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Disclosures

AJday Doherty is the Director of Clinical Education for Quantum Rehab

AAlthough the pictures and equipment utilized are heavily Quantum
Rehab products, the main four power wheelchair manufacturers all
have Bluetooth capabilities and similar ways of accessing the
technology discussed in the presentation.
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Learning Objectives

AParticipant will be able to differentiate three different access methods
for power wheelchair control and the benefits each offers consumers.

AParticipant will be able to compare 2 ways power wheelchair
electronics can promote a higher level of independence in the
consumer using the wheelchair.

AParticipant will be able to list 2 considerations for controlling power
positioning through their specialty controls.
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Traditional Methods of controlling a
power wheelchair
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Hierarchy of Input Devices

Proportional Controls
AStandard Joystick
AsStandard Joystick with
Modifications
AHandles, mounting/placement,
programming
AAlternative Joysticks
AMini, chin, forearm, foot, head
AAlternative proportional Controls
ATouch Pads

Digital/Switch Controls
A3 to 5 Switch Controls

A Head array, tray mounted, hardware
mounted

APneumatic Controls (Sip and
Puff)

A2 Switch Controls
A1 Switch Control
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Decision Making Process and
Considerations
A\évr:jat consistent movements does the individual have on their
ody.
AHow is the endurance of the consistent movements.
AWill they require changes to the system in the future?
AProgramming Capabilities
APhysical Specifications of the Device

AWhat other technology can they benefit from?
ACommunication devices
AComputer access
AEnvironmental access
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Specialty control Options
and Outcomes
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Proportional Controls

- - | =
Alternative Joysticks
ACan be us in a variety of locations 4

and configurations including:
A Micro
A Mini

A Chin
A Forearm
A Foot
A Head
~a

A Should be chosen based on:
A Force of deflection required
A Amount of Joystick Throw
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Minimum Movement
Proportional Controls

Mo - Vis Micro

A 8.5 grams - least amount of force
required for any of the joysticks
Stealth carries.

A3.3 mm throw & shortest throw for
any of the joysticks Stealth carries.

ADeveloped for easy use for those
with poor or weak muscular power
or restricted movement, use with
finger, l i p, tongu

AMicro Ball Top (IDM-04) and Cup
Top (IDM-05) can be ordered
separately.




6/5/2019

Minimum Movement
Proportional Controls

Mo -Vis Multi
A49.89¢ of force
A7.1mm throw

ADesigned for users with
limited muscular power such
as ALS or MS, ideal for use as
a chin-, lip- or finger joystick.

A2 - 3.5mm jack inputs are built
into the joystick for adding
switch options.
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Minimum Movement Proportional
Control Mounting Options

-

A o
3\
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Minimum Movement
Proportional Controls

Precision Mini Proportional
Joystick (PMPJ)
A43 grams force
AcCastled 9.5mm throw
ACone 8 10.3mm throw
AFinger Tip & 14.4mm throw

AThe reaction can be fine
tuned so the slightest change GRIP cone T
offers precision control.

i %
ACan be used for finger or chin EIU | é , EL

control
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Alternate Proportional
Control Example

13

13



6/5/2019

Alternate Proportional
Control Example
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Alternative Proportional
Controls

All Around Lite
A120g-Standard joystick.
A7mm Throw.

AAll-round use: can be used as a
chin joystick, standard joystick.

AShorter overall height than All
Around.

A2 3.5mm jack inputs are built
into the joystick for adding
switch options.
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Alternative Proportional
Controls

All Around
A249g-Standard joystick.
A19.5 mm Throw.

AAll-round use: can be used as
a chin joystick, standard
joystick.

A2 3.5mm jack inputs are built
into the joystick for adding
switch options.
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Mounting Options

Ty o
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Alternative Proportional
Controls

Mushroom

A227g force

AUnique mechanical and tactile
configuration

AAppears to amplify minimal
force and ROM

ACan be used for hand or foot
control
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Alternative Proportional
Controls

Switch -It Arm
Drive

ACompact Joystick Mounted
below the armrest trough

AAllows driving with more gross
motor movements

ARequires Elbow flexion and
extension as well as shoulder
internal and external rotation
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Alternative Proportional
Controls

ASL Foot Control Mounting
Adapter
AAllows individuals with strong foot
movements to drive a power
wheelchair with proportional
control

AAllows wheelchair control through
plantarflexion/dorsiflexion along
with right/left foot movements

AMounts on footrest hangers in
place of the footplate.
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Alternative Proportional
Controls

ASL RIM Control

AProportional Joystick attache
to headrest

ASet up like Direction
Proportional Joystick with
either reset switch or toggle
for forward <>reverse change

ACan be hard on the neck
muscles.

ATypically found used with
individuals who have always
used this input device.
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Alternative Proportional
Controls

Switch -it Touch Drive 2

AcCell Phone Touchscreen technology

ANo force required

AMaintain contact with screen for
driving

ABuilt in Mode Port

AConfigured for Absolute or Relative
start position

AAvailable for QLogic, P&G, and-Ret
(not on Invacare)
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Case Study Zoe

A Diagnosis: Tetrédmelia Syndrome
(Congenital Lack of All Extremities)

A Age: 17 years old

A Secondary medical conditions:
Chronic Lung disease, Ciliary
Dyskinesia, Difficulty regulating
temperature.

