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FIG. 2

standing thereon, a set of fluid chambers configured to support at least a por-
tion of the plate, and an electronic assembly in communication with at least
one sensor. The sensor contigured to sense a first operating condition associ-
ated with at least one of the set of fluid chambers and the plate. The electron-
ic assembly is configured to define a second operating condition based at
least in part on a difference between the first operating condition and a prede-
termined operating condition. The electronic assembly is configured to send
(1) a first signal operable to transition each fluid chamber from a first config-
uration, associated with the first operating condition, to a second configura-
tion, associated with the second operating condition, and (2) a second signal
operable to graphically represent data associated with the second operating
condition on a display of an electronic device.
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METHODS AND APPARATUS FOR BALANCE SUPPORT SYSTEMS

(10011

Background

[1007] The embodiments described herein relate generally to stabilitv control and more
particularly, to methods and apparatus for balance support, balance training, and/or balance

assessment sysiems,

11003] Successfully delivering intensive vet safe gait and/or balance training or therapy
to individuals can present challenges.  For example, in some instances, acute stages of
neurological injuries such as stroke, spinal cord injury, traumatic brain mjury, or the like can
result in significant walking and/or balance deficits for some people. Such mdividuals often
exhibit highly unstable walking patterns and poor endurance, making it difficult to safely
practice gatt for both the patient and therapist. In addition, these individuals often exhibit
difficuity 1n ¢stablishing or re-establishing his or her sense of balance. Conversely, in some
instances, it can be desirable to improve balance and/or coordination abilities in animpaired
mdividuals., For example, in some mstances, gait, balance, and/or coordination trainmng in

athletes or the hike can increase hus or her performance.

[1004] Thus, a need exists for methods and apparatus for balance support, traiming, and/or

assessment systems {also referred to herein as “balance support system™),

Sununary

[31005] Apparatos and methods for balance systems are described herein,  In some
embodiments, an apparatus includes a plate configured to support a user standing thereon, a
set of fluid chambers configured to support at least a portion of the plate, and an electronic
assembly in communication with at least one sensor. The sensor configured to sense a first

operating condition associated with at least one of the set of fluid chambers and the plate.
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The electronic assembly is configured to define a second operating condition based at least in
part on a differcnce between the first operating condition and a predetermined operating
condition associated with at least one of the set of fluid chambers and the plate. The
clectronic assembly 1s configured to send (1} a first signal operable to transition each fluid
chamber from a first configuration, associated with the first operating condition, to a second
configuration, associated with the second operating condition, and (2) a second signal
operable to graphically represent data associated with the second operating condition on a

display of an electronic device.

Brief Description of the Drawings

(1006} FIG. 1 18 a schematic tllustration of a balance sapport system according to an
cmbodiment,

[1007] FIG. 2 is an illustration of a balance support system according to an embodiment.
[1008] FIG. 3 is perspective view of a support device included in the balance support

system of FIG. 1.
11009) FIG. 4 1s atop view of the support device of FIG. 2 shown without a top plate.

(1010} FIGS. 5-7 are each screenshots illustrating different portions of a balance sapport

gystem each according to an embodiment.
[1011] FIG. 8 is a portion of a therapy station according to an embodiment.

{1012} FIG. 9 is a flowchart illustrating a method of using a balance support system

according to an embodiment.

Detailed Description

[1013] In some embodiments, an apparatus includes a plate configured to support a user
standing thereon, a set of fluid chambers configured to support at least a portion of the plate,
and an clectronic assembly in communication with at least one sensor. The sensor configured
to sense a first operating condition associated with at least one of the set of fluid chambers
and the plate. The clectronic assembly is contigured to define a second operating condition

based at least in part on a difference between the first operating condition and a
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predetermined operating condition associated with at least one of the set of fhud chambers
and the plate. The electronic assembly is configured to send {1} a first signal operable to
transition cach fluid chamber from a first configuration, associated with the first operating
condition, 1o a seccond configuration, associated with the second operating condition, and (2)
a second signal operable to graphically represent data associated with the second operating

condition on a display of an electronic device.

(1014 In some embodiments, a method includes sending, from a processor and to a
display, a signal indicative of an instruction to graphically represent data associated with a
predetermined coordinate along a plane on the display. The predetermined coordinate along
the plane 1s based at least in part on a predetermined operating condition of a balance support
device. The processor receives, from a sensor, a signal associated with a current operating
condition of the balance support device. The current operating condition is based at least in
part on a force exerted by a user standing on the balance support device. A coordinate along
the plane based at least in part on the current operating condition of the balance support
device is defined. Having defined the coordinate based at least in part on the current
operating condition of the balance support device, a signal is sent from the processor the
display. The signal is indicative of an instruction to graphically represent data associated

with the coordinate and the data associated with the predetermined coordinate on the display.

(1015} In some embodiments, a method includes sending, from a processor and {o a
display, a signal indicative of an instruction to graphically represent data associated with a
first predetermined coordinate along a plane on the display. The first predetoroumed
coordinate along the planc is based at least in part on a first predetermined operating
condition of a balance support device. The processor receives, for a sensor, a signal
associated with a current operating condition of a balance support device. The current
operating condition of the balance support device is based at least in part on a force exerted
by a user standing on the balance support device. A current coordinate along the plane based
at least in part on the current operating condition of the balance support device is defined.
The processor sends, to the display, a signal indicative of an instruction to graphically
represent an indication on the display when the current coordinate satisfies a criterion. A
second predetermined coordinate along the plane is then defined. The second predetermined

coordmate along the planc is based at lcast in part on a sccond predetermmed operating
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condition of the balance support device that is different from the first predetermined

operating condition of the balance support device.

(1016} As used in this specification, the singular forms “a,” “an” and “the” include plural
referents unless the context clearly dictates otherwise. Thus, for example, the term “a

system’” is intended to mean a single system or a combination of systems.

[1017] As used herein, the term “set” can refer to multiple features or a singular feature
with multiple parts. For example, when referning to a set of chambers, the set of chambers
can be considered as one chamber with multiple portions, or the set of chambers can be
considered as multiple, distinet chambers (c.g., independently formed). Thus, a
monolithically constructed item can include a set of chambers. Such a set of chambers may
mchide muoltiple portions that are either continnous or discontinuous from cach other. A set
of chambers can also be fabricated from multiple iteras that are produced separately and are

later joined topether (e.g.. via any suitable method).

[1018] As used hercin the term “module™ refers to any assembly and/or set of
operatively-coupled electrical components that can include, for example, a memory, a
processor, electrical traces, optical connectors, sofiware (executing in hardware), and/or the
like. For example, a module executed in the processor can be any combmation of hardware-
based module (e.g., a field-programumable gate array (FPGA), an application specific
miegrated circuit (ASIC), a digital signal processor (DSP)) and/or software-based module
(e.g., a module of computer code stored in memory and/or executed at the processor) capable

of performing one or more specific functions associated with that module.

