification to the treatment plan

v ~1018
Modifying the treatment plan using the second treatment plan input
v 1020

Selectively controlling the treatment device using the modified
treatment plan

FIG. 10




WO 2021/216881 PCT/US2021/028655

11/47

1100~

( At a processing device )

v 1102

Receiving treatment data pertaining to a user who uses a
treatment device to perform a treatment plan

A 4

v 1104
Generating treatment information using the treatment data
v ~1106

Writing to an associated memory, for access at least one of a
computing device of a healthcare provider and a machine
learning model, the treatment information

A ~1108

Receiving treatment plan input responsive to the treatment
information

Treatment plan

input indicating at least one modification to the

treatment plan
?

Yes | 112
Modifying the treatment plan using the treatment plan input
v 1114

Selectively controlling the treatment device using the
modified treatment plan

FIG. 11
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AW

2130

2600

2602

PATIENT PROFILE
Optimal Treatment Plan:

A. Patient X should use treatment apparatus for 30 minutes a
day for 4 days to achieve an increased range of motion of Y%.
Patient X has Type 2 Diabetes. Patient X should be prescribed
medication Z for pain management during the treatment plan
(medication Z is approved for people having Type 2 Diabetes).

B.
Excluded Treatment Plan:

Patient X should not use treatment apparatus for longer than 30
minutes a day due to a heart condition. Patient X has Type 2
Diabetes. Patient X should not be prescribed medication M for pain
management during the treatment plan (medication M is can cause
complications for people having Type 2 Diabetes).

PCT/US2021/028655

2180 "

SELF
VIDEO

N\
2182

VIDEO FROM PATIENT

FIG. 18
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EFFECT OF USING TREATMENT PLAN FOR HIP
OSTEOARTHRITIS PAIN

2700 | Results

Six trials met the inclusion criteria (2,000 subjects), 7 of which
combined hip and knee osteoarthritis (OA). In comparing exercise
treatment versus control, we found a beneficial c%f exercise with an
effect size of —0.4, but with high heterogeneity (I= 75%) among trials.
The treatment plan XYZ in the study included similar treatment
protocols specifying using a range of motion (ROM) treatment
apparatus by people having similar characteristics (diabetic, hip
osteoarthritis).

Conclusion

Therapeutic exercise using tlmedatment plan with the treatmeapparatus
is an efficacious treatment for hip OA.

A 4

SERVER 2030

A

MEDICAL DESCRIPTION LANGUAGE
<results>
2702 A <trials>6</trials>
<subjects>2000</subjects>
<treatment plan>XYZ</treatment plan>
<treatment apparatus>ROMc</treatment apparatus>
<subject characteristics>diabetic, hip osteoarthritis</subject
characteristics>
<conclusion>efficacious</conclusion>
<[results>

FIG. 19
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2800
< AT A PROCESSING DEVICE ) -

A 4

RECEIVE, FROM A DATA SOURCE, CLINICAL INFORMATION PERTAINING

TO RESULTS OF PERFORMING PARTICULAR TREATMENT PLANS USING

THE TREATMENT APPARATUS FO R PEOPLE HAVING CERTAIN L 2802

CHARACTERISTICS, WHEREIN THE CLINICAL INFORMATION HAS AFIRST
DATA FORMAT

TRANSLATE A PORTION OF THE CLINICAL INFORMATION FROM THE
FIRST DATA FORMAT TO A MEDICAL DESCRIPTION LANGUAGE USED BY | ~ 2804
THE ARTIFICIAL INTELLIGENCE ENGINE

Y

DETERMINE, BASED ON THE PORTION OF THE CLINICAL INFORMATION
DESCRIBED BY THE MEDICAL DESCRIPTION LANGUAGE AND A SET OF P 2806
CHARACTERISTICS PERTAINING TO THE PATIENT, THE OPTIMAL
TREATMENT PLAN FOR THE PAT I[ENT TO FOLLOW USING THE
TREATMENT APPARATUS TO ACHIEVE A DESIRED RESULT

!

