wo 2016/007493 A1 |V 0V 0 OO A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

14 January 2016 (14.01.2016)

WIPOIPCT

(10) International Publication Number

WO 2016/007493 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

International Patent Classification:
A61H 3/00 (2006.01)

International Application Number:
PCT/US2015/039352

International Filing Date:
7 July 2015 (07.07.2015)

Filing Language: English
Publication Language: English
Priority Data:

62/021,906 8 July 2014 (08.07.2014)

Applicant: EKSO BIONICS, INC. [US/US]; 1414 Har-
bour Way South, Suite 1201, Richmond, CA 94804 (US).

Inventors: ROBERTSON, Brice; 411 Wayne Apt. 7,
Oakland, CA 94606 (US). SWEENEY, Matthew, D.;
2231 Garden Highway, Sacramento, CA 95833 (US).

Agent: DIEDERIKS, Everett, G.; Diederiks & Whitelaw,
PLC, 13885 Hedgewood Drive, Suite 317, Woodbrige, VA
22193 (US).

Us &4

(81) Designated States (uniess otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
Bz, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: SYSTEMS AND METHODS FOR TRANSFERRING EXOSKELETON TRAJECTORY SEQUENCES

Exoskeleton trajectory sequence
is generated by creator

|

Exoskeleton trajectory sequence package
is uploaded to central server via the infernet

VZOG
I/-208

210
f

Creator ownership, package descriptive
information, and license / payment terms
are attached to package

I Package and attached data 212

are stored in centrat server

]

Validation of package by
distributor, including a safety check

I

‘ Package indexed and listed

online by distributor 222

l — 218 | Distributor receives funds
Customer selects package on distributor related to payment
websile and satisfies payment terms terms atlached to
l package

l Customer downloads package

220 l
r/ Creator receives a

portion of the funds from
payment to distributor

224

FIG. 2B

(57) Abstract: An exoskeleton trajectory sequence (228) is
received with at least one server (232), and the sequence
(236) is transferred to a first device (244) where the se-
quence (246) is validated. The validation includes a safety
check in which a determination is made as to whether the se-
quence (246) is safe for use with an exoskeleton (100). The
validated sequence (246), or a confirmation that the se-
quence (236) is valid, is received from the first device (244),
and the validated sequence (248) is offered for sale, license
or lease. In one embodiment, a request for the sequence
(326) to be transferred is received from a first exoskeleton
user (300). The sequence (334) is validated and transterred
to a second exoskeleton user (302). In another embodiment,
a request for the sequence (424) to be edited is received
from an exoskeleton user (400). The sequence (438) is ed-
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SYSTEMS AND METHODS FOR TRANSFERRING EXOSKELETON TRAJECTORY
SEQUENCES

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application Serial
No. 62/021,906, which was filed on July 8, 2014 and titled “Methods and Devices for the
Communication and Validation of Instructions for Controlling the Motion of a Powered Orthotic

Device”. The entire content of this application is incorporated by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to a device and method that aids in the rehabilitation
and restoration of muscular function in patients with impaired muscular function or control.
More particularly, the present invention relates to a device and method suitable for therapeutic
use with patients that have impaired neuromuscular/muscular function of the appendages, the
device employing a motorized system of braces and related control systems that potentiate

improved function of the appendages for activities including, but not limited to, walking.

BACKGROUND OF THE INVENTION

[0003] Millions of individuals suffer from either partial or total loss of walking ability,
resulting in greatly impaired mobility for the affected individual. This disabled state can result
from traumatic injury, stroke, or other medical conditions that cause disorders that affect
muscular control. Regardless of origin, the onset and continuance of walking impairment can
result in additional negative physical and/or psychological outcomes for the stricken individual.
In order to improve the health and quality of life of patients with walking impairment, the
development of devices and methods that can improve or restore walking function is of
significant utility to the medical and therapeutic communities. Beyond walking impairment,
there are a range of medical conditions that interfere with muscular control of the appendages,

resulting in loss of function and other adverse conditions for the affected individual. The
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development of devices and methods to improve or restore these additional functions is also of
great interest to the medical and therapeutic communities.

[0004] Human exoskeleton devices are being developed in the medical field to restore
and rehabilitate proper muscle function for people with disorders that affect muscle control.
These exoskeleton devices include a system of motorized braces that can apply forces to a
wearer’s appendages. In a rehabilitation setting, exoskeletons are controlled by a physical
therapist who uses one of a plurality of possible input means to command an exoskeleton control
system. In turn, the exoskeleton control system actuates the position of the motorized braces,
resulting in the application of force to, and typically movement of, the body of the exoskeleton
wearer. Exoskeleton control systems prescribe and control trajectories in the joints of the
exoskeleton. These trajectories can be prescribed as position-based, force-based, or a
combination of both methodologies, such as that seen in an impedance controller. Position-
based control systems can modify exoskeleton trajectories directly through modification of the
prescribed positions. Force-based control systems can modify exoskeleton trajectories through
modification of the prescribed force profiles. Complicated exoskeleton movements, such as
walking, are commanded by an exoskeleton control system through the use of a series of
exoskeleton trajectories, with increasingly complicated exoskeleton movements requiring
increasingly complicated series of exoskeleton trajectories. These series of trajectories may be
cyclic, such as the exoskeleton taking a series of steps with each leg, or they may be discrete,
such as an exoskeleton rising from a seated position into a standing position.

[0005] During a rehabilitation session and/or over the course of rehabilitation, it is
highly beneficial for the physical therapist to have the ability to modify the prescribed positions
and/or the prescribed force profiles depending on the particular physiology or rehabilitation stage
of the patient. It is highly complex and difficult to construct an exoskeleton control interface that
enables the full range of modification desired by a physical therapist during rehabilitation. In
addition, it is important that the control interface not only allow the full range of modifications
that may be desired by the physical therapist but also that the interface with the physical therapist
be intuitive to the physical therapist, who may not be highly technically oriented. Even given an
optimal control interface, certain physical therapists will be more skilled at creating exoskeleton
trajectory sequences than others, and it is self-evident that an exoskeleton trajectory sequence

produced by one physical therapist might be of use to a different physical therapist, even if only
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as a starting point for producing a modified trajectory sequence for a specific patient at a
particular point in rehabilitation.

[0006] As exoskeleton design, control systems, and trajectory sequences improve,
medical exoskeleton use will progress from use in rehabilitation settings to use by disabled
individuals outside of rehabilitation. While the trajectory sequences used in rehabilitation are
quite suitable for use in exoskeletons designed to increase the user’s mobility (e.g., wheelchair
replacement with an ambulatory exoskeleton), it should be recognized that if an exoskeleton can
be made to allow a wearer to walk, then an exoskeleton can be made to allow a wearer to engage
in more complicated activities such as dance or sports. However, the exoskeleton trajectories
required for the highly complicated motions involved in such activities will be non-trivial to
create and sequence, requiring the construction of these exoskeleton trajectory sequences by
skilled physical therapists or other exoskeleton trajectory creators, likely with a substantial
expenditure of time and labor. Once these complicated exoskeleton trajectory sequences have
been created, it would be beneficial to other exoskeleton wearers or physical therapists to have
access to the trajectory sequences. Similarly, advanced trajectory sequences may also soon be of
use to able-bodied individuals for training and/or augmentation functions.