[1019] FIG. 1 is a schematic illustration of a balance support system 100 according to an
embodiment. The balance support system 100 includes a support device 110 and an
electronic assembly 150 i communication with the support device 110. The balance support
system 100 can be used, for example, during balance and/or coordination therapy and/or
training. More specifically, a user secking therapy and/or training {¢.g., an individual with
balance and/or coordination impairment or an unimpaired individual secking to improve his
or her balance and/or coordination) can stand on the support device 110 and based on a force
exerted by the aser, the electronic assembly 150 can control one or more operating conditions
of the support device 118, Such operating conditions can include, for example, a magnitude

and/or direction of a reaction force, an angle or tilt of a portion of the support device 110 on



CA 02374384 2017-07-19

WO 2016/126679 PCT/US2016/016129

which the user stands, an operating state of one or more components, and/or the hike. In some
mstances, the clectronic device 150 can store therapy and/or fraining exercises, programs,
routines, and/or instructions. In such instances, a user can stand on the support device 110
and can select a desired program and/or can otherwise interact with the electromic device 150
such that the desired program is mnitiated. In response, the electronic device 150 can control
any suitable portion of the support device 110 to, for example, move, rotate, pivot,
manipulate, and/or otherwise reconfigure the support device 110, In some instances, the
reconfigaring of the support device 110 can result in a change in the user’s sense of stability
while standing on the support device 110. Thus, the balance support system 100 can provide
balance and/or coordination therapy or training to the user standing on the support device
110.

11020} As shown in FIG. 1, the support device 110 includes at least a furst plate 112, a
second plate 114, and a set of adjustable fluid chambers 120, The first plate 112 (also
referred to herein as “bottom plate™) and the second plate 114 (also referred to herein as “top
plate™) can be any suitable shape, size, and/or configuration. For cxample, in some
embodiments, the bottom plate 112 and the top plate 114 can be formed from a relatively thin
sheet or plate-like material {e.g., sheet metal, composite material, wood, etc.). In some
embodiments, the bottom plate 112 and the top plate 114 arc substantially similar. In other
embodiments, the bottom plate 112 can have a first size or first shape and the top plate 114
can have a second size or second shape different from the first size or first shape,
respectively. In still other embodiments, the support device 110 need not include the bottom
plate 112. In such embodiments, any suitable portion of the support device 110, for example,

can be positioned on the floor and/or the like.

(1021} The bottom plate 112 and the top plate 114 are scparated by a distance with the set
of fluid chambers 120 disposed therebetween. The set of fluid chambers 120 s configured to
dynamically support the top plate 114 on which a user stands. The set of fluid chambers 120
can include any number of fluid chambers in any suitable arrangement. For example, in
some embodiments, the set of fluid chambers 120 can mclude one fluid chamber, two fluid
chambers, three fluid chambers, four fluid chambers, five fluid chambers, six fluid chambers,
seven fluid chambers, eight fluid chambers, nine fluid chambers, ten flund chambers, or more.
Morcover, cach fluid chamber in the set of fluid chambers 120 can be disposed in any

suitable position relative to the bottom plate 112 and top plate 114, For example, n some
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embodiments, each fhuid chamber 120 can be disposed at a different position at or near a

perimeter of the bottom plate 112 and/or the top plate 114.

(1022} Fach fluid chamber 120 in the set of fluid chambers 120 can be any suitable
configuration. For example, in some embodiments, cach fluid chamber 120 is a pneumatic
and/or hydraulic spring or the like. More specifically, each fluid chamber 120 can include a
flexible bellows or the like that defines an inner volume configured to receive a compressed
gas and/or other suitable fluid. The fluid chambers 120 are each coupled to a compressor or
fluid pump (at least partially controlied by the clectronic assembly 150) configured to deliver
a compressed gas and/or fluid to and/or receive a compressed gas and/or fluid from the inner
volume of each fluid chamber to, for example, increase or decrease a volume within the inner
volume. In other words, the inner volume defined by cach fluid chamber 120 can receive a
fluid (e.g., a liguid or a compressed gas) to increase a fluid pressure within the flmd chamber
120 or can expel the fluid to decrease the fhnd pressure within the fhid chamber 120, Thus,
by disposing the set of fluid chambers 120 between the bottom pate 112 and the top plate
114, a force exerted on the top plate 114 (e.g., associated with a user standing on the top plate
114) resulis in a predetermuned and/or predictable deflection of one or more portions of each
fluid chamber 120 and/or a change in pressure in each fluid chamber 120, which in turn,
allows the top plate 114 to move relative to the bottom plate 112 in a predetermined and/or
predictable motion. In embodiments where the support device 110 does not include the
bottomn plate 112, the deflection and/or change in pressure in each fluid chamber 120 can
result in movement of the top plate 114 relative to a reference plane or the like {e.g., a planc

otherwise parallel to the bottom plate 112).

{1023} Although not shown iIn FIG. 1, in some embodiments, the balance support system
100 can include any suitable control system configured to control and/or change an operating
condition of the set of fluid chambers 120. For example, such as control system can include
one or more mechanical stabilizers, springs, dampers, fluld pumps, compressors, actuators,
etc. In such embodiments, the control system can be in communication with the electronic
assembly 150 which can send signals to and/or receive signals from the control system.
Thus, the electromic assembly 150 can control the operating condition of the control system
and the set of fluid chambers 120 based on mformation or data received and/or determined by

the electronic assembly 150, as described in further detail hercin.
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(1024} The electronic assembly 150 can be any suitable device or combination of
devices. For example, in some embodiments, the clectronic assembly 150 can be, for
cxample, a personal computer (PC), a server device, a workstation, a controller, logic device,
a personal digital assistant (PDA), a smartphone, a laptop, a tablet PC, and/or the like. In
some embodiments, the system 100 can mclode more than one electronic assembly 150 cach
of which can control a portion of the system 100, For example, in some embodiments, the
system 100 can include a first clectronic assembly 150, which can be a controller or logic
device inchuded in the support device 110 and/or controlled by a therapist or trainer, and a
second electronic assembly 150, which can be a personal electronic device such as a
smartphone conirolled by the patient and/or user. In such embodiments, each electronic
assembly 130 can control a portion of the system 100 and/or can be configured to present

data associated with the system 100 to the user, patient, therapist, trainer, etc.

(1025} The clectronic assembly 150 includes at feast a memory 152, a processor 154, and
an output device 156, The memory 152 can be, for example, a random access memory
(RAM), a memory buffer, a hard drive. a read-only memory (ROM), an crasable
programmable read-only memory (EPROM), and/or the like. The memory 152 can be
configared to store instructions, code, and/or modules associated with the system 100, which
are executed by the processor 154. In some embodiments, the memory 152 can include
and/or can otherwise be coupled to a database configured to store data associated with the
systerm 100. Such a database, for example, can be a fable, a repository, a relational database,
an object-oriented database, an object-relational database, a structured query language (SQL)
database, an extensible markup language (XML) database, and/or the ke, In some
embodiments, such a database can store data associated with, for example, predetcrmmed

operating conditions, historical operating conditions, user profiles, tc.