PROVIDE THE OPTIMAL TREATMENT PLAN TO BE PRESENTED ON A |~ 2808
COMPUTING DEVICE OF AMEDICAL PROFESSIONAL

FIG. 20
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< AT APROCESSING DEVICE >

A 4

v 2900

TRANSLATE THE PORTION OF THE CLINICAL INFORMATION FROM THE
FIRST DATA FORMAT TO A MEDICAL DESCRIPTION LANGUAGE USED BY
THE ARTIFICIAL INTELLIGENCE ENGINE 804

PARSE THE CLINICAL INFORMATION N 2902

v
IDENTIFY, BASED ON KEYWORDS REPRESENTING TARGET
INFORMATION IN THE CLINICAL INFORMATION, THE PORTION OF THE A 2904
CLINICAL INFORMATION HAVING VALUES RELATED TO THE TARGET
INFORMATION

v
GENERATE A CANONICAL FORMAT DEFINED BY THE MEDICAL
DESCRIPTION LANGUAGE, WHEREIN THE CANONICAL FORMAT " 2906
INCLUDES TAGS IDENTIFYING THE VALUES OF THE TARGET
INFORMATION

FIG. 21
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3600

36021

Patient Profile
Treatment Plan:

The characteristics of the patient match characteristics of users
in Cohort A. The following treatment plans are recommended for
the patient based on his characteristics and desired results:

1. Patient X should use treatment apparatus for 30 minutes a
day for 4 days to achieve an increased range of motion of Y%.
Patient X has Type 2 Diabetes. Patient X should be prescribed
medication Z for pain management during the treatment plan

(medication Z is approved for people having Type 2 Diabetes).

2.
Excluded Treatment Plan:

Patient X should not use treatment apparatus for longer than 30
minutes a day due to a heart condition. Patient X has Type 2
Diabetes. Patient X should not be prescribed medication M for
pain management during the treatment plan (medication M is
can cause complications for people having Type 2 Diabetes).

3180~

GUI Object Self
> Video

3700

3182

Video from Patient

FIG. 29
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3600

Patient Profile

Treatment Plan:

The characteristics of the patient have changed and now match
characteristics of users in Cohort B. The following treatment plan
is recommended for the patient based on his characteristics and

desired results:

1. Patient X should use treatment apparatus for 10 minutes a
day for 3 days to achieve an increased range of motion of L%..

3602
3180\ GUI Object Self
3700~ Video

Video from Patient

3182

FIG. 30
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3900~

( At a processing device )

! 3902

Receiving treatment data pertaining to a user who uses a
treatment device to perform a treatment plan. The treatment data
comprising at least one of characteristics of the user, baseline
measurement information pertaining to the user, measurement
information pertaining to the user while the user performs the
treatment plan, characteristics of the treatment device, and at
least one aspect of the treatment plan

v 3904

\Writing to an associated memory, for access by artificial intelligence]
engine, the treatment data. The artificial intelligence engine is

configured to use at least one machine learning model that uses

at least one aspect of the treatment data to generate a prediction

v 3906
Receiving, from the artificial intelligence engine, the at least one
prediction
v 3908
Identifying a threshold corresponding to the at least one
prediction
v 3910

In response to a determination that the at least one prediction is
within a range of the threshold, communicating with an interface,
at a computing device of a healthcare provider, the at least one
prediction and the treatment data

In response to a determination that the at least one prediction is
outside of the range of the threshold, updating the treatment data
pertaining to the user to indicate the at least one prediction

FIG. 31
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31000~

C At a processing device )

v 31002

Receiving during a telemedicine session, treatment data pertaining
to a user who uses a treatment device to perform a treatment plan.

v 31004

Writing to an associated memory, for access by an artificial
intelligence engine, the treatment data. The artificial intelligence
engine is configured to use at least one machine learning model
that uses at least one aspect of the treatment data to generate a

prediction
v 31006
Receiving, from the artificial intelligence engine, the at least one
prediction
v 31008
|dentifying a threshold corresponding to the at least one prediction
v 31010