[0007] Methods have previously been developed that allow current exoskeletons to
transmit exoskeleton trajectory information to a central server, such as EKSO PULSE™,
However, a reverse system, in which trajectory information is transmitted from a central server
to an exoskeleton control system, carries significant risks: an exoskeleton joint might be
commanded to move outside of a safe range of motion; an exoskeleton might apply too much
acceleration to an exoskeleton wearer; or unsafe trajectories may unbalance an exoskeleton,
resulting in injury to the exoskeleton wearer. Moreover, it must further be considered that what
is safe for one specific exoskeleton wearer may not be safe for another, depending on the
wearer’s mass and proportions, extent of disability/rehabilitative state, and skill level at
exoskeleton operation — with these considerations in some cases requiring modification of
trajectories for different users. Furthermore, the United States Food and Drug Administration
(FDA) requires that medical devices be proven to be safe, and, as such, the safety of exoskeleton
trajectory packages should be clearly and consistently demonstrated.

[0008] Accordingly, there exists an unmet need to develop a method and device that

allows for exoskeleton trajectory sequence creators to be able to distribute, with satisfaction of
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certain terms including payment, exoskeleton trajectory sequences to other exoskeleton users.
There also exists an unmet met need to provide a method and device that demonstrates, to the
satisfaction of applicable regulatory authorities, that the exoskeleton trajectory sequences
considered for distribution are safe. As such, the distribution system preferably also includes a
validation component, including but not limited to a safety check of the exoskeleton trajectory

sequence, prior to the transfer of a trajectory sequence to a new exoskeleton/exoskeleton user.

SUMMARY OF THE INVENTION

[0009] It is an object of the present invention to provide a device and method that allows
a physical therapist or other exoskeleton trajectory creator to create exoskeleton trajectory
sequences and upload those trajectory sequence packages to a central server (or cloud). This
allows for the later distribution (e.g., by downloading) of the uploaded trajectory sequence
packages to an exoskeleton trajectory user upon the satisfaction of one or more terms required by
the exoskeleton creator and trajectory distributor, including but not limited to payment.

[0010] It is an additional object of the present invention to provide a device and method
that allows for the validation of the uploaded trajectory sequence packages prior to distribution
of these trajectory packages in order to confirm the safety or other attributes of these uploaded
exoskeleton trajectory sequence packages. It is an object of this invention that this validation
system is sufficient to satisfy governmental regulatory (e.g., FDA) requirements relating to the
safety of trajectory sequence packages for use with exoskeletons.

[0011] [t is an additional object of the present invention to provide a device and method
that allows an exoskeleton trajectory sequence owner to sell, lease, license ownership of an
exoskeleton trajectory sequence and transfer that exoskeleton trajectory sequence to secondary
exoskeleton trajectory users once the exoskeleton trajectory package has been validated by the
exoskeleton trajectory package distributor in order to confirm the safety or other attributes of
these uploaded exoskeleton trajectory sequence packages for use by the secondary exoskeleton
wearer.

[0012] It is an additional object of the present invention to provide a device and method
that allows a physical therapist or other exoskeleton trajectory sequence editor/tuner to modify or

tune an exoskeleton trajectory sequence owned by a separate exoskeleton user as a service upon
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validation of the modified exoskeleton trajectory sequence by the exoskeleton trajectory package
distributor in regards to a specific exoskeleton wearer and upon satisfaction of one or more terms
required by the exoskeleton trajectory sequence editor/tuner.

[0013] Concepts were developed for means By which a physical therapist, or other person
skilled in the art of exoskeleton trajectory design, can upload exoskeleton trajectory sequence
packages to a central exoskeleton trajectory distribution server, with ownership information,
licensing terms, and descriptive information attached to these trajectory packages. The central
trajectory distribution server operator then performs analyses on the uploaded trajectory
packages for validation of safety or other features of the trajectory packages, at which point the
trajectory packages and descriptive information are indexed and made available for download by
other exoskeleton users or other parties who might be interested in acquiring a specific
exoskeleton trajectory package. Upon selection of an indexed trajectory package for download,
the party interested in acquiring the trajectory package then satisfies certain transfer payment
terms, resulting in a license, lease, or purchase of the trajectory package, with some portion of
this payment going to the exoskeleton trajectory sequence creator and another portion of this
payment going to the entity operating the central exoskeleton trajectory distribution server and
validation service.

[0014] Concepts were further developed to allow a primary party, who has some
ownership right, such as by way of license, purchase, or lease, to an exoskeleton trajectory
sequence package, to transfer that ownership right to a secondary party upon the validation of the
trajectory package by the central exoskeleton trajectory distribution server operator and the
fulfillment of payment terms by the secondary party. A portion of this payment goes to the
primary party and another portion of this payment goes to the entity operating the central
exoskeleton trajectory distribution server and validation service.

[0015] Concepts were additionally developed for allowing the owner of an exoskeleton
trajectory package to hire a physical therapist, or other person skilled in the art of exoskeleton
trajectory design, to modify or tune exoskeleton trajectories, with the modified trajectories then
being validated by the central exoskeleton trajectory distribution server operator and with some
portion of the payment for these services going to the physical therapist and another portion of
the payment going to the entity operating the central exoskeleton trajectory distribution server

and validation service.
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[0016] In particular, the present invention is directed to systems and methods for
transferring exoskeleton trajectory sequences. In one embodiment, a sequence is received with
at least one server, and the sequence is transferred to a first device where the sequence is
validated. The validation includes a safety check in which a determination is made as to whether
the sequence is safe for use with an exoskeleton. The validated sequence, or a confirmation that
the sequence is valid, is received from the first device with the at least one server. The validated
sequence is offered for sale, license or lease, and, if the sequence is sold, licensed or leased, the
sequence is transferred to a second device. Also, a payment is received if the sequence is sold,
licensed or leased. At least a portion of the payment is transferred to a creator of the sequence.
In one embodiment, the sequence is created using an exoskeleton.

[0017] Preferably, the first device includes an exoskeleton, and the safety check includes
performing a physical test of the sequence using the exoskeleton. Performing the physical test
includes causing the exoskeleton to move and receiving data from a sensor of the exoskeleton.
The physical test is performed while the exoskeleton is worn by a person or an anthropomorphic
device.

[0018] In another embodiment, a request for a sequence to be transferred is received from
a first exoskeleton user with the at least one server. The sequence is transferred to a first device
where the sequence is validated. The validated sequence, or a confirmation that the sequence is
valid, is received from the first device with the at least one server. The validated sequence is
transferred to a second exoskeleton user, and the first exoskeleton user is prevented from using
or accessing the sequence. Also, a payment is received from the second exoskeleton user, and at
least a portion of the payment is transferred to the first exoskeleton user.