[1026] The processor 134 can be any suitable processing device configured to run or
execuie a set of instructions, code, and/or modules, for example, stored in the memory 152,
The processor 154 can be a general-purpose processor, a ceniral processing unit (CPU), an
accelerated processing umt {APL), and Apphcation Specific Integrated Circuit (ASIC),
and/or the like. The processor 154 can be configured to run or execute a set of instructions,
code, and/or modules stored i the memory 152 associated with, for example, a PC
application, a mobile application, a network communication, a control system including one

or more sensors, a programmable logic device (PLD), a proportional-integral-denivative



CA 02374384 2017-07-19

WO 2016/126679 PCT/US2016/016129

(PID) control, and/or the like. For example, the processor 154 can be in communication the
control system of the support device 110 and can be configured to run and/or execute a set of
mstructions stored in the memory 152 associated with operating the control system. In
addition, the processor 154 can include and/or can be configured to execute one or more
modules associated with querying the database, updating the database, and/or otherwise

storing and retrieving data from the database.

[1027] The output device 156 can be any suitable output device or the like. For example,
in some embodiments, the output device 156 is a display that can provide at least a portion of
a user interface for a software application stored in the memory 152 and/or executed by the
processor 1534, In such embodiments, the output device 156 can be, for example, a cathode
ray tube (CRT) monitor, a liquid crystal display (LCD} monitor, a light emitting diode (LED)
monttor, and/or the like. In some embodiments, the output device 156 can be a touchscreen
display. In other embodiments, an output device can be an audio device, a haptic device,

and/or any other suitable output device.

[1028] Although not shown in FIG. 1, the electronic assembly 150 can include a
communication interface configured to place the electronic assembly 130 in communication
with any suitable electronic device {e.g., an external device or the like). The communication
interface can be, for example, a peripheral port such as a Universal Senal Bus (USB) port, a
network interface card and/or the like that can include at least an Ethernet port and/or a
wireless radio (e.g., a WiFi® radio, a Bluetooth® radio, etc.), a Serial ATA (SATA) port,
and/or any other suitable communication interface. Moreover, the processor 154 can include
and/or can execute one or more modules and/or instructions associated with sending signal to
and/or recetving signals from the communication interface. By way of example, the control
system (described above) can be configured to send signals to and/or receive signals from the
communication miterface, which in turn, can send signals 1o and/or receive signals from the
processor 1534 or the hike. In this manner, the processor 154 can execute a set of nsiructions

stored in the memory 152 associated with controlling the control system.

[1029] In some embodiments, the processor 134 of the electronic assembly 150 can
execute one or more processes, modules, routines, instructions, ctc. associated with
controlling one or more operating conditions of the support device 110. As described above,
the electronic assembly 150 can receive one or more signals from a sensor such as, for

example, a position sensor, a gyroscope, an accelerometer, an inclinometer, a tilt sensor, a
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pressure sensor, a strain gausge, a magnetic sensor, a distance sensor, and/or the like, and
based on onc or more current operating conditions of the support device 110 {e.g., a fill
volume of the set of fliud chambers 120, a pressure within the set of fluid chambers 120,
and/or a position, velocity, acceleration, or orentation of the top plate 114 relative to the
bottom plate 112} can determine a difference between the current operating conditions of the
support device 110 and a predetermined operating condition (c.g., stored as data in the
memory). Morcover, when the difference between the current operating conditions and the
predetermined operating conditions satisfies a criterion {e.g., 18 within a predetermined
tolerance or the like), the processor 154 of the electronic asserably 150 can define, for
example, a future and/or target operating condition assoctated with the support device 110
and can send a signal to the control systemn 130 to cause the control svstem 130 to
correspondingly adjust the operating conditions of the support device 110 {e.g., adjost the fill

volume and/or pressure within the fhud chambers 120 and/or the like}.

[1030] In some embodiments, the processor 154 of the electronic agsembly 150 can be
configured to execute a set of instructions or code stored in the memory 1532 and associated
with one or more tests, routines, exercises, processes, ete., which can be performed by and/or
attempted by a user standing on the support device 11¢. For example, in some mstances, the
electronic assembly 150 can determine a user performance score based on a timed test and/or
an accuracy tost. In some instances, such a test can be a static test or the like, in which the
support device 110 and more specifically, the top plate. In other instances, such a test can be
a dynamic test or the like, in which the clectronic assembly 150 changes one or more
operating conditions associated with the support device 110 {e.g., via the control system) and
in turn, senses a change m force exerted by the user balancing on the top plate 114, Thus, the
balance support system 100 can provide balance therapy and/or tramming to an individual

standing on the support device 110,

{1631} Although not shown in FIG. 1, in some embodiments, the electronic assembly 150
can optionally include a camera, video recorder, and/or any other suitable means of capturing
one or more images. For example, in such embodiment, a camera capable of capturing still
images (e.g., pictures) and/or video can capture one or more images or video clips of the aser
while the user is performing one or more tests, programs, and/or training ¢xercises using the
balance support system 100. In this manner, the user and/or a therapist or trainer can

determine the user’s performance during the test, program, and/or training exercise via visual
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mspection of one or more images and/or video clips of the user while performing the test,

program, and/or training oxercise.

(1032} FIGS. 2-4 iflustrate a balance support system 200 according to an embodiment.
The balance support system 200 includes a support device 210 and an ¢lectronic assembly
250 (FIG. 2). The support device 210 mcludes a bottom plate 212, a top plate 214, a set of
adjustable fluid chambers 220, a bellows 225, and an optional control system 230 (FIG. 4},
The bottom plate 212 and the top plate 214 can be formed from a substantially flat plate-like
material such as, for example, sheet metal, a composite plate, a wooden board (¢.g., a board
formed of a single piece of wood, plywood, particle board, medium density fiber (MDF),
etc.), and/or the ke, While the bottom plate 212 and the top plate 214 are shown m FIGS. 2-
4, as bemng substantially rectangular, in other embodiments, the bottom plate 212 and the top
plate 214 can have any suitable shape. For example, i some embodiments, the bottom plate
212 and the top plate 214 can be polyvgonal such as, for example, square, rectangular,
pentagonal, hexagonal, heptagonal, octagonal, etc. In other embodiments, the bottom plate
212 and the top plate 214 can be rounded such as, for example, a circular, oblong, oval,
cllipsoidal, elliptical, etc. In still other embodiments, the botiom plate 212 and/or the top

plate 214 can have an asymumetrical and/or irregular shape.

11G33] While the bottom plate 212 and the top plate 214 are shown in FIGS. 2-4 as
having substantially the same size and shape, in other embodiments, the support device 210
can include a bottom plate and a top plate that have different sizes and/or shapes. For
example, in some embodiments, a bottom plate can be substantially rectangular while a top
plate is octagonal (or any other polygonal shape other than rectangular. In other
embodiments, a bottom plate can be polygonal while a top plate is substantially rounded {e.g.,

circular, oblong, etc.).

(1034} The set of fluid chambers 220 is disposed between the bottom plate 212 and the
top plate 214 and 1s configured to dynamically support the top plate 214 on which a user
stands. The set of fluid chambers 220 can be any suitable arrangement. For example, in this
embodiment, the set of fluid chambers 220 includes four fluid chambers each of which is
disposcd at or near a different comer of the bottom plate 212 and/or top plate 214. In other
embodiments, however, the support device 210 can include any suitable number of flud

chambers in any suitable arrangement.