In response to a determination that the at least one prediction is
within a range of the threshold, communicating with an interface,
at a computing device of a healthcare provider, the at least one
prediction and the treatment data

v 31012
Receiving, from the computing device of the healthcare provider,
treatment plan input indicating at least one modification to at least
one aspect of the treatment plan
v 31014
Modifying, using the treatment plan input, the at least one aspect
of the treatment plan
v 31018

Selectively controlling, using the modified at least one aspect of
the treatment, the treatment device

FIG. 32



PCT/US2021/028655

WO 2021/216881
33/47
31100~
C At a processing device )
v 31102

Receiving treatment data pertaining to a user who uses a
treatment device to perform a treatment plan.
31104

v

Writing to an associated memory, for access by an artificial
intellingece engine, the treatment data. The artificial
intelligence engine is configured to use at least one machine
learning model that uses at least one aspect of the treatment
data to generate a prediction

31106

v
Receiving, from the artificial intelligence engine, the at least
one prediction

v 31108

Generating treatment information using at least one of the
treatment data and the at least one prediction

v ~31110

Writing to an associated memory, for access by at least one

of a computing device of a healthcare provider and a
machine learning model, the treatment information

v 31112
Receiving treatment plan input responsive to the treatment
information

31114

Treatment plan input

indicating at least one modification to at

least one aspect of the treatment plan
?

31116

Modifying, using the treatment plan input, the at least one

aspect of the treatment plan
! 31118

Selectively controlling, using the modified at least one
aspect of the treatment plan, the treatment device

|
FIG. 33




WO 2021/216881 PCT/US2021/028655

34/47

31200~

( At a processing device )

Y 31202
Receive a selection of an optimal treatment plan from the optimal
treatment plans
| 31204

Control, based on the optimal treatment plan, a treatment
apparatus while the patient uses the treatment apparatus

FIG. 34
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4094, 4120~

PCT/US2021/028655

4130~
4800~

4802~

4804~

"~ PATIENT PROFILE

»Treatment plan:

provide a range of motion of 45 degrees.

>NOTIFICATION

during the exercise.

\’Initiate telemedicine session?

John Doe is cycling on the treatment apparatus for 5 miles.
The pedals of the treatment apparatus are configured to

John Doe indicated he is experiencing a high level of pain

4806~

YES

4180~

GUI Object
>

4808

Video from Patient

Self | ~4182
Video

FIG. 43



PCT/US2021/028655

WO 2021/216881

44/47

vv Old

09pIA
EEN)

|euoIssa0.d
|e2IPa\ WoJj pas4

198(00 IN9

X~ 50 ‘050



WO 2021/216881 PCT/US2021/028655

45/47

41000~

( At a processing device )

, 41002

Provide, to a computing device of the patient, a virtual avatar to
be presented on the computing device of the patient, where the
virtual avatar is configured to use a virtual representation of the
treatment apparatus to guide the patient through an exercise
session, and the virtual avatar is associated with a medical
professional

, 41004

Receive, from the computing device of the patient, a message
pertaining to a trigger event

\ 4 /41006

Determine whether a severity of the trigger event exceeds a
threshold severity level

v 41008

Responsive to determining that the severity of the trigger event
exceeds the threshold severity level, replace, on the computing
device of the patient, the presentation of the virtual avatar with a
presentation of a multimedia feed from a computing device of the
medical professional

v 41010

Responsive to determining that the severity of the trigger event
does not exceed the threshold severity level, provide control of
the virtual avatar to the computing device of the medical
professional, such that the medical professional distally controls
the virtual avatar to interact with the patient, or continue to provide
control of the virtual avatar to the computing device of the medical
professional, such that the medical professional distally controls
the virtual avatar to interact with the patient

FIG. 45
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( At a processing device )

A 4

41002

41100~ Provide the virtual avatar 41

102

Retrieving data associated with the exercise session,

wherein the data includes instructions implementing a

virtual model that animates one or more movements
associated with the exercise session

, 41

104

Retrieve data associated with the virtual avatar

v 41

106

Map the data associated with the virtual avatar onto
the virtual model that animates the one or more
movements associated with the exercise session

FIG. 46
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