[0019] Preferably, the validation includes determining whether the sequence is safe for
use by the second exoskeleton user. Determining whether the sequence is safe for use by the
second exoskeleton user includes taking into account physical attributes of the second
exoskeleton user. In one embodiment, the first device includes an exoskeleton, and determining
whether the sequence is safe for use by the second exoskeleton user includes performing a
physical test of the sequence using the exoskeleton. In other embodiments, transferring the
validated sequence to the second exoskeleton user includes transferring the validated sequence to

an exoskeleton of the second user, and preventing the first exoskeleton user from using or
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accessing the sequence includes preventing an exoskeleton of the first exoskeleton user from
performing the sequence.

[0020] In still another embodiment, a request for a sequence to be edited is received from
an exoskeleton user with the at least one server. The sequence is transferred to a first device
where the sequence is edited. The edited sequence is transferred to a second device where the
sequence is validated. The validated sequence, or a confirmation that the sequence is valid, is
received from the second device with the at least one server. The validated sequence is
transferred to the exoskeleton user. Also, a payment is received from the exoskeleton user, and
at least a portion of the payment is transferred to the editor.

[0021] Preferably, the validated includes determining whether the sequence is safe for
use by the exoskeleton user. Determining whether the sequence is safe for use by the
exoskeleton user includes taking into account physical attributes of the exoskeleton user. In
one embodiment, the second device includes an exoskeleton, and determining whether the
sequence is safe for use by the exoskeleton user includes performing a physical test of the
sequence using the exoskeleton. In other embodiments, the first device includes an exoskeleton,
and transferring the sequence to the first device includes transferring the sequence to the
exoskeleton. Transferring the validated sequence to the second exoskeleton user includes
transferring the validated sequence to an exoskeleton of the second exoskeleton user.

[0022] Additional objects, features and advantages of the invention will become more
readily apparent from the following detailed description of preferred embodiments thereof when
taken in conjunction with the drawings wherein like reference numerals refer to common parts in

the several views.

BRIEF DESCRIPTION OF THE FIGURES

[0023] Figure 1 is a side view of an individual coupled to an ambulatory exoskeleton,
with a control system of the exoskeleton in communication with a central server in accordance
with the present invention;

[0024] Figure 2A is a block diagram showing the parties that are communicating in a first

embodiment of the present invention;
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[0025] Figure 2B is a flowchart in accordance the first embodiment in which an
exoskeleton trajectory sequence is licensed and distributed from an exoskeleton trajectory
sequence creator to an exoskeleton trajectory sequence user via an intermediary, with this
intermediary performing validation of the exoskeleton trajectory sequence for parameters
including safety;

[0026] Figure 2C is a block diagram showing the devices and digital content in
communication in the first embodiment;

[0027] Figure 2D shows a first example of an exoskeleton trajectory sequence safety
validation device in accordance with the first embodiment;

[0028] Figure 2E shows a second example of an exoskeleton trajectory sequence safety
validation device in accordance with the first embodiment;

[0029] Figure 3A is a block diagram showing the parties that are communicating in a
second embodiment of the present invention;

[0030] Figure 3B is a flowchart in accordance with the second embodiment in which a
licensed exoskeleton trajectory sequence is sold and transferred from one exoskeleton user to a
second exoskeleton user via an intermediary, with this intermediary performing validation of the
exoskeleton trajectory sequence for parameters including safety;

[0031] Figure 3C is a block diagram showing the devices and digital content in
communication in the second embodiment;

[0032] Figure 4A is a block diagram showing the parties that are communicating in a
third embodiment of the present invention;

[0033] Figure 4B is a flowchart in accordance with the third embodiment in which an
owner of an exoskeleton trajectory sequence can hire a second party to modify a copy of said
exoskeleton trajectory sequence using a system similar to the first embodiment, with distributor
validation of the exoskeleton trajectory sequence for parameters including safety prior to transfer
of the modified trajectory sequence; and

[0034] Figure 4C is a block diagram showing the devices and digital content in

communication in the third embodiment.
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DETAILED DESCRIPTION OF THE INVENTION

[0035] Detailed embodiments of the present invention are disclosed herein. However, it
is to be understood that the disclosed embodiments are merely exemplary of the invention that
may be embodied in various and alternative forms. The figures are not necessarily to scale, and
some features may be exaggerated or minimized to show details of particular components.
Therefore, specific structural and functional details disclosed herein are not to be interpreted as
limiting, but merely as a representative basis for teaching one skilled in the art to employ the
present invention.

[0036] With reference to Figure 1, an exoskeleton 100 has a torso portion 105 and leg
supports (one of which is labeled 110). Exoskeleton 100 is used in combination with a pair of
crutches, a left crutch 115 of which includes a lower, ground engaging tip 120 and a handle 125.
In connection with this embodiment, through the use of exoskeleton 100, a patient (or, more
generally, a wearer or user) 130 is able to walk. In a manner known in the art, torso portion 1035
is configured to be coupled to a torso 135 of patient 130, while the leg supports are configured to
be coupled to the lower limbs (one of which is labeled 140) of patient 130. Additionally,
actuators, interposed between portions of the leg supports 110, as well as between the leg
supports 110 and torso portion 105, are provided for shifting of the leg supports 110 relative to
torso portion 105 to enable movement of the lower limbs 140 of patient 130. In some
embodiments, torso portion 105 can be quite small and comprise a pelvic link (not shown),
which wraps around the pelvis of patient 130. In the example shown in Figure 1, the actuators
are specifically shown as a hip actuator 145, which is used to move a hip joint 150 in flexion and
extension, and as knee actuator 155, which is used to move a knee joint 160 in flexion and
extension. The actuators 145 and 155 are controlled by a controller (or CPU) 165 in a plurality
of ways known to one skilled in the art of exoskeleton control, with controller 165 being a
constituent of an exoskeleton control system. Although not shown in Figure 1, various sensors
are in communication with controller 165 so that controller 165 can monitor the orientation of
exoskeleton 100. Such sensors can include, without restriction, encoders, potentiometers,
accelerometer and gyroscopes, for example. In addition, controller 165 is in either continuous or

intermittent communication with, and reports all collected data to, a central server 170. As
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certain particular structure of an exoskeleton for use in connection with the present invention can
take various forms and is known in the art, it will not be detailed further herein.