10



CA 02374384 2017-07-19

WO 2016/126679 PCT/US2016/016129

[1035] Fach fluid chamber 220 can be any suitable configuration. For example, in some
embodiments, each fluid chamber 220 is a pneumatic and/or hydraulic spring or the hike.
More specifically, cach fluid chamber 220 can include a flexible bellows or the hike that
defines an inner volume configured to receive a compressed gas and/or other sustable fhud.
The fluid chambers are each coupled to a compressor or fluid pump configured to deliver a
compressed gas and/or fluid to and/or receive a compressed gas and/or fhud from the inner
volume of each fluid chamber to, for example, increase or decrease a volume within the inner
volume. In other words, the inmmer volume defined by each fluid chamber 220 can receive a
fluid (e.g., a liquid or a compressed gas) to increase a fluid pressure within the fhud chamber
220. As such, when an external force is exerted on a given fluid chamber 220 the fluid
pressure within the inner volume exerts a reaction force in response thereto. In some
mstances, the external force can further compress the fluid within the fluid chamber 220
and/or can deform the flexible bellows forming a portion of the fluid chamber 220, which in
turn, results m a predetermined deflection of one or more surfaces of the fluid chamber 220.
Thus, by disposing the set of fluid chambers 220 between the bottom pate 212 and the top
plate 214, a force exerted on the top plate 214 (e.g., associated with a user standing on the top
plate 214) results in a predetermined and/or predictable deflection of one or more portions of
cach fluid chamber 220 and/or a change in pressure m each fhud chamber 220, which m fum,
allows the iop plate 214 to move relative to the bottom plate 212 in a predetermined and/or

predictable motion.

[1036] As shown, for example, in FIG. 3, the bellows 225 is coupled to, for example, a
perimeter portion of the bottom plate 212 and a perimeter portion of the top plate 214. The
bellows 225 can be a flexible member configured to flex, bend, deform, and/or otherwise
reconfigure m response to relative movement between the bottom plate 212 and the top plate
214. In this manner, the bellows 225 can be configured to isolate (e.g., physically and/or
fluidically isolate) a volume within the bellows 225 from a volume outside of the bellows
225, In other words, the bellows 223 isolate a volume within the bellows 223 and between
the bottom plate 212 and top plate 214 from a voluome outside of the bellows 225, As shown
in FIGS. 3-4, the set of fluid chambers 220 and at least a portion of the control system 230
are disposed between the bottom plate 212 and the top plate 214 and within the bellows 225

and thus, are isolated from a volume outside of the bellows 225.
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(1037} Although not shown, in some embodiments, the control system 230 can include at
least a power sowrce, a mechanical stabilizer, a fluid pomp, and one or more sensors. The
power source can be any suitable alternating current {AC) power source (e.g., a wall socket or
the like) or any suitable direct current {DC) power source (¢.g.. a batiery). Thus, the power
source can supply electrical power 1o the fluid pump, the one or more sensors, the electronic
agsembly 250, and/or any other portion of the balance support system. The optional
mechanical stabilizer (not shown) can be any suitable stabilizer. In some embodiments, the
mechanical stabilizer is positioned in the center of the support device 210 to mechanically
connect the bottom plate 212 1o the top plate 214, thereby increasing stability of the top plate

214 and allowing, for example, 2-axis rotation, such as U-joint.

|1038} The one or more sensors can be any suitable sensor such as, for example, a
position sensor, a gyroscope, an accelerometer, an inclinometer, a tilt sensor, a pressure
sensor, a strain gauge, a distance sensor, and/or the like. The one or more sensors are in
communication with, for example, the control system 230 and/or the electronic assembly 230
via a wired or wircless connection, as described in further detail herein. The scnsor senses
the angle of the top plate 214 relative 1o the bottom plate 212 based at least in part on a
posttion, velocity, acceleration, and/or ortentation of the top plate 214 and/or one or more
operating conditions associated with the adjustable fluid chambers 220 such as, for example,
pressure, volume, force, and/or the like. In some embodiments, the sensor(s) can sense
and/or determine an angle of the top plate 214 based on one or more calculations of data such
as, for example, an integration of an angular velocity, and/or the like. In other embodiments,
the position and/or angle of the top plate 214 can be calculated using lingar acceleration data
from any suitable number of sensors located at various positions on the top plate 214, Based
on the angle of the top plate 214, the clectronic assembly 250 and more specifically, the
processor included therein, can determine if the user is stable within a predetermined range,
as described in further detail herein, or #t can track the user’s spatial posttion (e.g., a 2-

dimensional (2-I3) angle)}, and the user’s motion parameters.

[10639] In some embodiments, the fluid pump can be included in the control system 230
and can be in fluid commumication with each fluid chamber 220. As described in further
detail herein, the control system 230 can be configured to monitor, change, adjust, and/or
otherwise control one or more operating conditions associated with the set of adjustable fluid

chambers 220. For example, based at least in part on a current operating condition, the
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control system 230 can cause the fhid pumyp to increase or decrease a volume (or pressure} of
fluid (e.g., air, oif, water, ¢tc.) disposed in one or more of the fhud chambers 220, thereby
increasing and/or decreasing a volume and/or pressure therein, In some instances, the fluid
pump can be m communication with one or more valves that can selectively direct the flow of
flaid from the fluid pump to one or more of the fluid chambers 220 {¢.g., based at least in part
on an operating condition sensed by the sensor, and/or manually adjusted by a user).
Although shown in FIG. 4 as meluding four fluid chambers 220, in other embodiments, a
sapport device can include any suitable nomber of fluid chambers in any suitable
configuration. As described in further detail herein, the control system 230 can receive a
signal from the sensor and/or from the electronic assembly 250 and based oo data included 1o
and/or represented by the signal, the fluid pump and/or the valves can increase and/or

decrease a volume (or pressare) of fluid within one or more of the fluid chambers 220.

[1040] In some instances, the fluid pump (e.g., an air pump) and the valves can deliver
substantially the same volume of fluid to cach fluid chamber 220. In other instances, the
fluid pump and the valves can selectively deliver fluid to a subsct of the fluid chambers 220
{c.g., to one fluid chamber 220, to two fluid chambers 220, ete.} and/or a different volume of
fluid to each fhud chamber 220. Moreover, the control system 230 can be configured to
adjust and/or otherwise control the volume of fluid in each fluid chamber 220 in response to a
user (¢.g., a patient) standing on the top plate 214. In other words, the control systen 230 can
selectively adjust a volume of fluid within the fluid chambers 220 1n response to a change m
force and/or pressure exerted on the top plate 214 by the user. Thus, the support device 210
can facilitate and/or otherwise provide balance training, therapy, and/or the like of a user, as

described in further detail herein.