[0037] With reference to Figure 2A, an exoskeleton trajectory sequence distributor 200 is
shown in communication with an exoskeleton trajectory sequence creator 202 and exoskeleton
trajectory sequence user 204 in accordance with a first embodiment of the present invention. A
flow diagram in accordance with the first embodiment is illustrated in Figure 2B. With
continued reference to Figure 2B, at step 206, an exoskeleton trajectory sequence is generated by
creator 202. At step 208, an exoskeleton trajectory sequence package (containing the
exoskeleton trajectory sequence) is uploaded to central server 170 via the internet or by another
communication means known to those skilled in the art. At step 210, creator ownership, package
descriptive information, and license/payment terms are attached to the package. At step 212, the
package and attached data are stored in central server 170. At step 214, the package is validated
by distributor 200, the validation including a safety check. Upon a successful validation in step
214, the package is indexed and listed online by distributor 200 or presented in another digital or
physical format in step 216. At step 218, a customer (i.e., user 204) selects a package on a
website of distributor 200 (or another listing means such as a dedicated app) and satisfies the
payment terms attached to the package. Upon satisfaction of the payment terms in step 218, the
customer downloads the package in step 220. At step 222, distributor 200 receives funds in
accordance with the payment terms attached to the package. At step 224, distributor 200 then
transfers an agreed upon portion of the funds received in step 222 to creator 202. In some
embodiments, storage in step 212 occurs in the cloud rather than on central server 170. In some
embodiments, the safety check/validation performed in step 214 occurs solely in silico (i.e., it is
performed on computer or via computer simulation). In other embodiments, the safety
check/validation performed on the package in step 214 includes one or more physical tests.
These physical tests can involve, but are not limited to, testing upon an exoskeleton being worn
by an anthropomorphic test device, such as a crash test dummy, which can fitted with
accelerometers, pressure sensors, and/or other sensors as discussed in further detail in connection
with Figure 2D.

[0038] With reference to Figure 2C, a block diagram shows the devices and digital
content in communication in accordance with the first embodiment. A device 226 of creator 202

contains a stored digital content item: an exoskeleton trajectory sequence package 228. Device

10
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226 is in communication with a network 230, which is also in communication with a central
distribution server 232. Server 232 knows the identity of device 226 based on user access data
234. Device 226 uploads package 228 via network 230 to server 232, which saves a copy of the
content of package 228 as an exoskeleton trajectory sequence package 236 to which package
ownership data 238 is attached based on user access data 234 and device 226. Device 226 also
uploads package license terms data 240 and a package description data 242 to server 232 via
network 230. Upon completion of the saving of package 236 and associated package ownership
data 238, package license terms data 240, and package description data 242, server 232 transfers
package 236 via network 230 to a device 244 of distributor 200 where a copy of the content of
package 236 is saved as an exoskeleton trajectory sequence package 246. Device 244 is used to
validate package 246 as described above in connection with step 214. Upon successful
validation of package 246, device 244 uploads package 246 via network 230 to server 232 where
a copy is saved as an exoskeleton trajectory sequence package 248. User access data 234 is then
modified to show package 248 as available for license, and associated package ownership data
238, package license terms data 240, and package description data 242 are now indicated as
being available to exoskeleton trajectory sequence users (e.g., user 204) based on user access
data 234. At this point, a device 250 of user 204, which is in communication with server 232 via
network 230, is able view package 248 and its associated package ownership data 238, package
license terms data 240, and package description data 242. Upon satisfaction of package license
terms data 240 as described above in connection with step 218, server 232 updates user access
data 234 and package ownership data 238 to allow download of package 248 via network 230 to
device 250 of user 240 where a copy of the content contained in package 248 is stored as an
exoskeleton trajectory sequence package 252.

[0039] With reference to Figure 2D, device 244 of distributor 200 is shown being used to
validate package 246 uploaded by creator 202 in accordance with the first embodiment.
Specifically, device 244 comprises an exoskeleton 254 and a computer 256. An
anthfopomorphic test device 258, which is shown as a crash test dummy, is attached to
exoskeleton 254 by strapping 260, and both test device 258 and exoskeleton 254 are suspended
by an adjustable harness 262. Exoskeleton 254 is fitted with a plurality of sensors 264-273,
which are in communication with computer 256. Preferably, sensors 264-273 are the sensors

already provided for use in controlling the motion of exoskeleton 254. A validation engineer 274

11
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interacts with computer 256, which not only collects data from sensors 264-273 but also controls
exoskeleton 254 (and movement thereof). This allows engineer 274 to initiate testing of package
246. In some embodiments, test device 258 contains additional sensors (one of which is labeled
276) that are in communication with computer 256. Additionally, sensors 264-273 and 276 can
be accelerometers, pressure sensors, motion capture systems, inertial measurement units, other
types of sensors known to those skilled in the art or a combination of such sensors. It should also
be recognized that sensors 264-273 and 276 can be placed in more or different locations than
those shown in Figure 2D or found on current exoskeletons. Also, in some embodiments,
engineer 274 is not physically present during validation testing but instead receives data
remotely or at a different time. In some embodiments, engineer 274 takes attributes of a specific
exoskeleton user into account for safety purposes since what is safe for one user might not be
safe for another user. The attributes accounted for can include but are not limited to mass,
dimensions, age, flexibility, balance, injury type/extent, rehabilitative state, or even skill level of
exoskeleton operation. In some embodiments, the function of engineer 274 is supplemented or
replaced by a computer (more specifically, an algorithm implemented by a computer). In some
embodiments, harness 260 is attached to one or more systems that allow it to move in the
transverse, sagittal, or coronal planes so that the harness is able to balance and/or move with a
moving exoskeleton.

[0040] With reference to Figure 2E, device 244 is shown being used to validate package
246 in accordance with the first embodiment. As with the embodiment shown in Figure 2D,
device 244 comprises exoskeleton 254 and computer 256. However, in place of test device 258,
an exoskeleton test pilot 278 is coupled to exoskeleton 254 by strapping 260. As described
above, exoskeleton 254 is fitted with sensors 264-273 that are in communication with computer
256. Engineer 274 interacts with computer 256, which not only collects data from sensors 264-
273 but also controls exoskeleton 254, allowing engineer 274 to initiate testing of package 246.
Test pilot 278 is also in communication with engineer 274, and, upon initiation of exoskeleton
package 246 by engineer 274, both engineer 274 and test pilot 278 collaborate in the evaluation
of package 246. In some embodiments, test pilot 278 is able-bodied, and, in other embodiments,
test pilot 278 is disabled. Also, in some embodiments, test pilot 278 is a physical therapist.
Furthermore, in some embodiments, test pilot 278 also evaluates additional content that may be

related to or contained in an exoskeleton trajectory sequence package, such as exoskeleton
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feedback to the wearer, exoskeleton balance/guidance information, or any other exoskeleton-
wearer interface known in the art.

[0041] As an example of the first embodiment, consider a trajectory sequence creator
who produces an exoskeleton trajectory sequence that allows an exoskeleton and wearer to walk
laterally. This package and its attached data are uploaded to a distributor’s server. Once
uploaded, the package is validated by the distributor and shown to safely allow an exoskeleton
and wearer to walk laterally. The package is then posted on the distributor’s website where it is
accessible to exoskeleton users. One of these users, a disabled individual who cannot walk
without an exoskeleton, wishes to be able to walk laterally in his exoskeleton. The user
purchases or licenses the package from the website and then downloads the package into his
exoskeleton. The user is now able to walk laterally in his exoskeleton, the creator is
compensated for his work in creating the package, and the distributor is compensated for
facilitating the transaction. The overall result is an improvement in exoskeleton usability for
exoskeleton users as more packages are developed by incentivized creators.

[0042] With reference to Figure 3A, a second embodiment of the present invention is
illustrated in which distributor 200 is in communication with a first exoskeleton trajectory
sequence user 300 and a second exoskeleton trajectory sequence user 302. A flow diagram of
the second embodiment is provided in Figure 3B. With continued reference to Figure 3B,
distributor 200 stores first ownership data at step 304. This first ownership data indicates that
first user 300 is authorized to access a given exoskeleton trajectory sequence package, which can
be acquired by first user 300 as discussed above. At step 306, distributor 200 stores transfer
restriction data that indicates one or more restrictions with the package. At step 308, distributor
200 receives transfer request data that indicates a request authorizing the transfer of the package
to second user 302. At step 310, distributor 200 performs a validation on the package in order to
assure safety and other features of the package. Upon validation for the package in step 310,
distributor 200 determines whether one or more transfer conditions are satisfied by second user
302 in step 312. At step 314, if the one or more conditions are satisfied, distributor 200 stores
second ownership information authorizing second user 302 to access the package, and, in step
316, distributor 200 prevents first user 300 from further accessing the trajectories package. At
step 318, distributor 200 receives funds related to payment conditions attached to the package.

At step 320, the first user 300 receives a portion of the funds from the payment to distributor
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200. At step 322, second user 302 downloads the package. In some embodiments, the validation
of step 310 can be a simple file comparison with stored backup data of the original package
validated by distributor 200. In other embodiments, step 310 is a full validation and safety check
(as described in connection with the first embodiment). In some embodiments, the validation
and safety checks of step 310 take into account the differences between the users of the
exoskeleton devices, such as weight, flexibility, and balance since what is safe for one user may
not be safe for another.

[0043] With reference to Figure 3C, a block diagram shows the devices and digital
content in communication in accordance with the second embodiment. A device 324 of first user
300 contains a stored digital content item: an exoskeleton trajectory sequence package 326. As
with the first embodiment, device 324 is in communication with network 230, which is also in
communication with server 232. Server 232 knows the identity of device 324 based on user
access data 328. In addition, package ownership data 330 is stored within server 232. Based on
user access data 328 and ownership data 330, server 232 confirms that device 324 is an
authorized licensee, or other owner type, of package 326, which is a duplicate of an exoskeleton
trajectory sequence package 332 that is stored on server 232. Device 324 indicates to server 232
via network 230 that it wishes to make package 326 available for resale or license transfer.
Device 244 of distributor 200 had previously performed validation and a safety check on an
exoskeleton trajectory sequence package 334, the parent file for an exoskeleton trajectory
sequence package 332. Server 232 and device 244 confirm that both package 326 and package
334 are the same file. Upon this confirmation, server 232 alters user access data 328 to show
that device 324 has a copy of package 326 for resale or relicense in accordance with package
license terms data 336 stored on server 232. A device 338 of second user 302, which is in
communication with server 232 through network 230, is now able to view the copy of package
326 for resale or relicense by device 324. Upon completion of the resale or relicense terms by
second user 302 in accordance with package license terms data 336 stored on server 232,
package 326 is deleted from device 324, and device 324 is prevented from further access to any
copies of package 334 either by alteration of package ownership data 330 or by deletion of
package 332, which was the file stored on server 232 from which device 324 originally had
access. At the same time, server 232 creates a new copy of package 332: an exoskeleton

trajectory sequence package 340, to which is attached new package ownership data indicating
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licensing of package 340 by device 338. Device 338 then downloads package 340 and stores this
file as an exoskeleton trajectory sequence package 342. In some embodiments, device 324 of
first user 300 is able to alter package license terms data 336 for the “used” package 326. In other
embodiments, package license terms data 336 is controlled solely by creator 202 and/or
distributor 200.

[0044] As an example of the second embodiment, consider a disabled exoskeleton wearer
who has a daughter who was recently married. This wearer wanted to be able to dance with his
daughter at her wedding and, prior to the wedding, purchased an exoskeleton trajectory sequence
package that allowed the wearer to dance the waltz. After the wedding had passed, the wearer
had no further use for waltzing and wished to resell the package. Through an implementation of
the second embodiment of the present invention, a distributor is able to facilitate the resale of the
package to a second party who also wishes to be able to waltz in an exoskeleton. Importantly,
the distributor is able to facilitate a safe transfer of this package through the validation step,
which in some cases takes into account variable exoskeleton user attributes. If the distributor
determines that the second party cannot safely use a particular exoskeleton trajectory sequence
package, the distributor can block the transfer. Otherwise, the transaction proceeds as described
above. Alternatively, the distributor may determine that the second party cannot safely use the
package but that the second party can contract with an exoskeleton trajectory editor or tuner.
This editor or tuner can then make the package safe to use for the second party, as will be
discussed in more detail below in connection with a third embodiment of the present invention.
[0045] With reference to Figure 4A, distributor 200 is shown in communication with
creator 202, an exoskeleton trajectory sequence user 400 and an exoskeleton trajectory sequence
editor (or tuner) 402 in accordance with a third embodiment of the present invention. A flow
diagram in accordance with the third embodiment is illustrated in Figure 4B. With continued
reference to Figure 4B, at step 404, distributor 200 stores first ownership data, which indicates
that user 400 is authorized to access an exoskeleton trajectory sequence package (this package
having been acquired by user 400 in accordance with the first embodiment). At step 406, user
400 indicates to distributor 200 that user 400 authorizes editor 402 to modify the package. User
400 also satisfies certain payment conditions set by editor 402 and provides additional data to a
distribution server. The data is attached to the trajectories package and can include physical

attributes of user 400 and/or information on the changes desired to the package by user 400. At
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step 408, distributor 200 receives funds related to the payment conditions set by editor 402. At
step 410, distributor 200 creates a copy of the package and attached data and allows editor 402 to
access the package and data. At step 412, editor 402 downloads the copy of the package and
data from the server of distributor 200 and then modifies the package to better suit the needs of
the user 400 in accordance with the additional data provided by the first party in step 406. At
step 414, a validation of the modified package is performed by distributor 200 including a safety
check, which, in some cases, takes into account the attributes and/or requirements of user 400
provided by user 400 in step 406. Upon validation of the modified package in step 414,
distributor 200 assigns ownership of the modified package to user 400 in step 416, at which point
editor 402 receives a portion of the funds from payment to distributor in step 418. User 400 then
downloads the modified package from distributor in step 420.