(1041} The clectronic assembly 250 can include and/or can be in communication with
any suitable device or combination of devices. For example, in some embodiments, the
elecironic assembly 230 can include and/or can be in commaunication with a personal
computer (PC), a personal digital assistant (PDA), a smariphone, a laptop, a tablet PC, a
server device, a workstation, and/or the like. In some embodiments, the electronic assembly
250 can be included in the support device 210. In other embodiments, the electronic
assembly 250 can be separate from the support device 210 and in communication with the
support device 210 via a wired or wircless connection. In still other embodiments, a first

portion of the electronic assembly 250 can be included in the support device 210 {e.g., the
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control system 230 and/or the like), while a second portion is separate from but in
communication with the first portion. For example, in some embodiments, the system 200
can include a first clectronic assembly 250, which can be a controlier or logic device included
in the support device 210 and/or controlled by a therapist or frainer, and a second electronic
assembly 230, which can be a personal electronic device such as a smartphone controlled by
the patient and/or user. In such embodiments, each electronic assembly 250 can control a
portion of the system 200 and/or can be configured to present data associated with the svstem

200 to the user, patient, therapist, trainer, etc.

[1042] The electronic assembly 230 can include at least a memory, a processor, a
communication interface, and an output device 256 {see e.g., FIG. 2). In some embodiments,
the clectronic assembly 250 can be substantially similar in form and/or function as the
clectronic assembly 150 described above with reference to FIG. 1. Thus, portions of the
clectronic assembly 230 are not described in further detail herein. The communication
interface {not shown) can be, for example, a peripheral port such as a Universal Serial Bus
(USB) port, a network interface card and/or the like that can include at least an Ethernet port
and/or a wireless radio (e.g., a WiFi® radio, a Bluctooth® radio, etc.), a Serial ATA (BATA)
port, and/or any other suitable communication interface. In some embodiments, the output
device 256 can be a display that can provide at least a portion of a user interface for a
software application stored in the memory and/or executed by the processor. In such
embodiments, the display can be, for example, a cathode ray tabe (CRT) monitor, a liquid
crystal display (L.CD} monitor, a light emitting diode (LED) monitor, and/or the ike. More
specifically, in this emobodiment, the output device 256 can be a touchscreen display. In other
embodiments, an output device can be an audio device, a haptic device, and/or any other

suttable output device.

[1043] The memory (not shown) can be, for example, a random access memory (RAM), a
memory buffer, a hard drive, a read-only memory (ROM), an erasable programmable read-
only memory {EPROM), and/or the like. The memory can be configured to siore
mstructions, code, and/or modules associated with the system 200, In some embodiments,
the memory can include and/or can otherwise be coupled to a database configured to store
data associated with the system 200. Such a database, for example, can be a table, a

repository, a rclational database, an object-oriented database, an object-relational databasc, a
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structured query language (SQL) database, an extensible markup language (XML} database,

and/or the like.

{1044} The processor (not shown} can be any suitable processing device configured to
run or execute a sct of instructions, code, and/or modules, for example, stored in the memory.
The processor can be a general-purpose processor, a CPU, an APU, an ASIC, and/or the hike.
The processor can be configured to run or execute a set of mstructions, code, and/or modules
stored in the memory associated with, for example, a PC application, a mobile application, a
petwork communication, a control system including one or more sensors, a programmable
logic control (PLC), a proportional-integral-derivative (PID}) control and/or the like. For
example, the processor can be in communication the control system 230 of the support device
210 and can be configured to run and/or execute a set of instructions associated with

operating the control system 230, as described herein.

[1045] In some embodiments, the processor of the clectronic assembly 250 can execute
one or more processes, modules, routines, mstructions, ¢te. associated with controlling one or
more operating conditions of the suppost device 210, As described above, the electronic
assembly 250 can receive one or more signals from the control system 230 {e.g., from a
sensor included therein) and based on one or more current operating conditions of the support
device 210 {e.g., a fill volume of the set of fluid chambers 220, a pressure within the set of
fluid chambers 220, and/or a position, velocity, acceleration, or orientation of the top plate
214 relative to the bottom plate 212) can determine a diffcrence between the current
operating conditions of the support device 210 and a predetermined operating condition (e.g.,
stored as data in the memory). Moreover, based on the difference between the current
operating conditions and the predetermined operating conditions, the electronic assembly 230
can define, for example, a future and/or target operating condition associated with the support
device 210 and can send a signal 1o the control system 230 to cause the control system 230 to
correspondingly adjust the operating conditions of the support device 210 (e.g., adjust the fill
volume and/or pressure within the fluid chambers 220 and/or the like). In other words, when
the difference between the current operating conditions and the predetermined operating
conditions satisfies a criterion, the electronic assembly 250 can define the future and/or target
operating condition. Such a criferion can be, for example, when the current operating
conditions arc substantially oqual to the predetermined operating conditions (¢.g., within a

given or predetermined tolerance).
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{1046} In some embodiments, the processor of the electronic assembly 250 can be

configured to execute a set of instructions and/or modules stored in the memory to cause the
output device 256 (e.g., the touchscreen display) to graphically represent data associated with
the system 200, the user’s performance, and/or any other switable data such as one or more
operating conditions of the support device 210. For example, the output device 256 can be
configured to graphically represent data associated with any suitable operating condition of
the support device 210 {(¢.g.. a power state of the support device 210, a fill volume and/or
pressure of the fluid chambers 220, a current angle and/or a desired angle of the top plate 214
relative to the bottom plate 212, and/or the like). In some embodiments, movement of the top
plate 214 relative to the bottom plate 212 can result in a cursor and/or any other indicator
being moved to vanous positions along the output device 256 (e.g., display}. Said another
way, the electronic assembly 250 can receive data associated with a current state or current
operating condition of the support device 210 and based on the data, the processor can define
a coordinate or the like along a plane (e.g., an X-Y planc or the like), which in twm, is

graphically represented as the cursor and/or indicator on the output device 256 {e.g., display).

[1647] In some embodiments, the memory of the electronic assembly 230 can store
mmstructions, code, and/or data associated with one or more tests, routines, exercises,
processes, and/or the like. In addition, the processor of the electronic agsembly 250 can be
counfigured to determine a user’s performance in taking and/or performing the one or more
tests, routines, exercises, processes, etc. and can define a score or the like associated with the
performance. For example, the electronic assembly 250 can determine a user performance
score based on a timed test and/or an accuracy tests. Such tests and/or performance scores
can be stored, for example, m the memory and/or in a database mcluded v and/or operably

coupled to the memory.

[1048] For example, FIG. 5 1s a screenshot 265 of a touchscreen display (¢.g., the output
device 236} illustrating a home screen. In some instances, the user can select a
predetermined assessment from the home screen {e.g., by pressing or tapping on a bution,
selecting from a drop down menu, and/or otherwise choosing from a selection graphically
represented on the touchscreen display. For example, as illustrated by the screenshot 270 in
FIG. 6, a user can select a “Static Assessment™ and the processor of the electronic assembly
250 can execute a set of instructions to cause data associated with the “Static Assessment” o

be graphically represented on the output device 256, In some embodiments, the data
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graphically represented on the output device 256 {e.g., the touchscreen device) can include,
for example, adjustable parameters such as target size, target speed, target pattem, overall
sensor sensitivity, sensor calibration (c.g., center the cursor and calibrate the anterior-
posterior and lateral range of the motion), air pressure or volume within the fluid chambers
220 or adjustments thereof, and/or any other suitable parameter. In some embodiments, the
Static Assessment can determine a user’s ability to balance on the support device 210 while
keeping the cursor within the targeted zone or the like. In addition, the clectronic assembly
250 and more specifically, the processor can execute a set of instructions or code stored in the
memory, which in turn, can cause the control system 230 to determine if the user is within,
for example, a static target zone (e.g., when the user is substantially not moving). The
electronic device 250 can determune one or more operating conditions associated with the
support device 210 and can send a signal to the control system 230 to cause the control
system 230 to correspondingly adjust the current operating conditions associated with the

support device 210 (c.g., the fluid chambers 220) during the “Static Assessment.”