[0046] With reference to Figure 4C, a block diagram shows the devices and digital
content in communication in accordance with the third embodiment. A device 422 of user 400
contains a stored digital content item: an exoskeleton trajectory sequence package 424. Device
422 is in communication with network 230, which is also in communication with server 232.
Server 232 knows the identity of device 422 based on user access data 426. In addition, package
ownership data 428 is stored within server 232. Based on user access data 426 and ownership
data 428, server 232 confirms that device 422 is an authorized licensee, or other owner type, of
trajectories package 424, which is a duplicate of an exoskeleton trajectory sequence package 430
that is stored on server 232. Device 422 indicates to server 232, via network 230, that it wishes
to have package 424 edited by either: 1) a specific person or entity that is an exoskeleton
trajectory sequence package editor or tuner; or 2) by any available “licensed” editor or tuner.
Server 232 generates an exoskeleton trajectory sequence package 432, which is a duplicate of
package 430, and prompts device 422 to provide additional data. Device 422 then uploads this
additional data to server 232 where it is stored as additional user data 434 and attached to
package 430. A device 436 of editor 402 then downloads both package 432 and additional user
data 434, storing them as an exoskeleton trajectory sequence package 438 and additional user
data 440. When editor 402 has finished modifying package 438 based on additional user data
440, this modified file is stored as modified exoskeleton trajectory sequence package 442, which
is then uploaded to server 232 and saved as a modified exoskeleton trajectory sequence package

444, Modified package 444 is then downloaded by device 244 of distributor 200 where it is

16



WO 2016/007493 PCT/US2015/039352

saved as a modified exoskeleton trajectory sequence package 446. Upon successful validation of
modified package 446 by device 244, device 244 signals server 232 to alter user access data 426
and package ownership data 428 so as to allow device 422 of user 400 to access modified
package 444. At this point, device 422 downloads modified package 444 and saves this content
as a modified trajectory sequence package 448.

[0047] As an example of the third embodiment, consider the case of a disabled
exoskeleton wearer who has a daughter who is to be married in the future. This wearer wants to
be able to dance with his daughter at her upcoming wedding and, prior to the wedding, purchases
an exoskeleton trajectory sequence package that allows the wearer to dance the waltz. This waltz
package was written for a person approximately 5’10 and 150 lbs. However, the disabled
exoskeleton wearer is 6’7 and 240 lbs. It is possible that the package might provide some
function, but, for graceful dance movements, an optimization of the package is required.
Accordingly, the wearer contacts, though a distributor, an expert in tuning packages for dance
movements. This expert then edits a copy of the package licensed by the wearer and uploads a
modified package to the distributor’s server. The wearer then transfers the modified package to
his exoskeleton, which allows the wearer to dance gracefully at his daughter’s wedding.

[0048] In some embodiments, the distributor is the exoskeleton manufacturer, while, in
other embodiments, the distributor is a subsidiary of the exoskeleton manufacturer. The
distributor can also be an entity partnered with the exoskeleton manufacturer, a contractor of the
exoskeleton manufacturer, or a licensee of the exoskeleton manufacturer. Additionally, in some
embodiments, the exoskeleton user or wearer is a disabled person who is receiving treatment
from a physical therapist. In other embodiments, the exoskeleton user is a disabled person who
is operating the exoskeleton, an abled-bodied person, or an able-bodied person working with a
trainer. In some embodiments, the exoskeleton trajectory sequence creator is a physical therapist
who creates exoskeleton trajectories, in whole or in part, while working with one or more
disabled patients, wearing exoskeletons, over one or more sessions of treatment. In other
embodiments, the exoskeleton trajectory sequence creator is a physical therapist who creates
exoskeleton trajectories while working with one or more able-bodied persons, wearing
exoskeletons, over one or more sessions. In other embodiments, the creator is a physical
therapist who creates exoskeleton trajectories while wearing an exoskeleton. In still other

embodiments, the creator is a physical therapist who creates exoskeleton trajectories without the
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use of an exoskeleton, including but not limited to use of motion capture techniques or in silico
modeling and composition of trajectories (i.e., on computer or via computer simulation). In
addition, a person who is not a physical therapist but who is skilled in the art of exoskeleton
trajectory sequence design can fill the role of creator. In some embodiments, the creator is
skilled in the specific activities related to the exoskeleton trajectory sequence being created, such
a dancing or another athletic activity. Also, in some embodiments, the editor or tuner is the
exoskeleton manufacturer. In other embodiments, the editor or tuner is a subsidiary of the
exoskeleton manufacturer, an entity partnered with the exoskeleton manufacturer, a contractor of
the exoskeleton manufacturer, or a licensee of the exoskeleton manufacturer.

[0049] In some embodiments, the devices (of the creator, distributor, user or editor) are
computers, and, in other embodiments, the devices are exoskeletons and linked control systems.
Alternatively, a computer in combination with an exoskeleton and linked control system can
constitute one of the devices. In any case, it should be recognized that the devices need not all
be of the same type in a given embodiment. The package license terms can take any of a number
of forms including the purchase of a copy of an exoskeleton trajectory sequence package with
permanent usage rights, a lease or term subscription to a package, or even an outright purchase of
all ownership rights to all copies of a package. Also, payments can be facilitated through third-
party payment service vendors. In some embodiments, the network is wireless, while, in other
embodiments, the network is wired. Additionally, in some embodiments, an exoskeleton
trajectory sequence package includes additional features that potentiate use of the exoskeleton
trajectory sequence by the exoskeleton wearer, including interfaces related to activation of the
trajectory sequence, guidance of the exoskeleton during the trajectory sequence, or exoskeleton
wearer feedback related to the trajectory sequence. In some embodiments, the creator and
distributor of the package receive monitoring data on the use and performance of the package
[0050] ‘ Based on the above, it should be readily apparent that the present invention
provides a device and method that allows exoskeleton trajectory sequence creators to distribute
exoskeleton trajectory sequences to exoskeleton users. In addition, the present invention
provides a device and method that ensures that the trajectory sequences are safe. Although
described with reference to preferred embodiments, it should be readily understood that various

changes or modifications could be made to the invention without departing from the spirit
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thereof. In general, the invention is only intended to be limited by the scope of the following

claims.
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CLAIMS

1. A method for transferring an exoskeleton trajectory sequence comprising:
transferring the sequence to a first device where the sequence is validated; and
receiving, from the first device, the sequence or confirmation that the sequence is valid

with at least one server.

2. The method of claim 1, wherein validating the sequence includes performing a safety
check in which a determination is made as to whether the sequence is safe for use with an

exoskeleton.

3. The method of claim 2, wherein the first device includes an exoskeleton, and the safety

check includes performing a physical test of the sequence using the exoskeleton.

4. The method of claim 3, wherein performing the physical test includes causing the

exoskeleton to move and receiving data from a sensor of the exoskeleton.

5. The method of claim 4, wherein the physical test is performed while the exoskeleton is

worn by a person or an anthropomorphic device.

6. The method of claim 2, further comprising:
receiving the sequence from a creator of the sequence with the at least one server prior to
transferring the sequence to the first device, the sequence having been created using a first

exoskeleton of the creator.

7. The method of claim 6, further comprising:
offering the sequence for sale, license or lease after the sequence is validated;
receiving a payment if the sequence is sold, licensed or leased;
transferring at least a portion of the payment to the creator; and

transferring the sequence to a second device of a purchaser, licensor or lessor.
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8. The method of claim 7, wherein transferring the sequence to the second device includes

transferring the sequence to a second exoskeleton.

9. The method of claim 1, further comprising:

receiving, from a first exoskeleton user, a request for the sequence to be transferred with
the at least one server prior to transferring the sequence to the first device;

transferring the sequence to a second exoskeleton user after the sequence is validated;

and

preventing the first exoskeleton user from using or accessing the sequence.

10.  The method of claim 9, wherein the validation includes determining whether the

sequence is safe for use by the second exoskeleton user.

11.  The method of claim 10, wherein determining whether the sequence is safe for use by the
second exoskeleton user includes taking into account physical attributes of the second

exoskeleton user.

12. The method of claim 11, wherein the first device includes an exoskeleton, and
determining whether the sequence is safe for use by the second exoskeleton user includes

performing a physical test of the sequence using the exoskeleton.

13.  The method of claim 9, wherein transferring the sequence to the second exoskeleton user

includes transferring the sequence to an exoskeleton of the second exoskeleton user.

14.  The method of claim 9, wherein preventing the first exoskeleton user from using or
accessing the sequence includes preventing an exoskeleton of the first exoskeleton user from

performing the sequence.
15.  The method of claim 9, further comprising:

receiving a payment from the second exoskeleton user; and

transferring at least a portion of the payment to the first exoskeleton user.
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16.  The method of claim 1, further comprising:

receiving, from an exoskeleton user, a request for the sequence to be edited with the at
least one server prior to transferring the sequence to the first device;

transferring the sequence to a second device, where the sequence is edited, prior to
transferring the sequence to the first device; and

transferring the sequence to the exoskeleton user after the sequence is validated.

17.  The method of claim 16, wherein the validation includes determining whether the

sequence is safe for use by the exoskeleton user.

18.  The method of claim 17, wherein determining whether the sequence is safe for use by the

exoskeleton user includes taking into account physical attributes of the exoskeleton user.

19. The method of claim 18, wherein the first device includes an exoskeleton, and
determining whether the sequence is safe for use by the exoskeleton user includes performing a

physical test of the sequence using the exoskeleton.

20.  The method of claim 16, wherein transferring the sequence to the exoskeleton user

includes transferring the sequence to an exoskeleton of the exoskeleton user.

21. The method of claim 16, wherein the second device includes an exoskeleton, and
transferring the sequence to the second device includes transferring the sequence to the

exoskeleton.

22.  The method of claim 16, wherein the sequence is edited by an editor, the method further
comprising:
receiving a payment from the exoskeleton user; and

transferring at least a portion of the payment to the editor.
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23. A system for transferring an exoskeleton trajectory sequence comprising:
a first device configured to validate the sequence; and
at least one server configured to transfer the sequence to the first device and receive, from

the first device, the sequence or confirmation that the sequence is valid.

24.  The system of claim 23, wherein validating the sequence includes performing a safety
check in which a determination is made as to whether the sequence is safe for use with an

exoskeleton, the first device being configured to perform the safety check.

25.  The system of claim 24, wherein the first device includes an exoskeleton, and the safety

check includes performing a physical test of the sequence using the exoskeleton.

26.  The system of claim 25, wherein the exoskeleton includes a sensor, and performing the

physical test includes causing the exoskeleton to move and receiving data from the sensor.

27.  The system of claim 26, wherein the exoskeleton is configured to be worn by a person or

an anthropomorphic device during performance of the physical test.

28.  The system of claim 24, further comprising:
a first exoskeleton configured to be used by a creator to create the sequence, wherein the
at least one server is configured to receive the sequence from the first exoskeleton prior to

transferring the sequence to the first device.

29.  The system of claim 28, further comprising:
a second device configured to receive the sequence from the at least one server if the
sequence is sold, licensed or leased, wherein the second device belongs to a purchaser, licensor

or lessor.
30.  The system of claim 29, wherein the second device includes a second exoskeleton

configured to receive the sequence from the at least one server if the sequence is sold, licensed or

leased.
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31.  The system of claim 23, wherein the at least one server is configured to:
receive, from a first exoskeleton user, a request for the sequence to be transferred prior to
transferring the sequence to the first device; and

transfer the sequence to a second exoskeleton user after the sequence is validated.

32.  The system of claim 31, wherein the first device is configured to determine whether the

sequence is safe for use by the second exoskeleton user.

33.  The system of claim 32, wherein the first device is configured to take into account
physical attributes of the second exoskeleton user in determining whether the sequence is safe for

use by the second exoskeleton user.

34.  The system of claim 33, wherein the first device includes an exoskeleton, and
determining whether the sequence is safe for use by the second exoskeleton user includes

performing a physical test of the sequence using the exoskeleton.

35.  The system of claim 31, wherein the at least one server is configured to transfer the

sequence to an exoskeleton of the second exoskeleton user after the sequence is validated.

36.  The system of claim 31, further comprising:
an exoskeleton, wherein the exoskeleton belongs to the first exoskeleton user and is

prevented from performing the sequence.

37.  The system of claim 31, wherein a payment is received from the second exoskeleton user,
and the at least one server is configured to transfer at least a portion of the payment to the first

exoskeleton user.
38.  The system of claim 23, wherein the at least one server is configured to:

receive, from an exoskeleton user, a request for the sequence to be edited prior to

transferring the sequence to the first device;
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transfer the sequence to a second device, where the sequence is edited, prior to
transferring the sequence to the first device; and

transfer the sequence to the exoskeleton user after the sequence is validated.

39.  The system of claim 38, wherein the first device is configured to determine whether the

sequence is safe for use by the exoskeleton user.

40.  The system of claim 39, wherein the first device is configured to take into account
physical attributes of the exoskeleton user in determining whether the sequence is safe for use by

the exoskeleton user.
41.  The system of claim 40, wherein the first device includes an exoskeleton, and
determining whether the sequence is safe for use by the exoskeleton user includes performing a

physical test of the sequence using the exoskeleton.

42.  The system of claim 38, wherein the at least one server is configured to transfer the

sequence to an exoskeleton of the exoskeleton user after the sequence is validated.
43.  The system of claim 38, wherein the second device includes an exoskeleton.
44.  The system of claim 38, wherein the sequence is edited by an editor, a payment is

received from the exoskeleton user and the at least one server is configured to transfer at least a

portion of the payment to the editor.

25



PCT/US2015/039352

WO 2016/007493

112

FIG. 1



PCT/US2015/039352

WO 2016/007493

2112

V¢ Ol

fosn 80
Aioyoelen u

usnbes
0}9]9%s0X3

£

A

A

Joinguisip
Aioyoelen u

aousnbas
019[9XS0X3

A

A

/

lojeslso @ousnbes

Asoyosleny u

0)8}9)s0X]




WO 2016/007493 PCT/US2015/039352

312

Exoskeleton frajectory sequence f206
is generated by creator

A

Exoskeleton trajectory sequence package f208
is uploaded to central server via the internet

¥

Creator ownership, package descriptive 210
information, and license / payment terms f
are attached to package

v

Package and attached data | 212
are stored in central server

N

Validation of package by fZM
distributor, including a safety check
" 216
Package indexed and listed e
online by distributor 22<
Y — /21 8 | Distributor receives funds
Customer selects package on distributor N related to payment
website and satisfies payment terms i’ terms attached to
package

/ 220
va v

Customer downloads package

Creator receives a

portion of the funds from
payment to distributor

N

224

FIG. 2B



PCT/US2015/039352

WO 2016/007493

4/12

3¢ 9I4

[A°T4

)