[1049] As tllustrated by the screenshot 275 in FIG. 7, in other instances, a user can select
a “Dynamic Assessment” and the processor of the electronic assembly 250 can execute a set
of instructions to cause data associated with the “Dvnamic Assessment” to be graphically
represented on the output device 236 (c.g., the touchscreen display). In addition, the
electronic assembly 250 and more specifically, the processor can execute a set of instructions
or code stored in the memory, which in turn, can cause the control system 230 to determine if
the user is accurately hitting and/or following a predetermined set of targets graphically
represented on the output device 256. In some embodiments, the data presented on the output
device 256 (e.g., the touchscreen device ) can include, for example, adjustable parameters
such as target size, target speed, target pattern, overall sensor sensitivity, air pressure or
volume within the fluid chambers 220 or adjustments thereof. In some embodiments, the
Dynamic Assessment can determine a user’s ability to balance on the support device 210
while moving the cursor between the targets of different sizes, moving the cursor in a certain
order or a random order, and/or tracking a moving target. Moreover, the electronic device
250 can determine one or more operating conditions associated with the support device 210
and can send a signal to the control systemm 230 to cause the control system 230 to
correspondingly adjust the current operating conditions associated with the support device

210 (e.g., the fluid chambers 220} during the “Dynamic Assessment.”
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{1050} Although specifically described above, a balance support system can be any
suitable configuration and can inclade any suitable device, mechanism, sensor, control, etc.
configured to facilitate balance training and/or balance therapy of a patient. In some
mstances, a balance support device such as the support device 210 can be used m conjunction
with other therapeutic programs graphically represented on, for example, a touch screen
interface {c.g., the output device 256). As such, health care professionals can test and track a

patient's balance while they are completing other touch screen visuomotor training ¢xereises,

[1051] Although not described above, in some embodiments, a support device such as the
support device 210 can include any switable sensor and/or other device configured to
determine one or more operating conditions associated with the support device. For example,
it some embodiments, a support device can include a sensor mat or the like disposed on an
outer surface of a top plate (e.g., the top plate 214). In some embodiments, a balance support
system can include a camera and/or the ke configured to capture images and/or video to
provide, for example, motion data for a motion analysis. In some embodiments, a top plate
can include different surfaces to promote balance training with varving levels of

proprioceptive feedback (e.g., a foam overlay).

[1052] In some embodiments, a balance support system can be included in and/or can
form a therapy station or the like. For example, FIG. 8 illustrates a frame 280 according to an
embodiment, and configured to be used in conjunction with, for example, the support device
210 and the electronic device 250. In some mstances, the frame 280 can include and/or can
be used with a safety harness fixture and/or the like that can provide a patient with a desired
range of motion to allow the user to mteract with, for example, a touchscreen display while

standing on and/or otherwise using a support device such as the support device 210,

[1053] Referring now to FIG. 9, a flowchart is shown illustrating a method 10 of using a
balance support system according to an embodiment. The balance support system can be any
suitable svstem such as, for example, the balance support system 1080 described above with
reference to FIG. 1, and/or the balance support system 200 described above with reference to
FIGS. 2-8. As such, the balance support system can include a support device (e.g., the
support device 210) in clectronic communication with an electronic assembly {(e.g., the
clectronic assembly 250). The support device can include, for example, a set of flud
chambers disposed between a first {¢.g., top) plate and a second {e.g., bottom) plate. The first

plate can be configured to move relative to the second plate in response to a change in
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operating condition of at least one fthad chamber such as, for example, a change in fluid
pressure, fluid fill volume, etc., as described in detail above with reference to the support
device 210. The support device can also include a control system or the like in clectronic
communication with the clectronic assembly and m fluid communication with each fluid
chamber from the set of fluid chambers. In this manner, the control system can receive
signals from and/or can send signals to the electronic assembly associated with controlling an

operating condition of the support device.

[10534] The method 10 includes sending a signal indicative of an instruction to graphically
represent data on a display that is associated with a predetermined coordinate along a plane
based at least in part on a predetenmined operating condition of the support device, at 11. For
example, as described above with reference to the balance support systems 100 and 200, the
clectronic assembly includes at least a processor, a memory, and a display. As such, the
processor of the electronic assembly can execute a set of nstructions or code stored in the
memory to (1} define the predetermined operating condition and (2) send the signal to the
display to graphically represent the data associated with the predetermined operating
condition. More particularly, in this mstance, the predetermuned operating condition can be
assoctated with, for example, a predetermined, target, and/or desired tilt of the first plate
relative to the second plate. The predetermined coordinate, in turn, can correspond to a
graphically represented position on the digplay. Thus, the electronic assembly correlates the
predetermined operating condition to a predetermined position on the display. In some
mstances, the predetermined operating condition and/or the predetermined coordinate can be
based at least in part on a user put. For example, a therapist and/or traming can input data,
and m response, the processor defines the predetermuned operating condition and/or

predetermined coordinate based at least in part on the data.

[1055] The electronic assembly (e.g., the processor) receives a signal associated with a
current operating condition of the balance support device that is based at least in part on a
force exerted by a user standing on the balance support device, at 12. For example, once the
predetermined operating condition and/or the predetermined coordinate are defined and
graphically represented on the display, a user {e.g., a patient or an individual seeking to
receive balance and/or coordination therapy or training} can stand on the first plate. Thus, the
force exerted by the user from standing on the first plate changes the operating condition of

one or more of the flnd chambers, which in tum, can result in the first plate tilting relative to
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the second plate. A sensor or the like included in the control system and/or the electronic
assembly can therefore, sense a change in the operating condition and can send a signal to the

processor associated with the current operating condition.

[1056] The processor defines a coordinate along the plane based at least in part on the
current operatmg condition of the balance support device, at 13, As described above with
reference to the predetermined coordinate, the coordinate along the plane corresponds to
and/or correlates to a position on the display. Therefore, the processor sends a signal
indicative of an instruction to graphically represent data on the display that is associated with
the coordinate and the data associated with the predetomuned coordmate, at 14. Thus, the
user and/or the therapist or trainer can visually compare the position of the coordinate
graphically represented on the display to the position of the predetermined coordinate
graphically represented on the display. Based at least in part on the companson, the user
and/or the therapist or trainer can determine the user’s performance in placing the operating
condition of the support device within a predetermined and/or desired tolerance relative 1o the

predetermined operating condition.

[1057] In some instances, the method can optionally include defining a second
predetermined coordinate along the plane when the curremt coordinate 18 within the
predetermined and/or desired tolerance relative to the first predetermined coordinate. The
second predetermined coordinate can be associated with a different position on the display
and a different operating condition associated with the balance support device. As such, a
user can adjust the way he or she is standing on the first plate of the balance support device,
which in turn, changes the force exerted thereon. Thus, the user can change the current
operating condition of the balance support device to bring the current operating condition
within the predetermined and/or desired tolerance relative to, for example, the second
predetermined operating condition.  In this manner, the method 10 can be used in balance
and/or coordination therapy and/or training by defining anv suitable number of predetermined
operating conditions, which a wser, in turn, attempts to replicate by balancing and/or

otherwise adjusting the force exerted on the first plate.

(1058} In some embodiments, a patient using a balance support system such as the
support system 100 and/or 200 described herein can use one or more Functional Electrical
Stimulators {either external or implanted) to mitigate challenges associated with conditions

such as upper motor neuron injury or disease. For example, such a Functional Electrical
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Stimulator (FES) can be a NESS L300 ® stimulator, manufactured by Bioness, Inc., used to
mitigate adverse eoffects of a foot drop condition. In some mstances, using electrical
stimulators can improve a paticnt’s stability, range of motion, and/or the like. In some
mstances, it may be desirable to provide feedback from the balance support system fo the
FES systern used by the patient {e.g., via a wireless communication or the hike). The
feedback can include data associated with, for example, a starting or stopping stimulation
condition, a change m stimulation parameters and/or intensity, or stimulation tuming in
response fo tilt, speed, or other parameters of the support device or 1n response to patient’s
performance for different tasks performed using the balance support system. Similarly, the
FES system can be configured to provide data and/or feedback to the balance support system
associated with one or more operating conditions of the FES system, one or more system or
patient parameters, and/or the like. In some instances, a patient, therapist, and/or trainer can
be configured to control at least a portion the FES system and/or the balance support system
via an clectronic device such as a smartphone or other controller {e.g., a device similar to the

clectronic assembly 150 and/or 250 described herein),

[1659] Some embodiments described herein relate to a computer storage product with a
non-tragsitory  computer-readable mediom {(also can be referred to as a non-transitory
processor-readable medium) having instructions or computer code thereon for performing
various computer-implemented operations. The computer-readable medium (or processor-
readable mediumy) is non-transitory in the sense that 1t does not include transitory propagating
signals per se (¢.g., a propagating electromagoetic wave carrying information on a
transmission medium such as space or a cable). The media and computer code (also can be
referred to as code) may be those designed and constructed tor the specific purpose or
purposes. Examples of non-transttory computer-readable media melude, but are not limited
to, magnetic storage media such as hard disks, floppy disks, and magnetic tape; optical
storage media such as Compact Disc/Digital Video Discs (CD/DVDs), Compact Disc-Read
Only Memores (CD-ROMs), and holographic devices; magneto-optical storage media such
as optical disks; carrier wave signal processing modules; and hardware devices that are
specially configured to store and execute program code, such as Application-8pecific
Integrated Circuits (ASICs), Programmable Logic Devices (PLDs), Read-Only Memory
(ROM) and Random-Access Memory (RAM) devices. Other embodiments described herein
relate to a computer program product, which can inchide, for example, the instructions and/or

computer code discussed herein.
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[1088] Some cmbodiments and/or mcthods described hercin can be performed by
software {executed on hardware), hardware, or a combination thereof. Hardware modules
may include, for example, a general-purpose processor, a ficld programmable patc array
(FPGA), and/or an application specific integrated circit {ASIC).  Software modules
(executed on hardware) can be expressed in a variety of software languages (e.g., computer
code), including . C++ Java™ Ruby, Visual Basic™, and/or other object-oriented,
procedural, or other programming language and development tools.  Examples of compuier
code include, but are not limited to, micro-code or micro-instructions, machine instructions,
such as prodaced by a compiler, code used to produce a web service, and files containing
higher-level instructions that are executed by a computer using an interpreter.  For example.
cmbodiments may be implemented using vuperative programming languages {¢.g., C,
FORTRAN, etc), functional programming languages (Haskell, Erdang™, etc),
logical programming languages {e.g.. Prolog), object-oriented programming languages
{e.g., Java, C++, ctc.} or other suitable programming languages and/or development tools.
Additional examples of computer code include, but are not limited to, conirol signals,

encrypted code, and compressed code.

[1061] Whale various embodiments have been described above, it should be understood
that they have been presented by way of example only, and not limitation. Where schematics
and/or embodiments described above indicate certain components arranged in certain
orientations or positions, the arrangement of components may be modified. While the
embodiments have been particularly shown and described, it will be understood that various
changos in form and details may be made. For example, while the top plate 214 is shown and
described above as being a single plate {(e.g., a continuous plate having a substantially
rectangular shape}, in other embodiments, a support device can include, for example, a top
plate having two independent portions {e.g.. two top plates). In such embodiments, for
example, a user can stand on a first top plate or first portion of the top plate with a first leg
and can stand on a second top plate or second portion of the top plate with a second leg. In
this manner, an electronic assembly and/or control svstem can be configured to independently
control the first top plate {(or first postion of the top plate) and the second top plate {or second

portion of the top platc).

[1862) While the support deviee 210 is described above as including the set of fhud

chambers 22{) that are configured to dynamically support and/or move the top plate 214, in
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other embodiments, a sopport device can include any suitable mechanism configured to
perform a substantially similar function. For example, in some embodiments, a support
device can include onc or morc mechanical actuators, motors, linkages, kinematic
mechanisms, ¢ic. that can be transitioned between any suitable number of configurations to
dynamically support and/or move a plate on which a user stands. While the fluid chambers
220 are described herein as being, for example, pneumatic devices (e.g., air driven), in other
embodiments, a balance support device can include fluid chambers that are hydraulic devices

{e.g., hquid dniven).

[1063] Although various embodiments have been deseribed as having particular features
and/or combinations of components, other embodiments are possible having a combination of
any features and/or components from any of embodiments as discussed above. For example,
although the balance support system 200 is not described above with reference to FIGS, 2-8
as including a camera and/or video recording device, in other embodiments, the balance
support system 200 can include a camera, video recording device, and/or any other suitable
image capture device that can function similarly to the camera and/or video recording device

described above with reference to the balance support system 100,

[1064) Where methods and/or events described above mndicate certain events and/or
procedures occurring in certain order, the ordering of certain events and/or procedures may
be modified. Additionally, certain events and/or procedures may be performed concurrently

in a parallel process when possible, as well as performed sequentially as described above.
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1. An apparatus, comprising:

a plate configured to support a user standing on the plate;

a plurality of fluid chambers, each fluid chamber from the plurality of fluid chambers
configured to support at least a portion of the plate; and

an electronic assembly in communication with at least one sensor, the electronic
assembly configured to receive a signal from the at least one sensor indicative of at least one
of a pressure or a fill volume of each fluid chamber from the plurality of fluid chambers and
determine a tilt angle of the plate relative to a reference plane based on the at least one of the
pressure or the fill volume of each fluid chamber from the plurality of fluid chambers, the
electronic assembly configured to define a current coordinate along a plane based on the tilt
angle of the plate relative to the reference plane and to send a signal indicative of an
instruction to graphically represent data associated with the current coordinate on a display of
an electronic device,

in response to the current coordinate satisfying a criterion, the electronic assembly
configured to send a signal operable to change the fill volume within at least one fluid

chamber from the plurality of fluid chambers.