(

abexoed

Jasn jo @oineQ

@ﬁm X N mNJN
( 0ee 052 (
abexoey / Y abexoey
<t » MIOMION |« P
A
J0INQLISIP JO 821A8 (] 10}e810 JO 92In8(]
N : N
e elep uonduosap 9¢c
abexoed
cve abexoed ™
gjep sw.a) g7
asuaol| abexoed
V) 2 5
abexoe
ejep diysioumo Hoed ;/(
sbeyoed 9gC
8EC
ejep ss990e 1asn
e —1

JaAJBS JoynqLsIp [elius)

I




PCT/US2015/039352

WO 2016/007493

5112




WO 2016/007493

6/12

PCT/US2015/039352

FIG. 2E



PCT/US2015/039352

WO 2016/007493

7/12

V¢ Old

Z# J9sn aouanbas
womc\ Kioyoslels; uoia|oysoxg

4

v

L# +Jasn aousnbes
Aioyoaleny uoie|eysox]

4

A

v

Joinguisip
Aioyoafen u

aousanbas
OETEN S opes]

A

A

y

y

io1ealo sousanbas

Aioyosledy u

0)8|9)S0X]

00¢€



PCT/US2015/039352

WO 2016/007493

8/12

g€ old

abeyoed ay) Buisseooe
Jsyuny wouy Aped sy oyl siusaald Joinguisiq

) cee /]

f

9l¢€

abexoed speojumop Alled puoosg

A

abeyoed 0} payoejie SUoHIPUOD
JuswAed 0} paje[as Spuny SBAIB08I J0INGUISI(]

A 4

— e/

8l€

Joinguysip o} JuswiAed
wioJ} spuny ayy Jo uopdod e saadoal Aled iS4

abexoed ay} ssaooe 0} Aled puodes
ay) Bujzuoyine uoneuwlojul dIYSIBUMO PUODSS
810]S ‘polSHes ale SUOjIPUOD SI0W JO BUO BUj j|

J-

f

0ce

Aued puooes ay} AQ paysies aie SUoIpuUoD
18jsURI] BI0W 10 BUO BY) JBYloyM aulIL1a(]

4

308y Alejes buipnioul Joinguisip
Aq ebeyoed jo uonepiiea

a

Aued puooss e
0} ebeyoed ay) Jo Jajsued; oyl Buizuioyine 1senbsal
e $9)edIpul 1BY) BlEp 1SaNnbal Jajsuel] aA1900Y

®

afeyord yjm SUOIOLISaS B10W 10 BUO
Sa}eoipul By} Bjep UonoL}Sal Jojsuel) alojg

J 1

abeoed e ssaooe 0} pazuoyine si Aued
1841} B sajeoipul 1ey; elep diysiaumo sy 21015




PCT/US2015/039352

WO 2016/007493

9/12

J¢ Old

abeyoed

e

:

sbeyoed

Z# Josn Jo 801ne(g

JoINQUISIP 1O 821A8(]

(

yve

9ee

0ce—1

8¢¢ 1

'y N @NJm
0gc gce &
I/rn ) abexoed
< »1  MIOM]SN b
¥y
L# Josn Jo 821na(]
y N
Emcmozatowmc e
abexoed
abexoed ;//.‘ovm
Blep swiia)
asusol] ebeyoed
abeoe
ejep diysiaumo oed ./,(
sbeyoed vee
BIEp SS800E JasN obexoed }//lmmm
JBAIBS J10INQUASIP jBURD)

/ll/

(A%




PCT/US2015/039352

WO 2016/007493

10/12

V¥ Old

Nov\

Jauny / Jo)pa aouanbas
Aioyo8les; uolo|@ysSOXy

A

3

3

i9sn aousanbas
Adojoalen uolsjeysoxy

N
00y

a

4 y

Joinguisip
Aioyoeled; u

aousnbeas
0]8]9XS0X ]

4

A

A

Jojealo aousnbes

Asojoslen; u

IETEN e




PCT/US2015/039352

WO 2016/007493

11/12

gy Old

Jo1nquisip woly abeyoed
speojumop Aued 1S4

owv,\

A

Jonguisip 01 JuswiAed woyy
spuny 8y} Jo uoipod e seaiedal Aled puodeg

Aued 1s1y 01 abeyoed jo
diysiaumo subisse Jonqguisiqg

L

8y

N

9y

2

N

1434

3oayo Ajajes Buipnjoui JoIngiisip
Aq ebeyoed jo uonepliea

4

N:?\.

abexoed oy} jo Adoo ay}
SBIIPOW puB J8AIBS SJOINQUISIP WO}
gjep pue afexoed speojumop Aued puooeg

a4

o_\v\

elep abexoed ssaoor 0] Aled puooss
SMOJje pue ejep payoene pue abeyoed
8y} jo Adoo e sejes.d 10)nglisiq

7Y

Aued puooas sy Aq 189S SUCHIPUOD
JuswiAed o0} pajelas spuny S8AI828l J0INgUISIC

&

a

80¥

1BAJBS 0} elep jeuonippe saplaodd pue ‘Aued
puooas ayj Ag 1os suoljipuod juswAied
uieLIeo saysies ‘abeyoed ayj Ajipow
0} Aued puooas ssazuoyine Aued 1sii4

@Ova\,

F }

vov.\

abeyoed e sssooe 0] pazitoyine st Aued
1S4i} B s8jeaipul jey] ejep diysiaumo ISl 810iS




PCT/US2015/039352

WO 2016/007493

12/12

abexoed paiipo

’=

abeyoed

-

Jasn Jo 8oine(

_ShP

V2

L~ CCV

¥ 9Ol4 abexoed payipoly N CVY
ejep Jasn [euolippy N OvY
abexoed 8LV
isuny / Jjojipe ~_ 9tV
O JO @01naQ
v A
{
0ge
abexyoed / Y
PaUIPON < » YiomjaN »
2
JOINgIASIP JO 80Ina(q
v
yve
/7] eyep Jesn jeuoiippy abexoed ~
PallIpON
ver =] N~ pp
Bjep swia}
asual} sbeyoed
ebejord M\
elep d A%RY
p diysiaumo
/] abeyjoed
82¥ 1 5
] erep ssaooe.issn ebeAEd .//.
9zt ocy
JOAIBS IOINQUISIP [BhUBD

f

cee



INTERNATIONAL SEARCH REPORT

International application No.
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A Ué 2012/0071891 A1 (ITKOWITZ et al.) 22 March 2012 (22.03.2012) entire document 1-44

A US 2007/0123997 A1 (HERR et al.) 31 May 2007 (31 .0542.007) entire document 1-44

A US 7,731,670 B2 (AGUIRRE-OLLINGER et al.) 08 June 2010 (08.06.2010) entire document 1-24

O

Further documents are listed in the continuation of Box C.

D See patent family annex.

-

Special categories of cited documents:

wp

later document published after the international filing date or riority

“A” document defining the general state of the art which is not considered date and not in conflict with the apﬁliqation but cited to understand
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