2. The apparatus of claim 1, wherein each fluid chamber from the plurality of fluid

chambers is a pneumatic spring.

3. The apparatus of claim 2, further comprising:

a control system including the at least one sensor, the control system is in electronic
communication with the electronic assembly, the control system including a compressor in
fluid communication with each fluid chamber from the plurality of the fluid chambers, the
compressor configured to provide a flow of a compressed gas to at least one fluid chamber
from the plurality of fluid chambers in response to a signal received from the electronic

assembly.
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4, The apparatus of claim 3, wherein the electronic assembly is configured to send a
signal to the control system indicative of an instruction to perform at one of a disconnecting
of at least one fluid chamber from the plurality of fluid chambers, a measuring of a fluid
pressure in at least one fluid chamber from the plurality of fluid chambers, and a changing of

a fluid pressure in at least one fluid chamber from the plurality of fluid chambers.

5. The apparatus of claim 1, wherein the current coordinate satisfies the criterion when a
difference between the current coordinate and a predetermined coordinate along the plane is

within a predetermined threshold.

6. The apparatus of claim 1, wherein the plurality of fluid chambers includes four fluid
chambers.
7. The apparatus of claim 1, wherein the at least one of the pressure or the fill volume of

each fluid chamber from the plurality of fluid chambers is based at least in part on a force

exerted by the user standing on the plate.

8. The apparatus of claim 1, wherein the at least one sensor includes at least a first sensor
and a second sensor, the first sensor is configured to sense at least one of a pressure or a fill
volume of at least one fluid chamber from the plurality of fluid chambers, and the second
sensor is configured to sense at least one of an orientation of the plate relative to the reference
plane, a velocity associated with a change in orientation of the plate relative to the reference
plane, and an acceleration associated with a change in orientation of the plate relative to the

reference plane.

9. The apparatus of claim 1, wherein the electronic device is a first electronic device, the
electronic assembly is in communication with at least the first electronic device and a second

electronic device separate from the electronic assembly.
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10.  The apparatus of claim 9, wherein the second electronic device is a functional
electrical stimulator donned by the user standing on the plate, an operating condition of the
functional electrical stimulator being based at least in part on one or more signals received

from the electronic assembly.

11. A method of using a balance support device having a plate, a plurality of fluid
chambers configured to support the plate, and an electronic assembly including at least a
processor, comprising;:

defining, at the processor, a predetermined coordinate along a plane based on a
predetermined tilt angle of the plate relative to a reference plane;

sending, from the processor and to a display, a signal indicative of an instruction to
graphically represent data associated with the plane and the predetermined coordinate along
the plane on the display;

receiving, at the processor and from a sensor, a signal indicative of at least one of a
pressure or a fill volume within each fluid chamber from the plurality of fluid chambers, the at
least one of the pressure or the fill volume within each fluid chamber from the plurality of
fluid chambers based at least in part on a force exerted by a user standing on the plate;

defining, at the processor, a current tilt angle of the plate relative to the reference plane
based on the at least one of the pressure or the fill volume within each fluid chamber from the
plurality of fluid chambers;

defining, at the processor, a coordinate along the plane based on the current tilt angle
of the plate; and

sending, from the processor to the display, a signal indicative of an instruction to
graphically represent data associated with the coordinate and the data associated with the

predetermined coordinate on the display.

12.  The method of claim 11, wherein the balance support device includes a control

system,
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the processor configured to send a signal to the control system indicative of an
instruction to change a fill volume withing at least one fluid chamber from the plurality of

fluid chambers to move the plate relative to the reference plane.

13.  The method of claim 11, wherein the coordinate along the plane corresponds to a

graphically represented position on the display.

14.  The method of claim 11, further comprising:
sending, from the processor to the display, a signal indicative of an instruction to
graphically represent an indication on the display when a difference between the coordinate

and the first predetermined coordinate is within a predetermined threshold.

15.  The method of claim 11, wherein the predetermined coordinate is a first predetermined
coordinate and the predetermined tilt angle is a first predetermined tilt angle, the method
further comprising:

sending, from the processor to the display, a signal indicative of an instruction to
graphically represent an indication on the display when a difference between the coordinate
and the first predetermined coordinate is within a predetermined threshold; and

defining, at the processor, a second predetermined coordinate along the plane based on
a second predetermined tilt angle, the second predetermined coordinate being different from
the first predetermined coordinate and the second predetermined tilt angle being different

from the first predetermined tilt angle.

16. A method of using a balance support device having a plate, a plurality of fluid
chambers configured to support the plate, and an electronic assembly including at least a
processor, comprising;:

sending, from the processor and to a display, a signal indicative of an instruction to
graphically represent data associated with a plane and a first target area along the plane on the

display, the first target area having a first size and a first position along the plane;
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receiving, at the processor and from a sensor, a signal indicative of at least one of a
pressure or a fill volume within each fluid chamber from the plurality of fluid chambers, the at
least one of the pressure or the fill volume within each fluid chamber from the plurality of
fluid chambers based at least in part on a force exerted by a user standing on the plate;

defining, at the processor, a current coordinate along the plane representing a tilt angle
of the plate relative to a reference plane based at least in part on the at least one of the
pressure or the fill volume within each fluid chamber from the plurality of fluid chambers;

sending, from the processor to the display, a signal indicative of an instruction to
graphically represent on the display data associated with the plane, the current coordinate
along the plane, and an indication when the current coordinate is disposed within the first
target area; and

defining, at the processor, a second target area having a second size and a second
position along the plane, the second size and the second position being different from the first

size and the first position, respectively.

17.  The method of claim 16, wherein the balance support device includes a control
system, the control system is in electronic communication with the electronic assembly and

fluidic communication with each fluid chamber from the plurality of fluid chambers.

18.  The method of claim 16, wherein the first target area encompasses a first plurality of
coordinates along the plane, a difference between each coordinate and a first predetermined
coordinate along the plane being within a first predetermined threshold, and

the second target area encompasses a second plurality of coordinates along the plane, a
difference between each coordinate from the second plurality of coordinates along the plane
and a second predetermined coordinate along the plane being within a second predetermined
threshold, the second predetermined threshold being different from the first predetermined
threshold.

19.  The method of claim 16, further comprising:
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sending, from the processor to the display, a signal indicative of an instruction to
graphically represent data associated with the plane and the second target area along the plane

on the display.
20.  The method of claim 16, further comprising:
sending, from the processor to the display, a signal indicative of an instruction to

graphically represent data associated with the current coordinate and the data associated with

the first target area on the display prior to the current coordinate satisfying the criterion.
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