A Goals: To allow Zoe to be
independent in as much of her
daily life as possible including
management of her medical
conditions.
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Case Study Zoe

ATechnology Zoe requires for
independence:

A Chin control for control over the power
wheelchair.

A Power boom (chin control, mouth stick
and Smart phone are mounted on
boom).

A Switch on headrest to control power
booms movements.

AMouth stick for access to her phone.

ABluetooth for access to her tablet
through her chin controls for her
school work.

A Infrared for access to television at
home.

24

24



6/5/2019

Case StudyZoe

AZoe controls her main power boom
thrctaugh a switch mounted on her head
rest.

A This boom has her enhanced display, sm

phone and proportional chin control
mounted on it.

AHer wheelchair also has an ECU mod
which she uses to control:

A Her power boom with her tablet which she
uses for school work.

A Her fan which she uses to regulate her
body temperature.
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AZoe driving her power wheelchair with her proportional chin

control.

Case Study Zoe
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Proportional vs Digital/Switch

Digital/Switch

AAIl or nothing responseéd 6 A (i OK
2N 2FF¢

AEach direction is controlled by a
different switch

ASpeed changes require mode changes
and programming

ARequires less motor control, skill, and

in some cases strength to operate ‘. L .’
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Non - Proportional
Alternative Controls

A3 to 5 Switch Controls
AHead Array
ATray Mounted
AHardware mounted
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3 to 5 Switch Control

A5 switchesprovide the client with forward, left, right, reverse and mode.

A4 switchesprovide forward, Left, Right, Reverse, and the left switch

provides mode changes with a double command.

A3 switchesprovides forward, Left, Right, Reverse with a quick tap/toggle of

the forward switch to change the directional arrow on the display to

reverse, and a double command on the left or switch provide a mode

change.
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Non - Proportional Alternative
Controls

Overview of theiDrive 4

AiDrive4 has (6) smart input
connections
A wiill recognize if a mechanical switch
or proximity switch is plugged into
the system
ASensors and mechanicals can go
anywhere

AcClinically can progress/change with
the person to meet their needs.

Als programmable with a smart
phone app.
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Considerations for
Digital/Switch Controls

Sip and Puff Programming
AlLatched/Momentary
AlLatch Options (Cruise,Step, 1Step)
ABraking OptionsfecelStop/Quick Stop)
ADouble Command

/ / Indoor
// /Slow
NN g

W/ /
\

)
7 /

NEINTEN -\

‘e /
10.0..

| C(Latch’

" /TRIPY 001.3
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Combo Sip and Puff Head Array

AThese are ideal for people who have left
and right head movements but find
gf_%lfng i eir head off of the rear pad

ifficult.

AThese systems use the head array for left
and right and sip and puff for forward
and reverse.

AThese are also great for the person that
is unable to differentiate between a soft
and hard Sip or puff.

AYou may consider this for users with a
hlqh Spinal Cord Injury, Multiple
Sclerosis, Brain Injury, or many other
diagnoses.
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Lindsey T Sip and Puff Head Array
combination

AC37 incomplete quadriplegia.
AUsed sip and puff initially after
NEKFo odzi RARYQ{,
ARuled out chin control.
ARuled out head array.

ABest luck was with head array
and sip and puff combination.
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Lindsey - Sip n Puff Head Array
Combo Case Study

AShe did not like the latch function
with sip and puff. She liked the
function but not the extra command
to stop the wheelchair. Concern was
if the straw comes out of her mouth
how will she stop the chair.

ASolution: cut off the end of the sip
and puff straw so it is smooth and
flush, she can then seal the end of
the straw once the pressure is
provided which tricks the system
Into thinking it is latched.

A Offers piece of mind that the
wheelchair will stop if she loses contact
with the straw.
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Lindsey T Sip and Puff Head Array
combination

AUse of Power Positioning

AChanges mode by performing a double left command on her head
array pad to get into her seat functions.

AUses a puff/forward command to control her foot position.

AUses Advanced Seating: The left and right head array pads control tilt
and recline. She prefers this since she is always afraid especially with
recline that she will lose contact with her straw.
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Non - Proportional Alternative
Controls

2 Switch Controls

Standard

ASet up in the Qogic programming as
2 switch control

Linked Driving

AUsingiDrive4 this is set up as-3
Direction Proportional switch
operation

36
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Non - Proportional Alternative
Controls

Standard 2 Switch
Driving
AForward Drive Command

Double hit and hold of the right
switch

AReverse Drive Command
Double hit and hold of the left
switch

ALeft Drive CommangHit and
hold of the left switch

ARight Drive CommandHit and
hold of the right switch
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Non - Proportional Alternative
Controls

2 Switch Linked Driving

A Left Drive CommandHit and hold
the left switch

A Right Drive CommanHit and hold
of the right switch

A Forward Drive CommancHit and
hold both left and right switches
together.

A Reverse Drive Commandap both
left and right switches to flip the
arrow from forward to reverse, then
hit and hold both left and right
switches.
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Examples of Linked Driving

Proximity Switches

Mechanical Switches
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Examples of Linked
Driving
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Non - Proportional Alternative
Controls

1 Switch Control (Scanning)

ADirectional Options are scanned g‘;%
on the display S or

AWnhen the desired direction is B
highlighted then the switch is 4 A )
activated and hold the switcas ' /jO/.Omph
long agthey want to go that i

TRIP. 001.3

direction A - m A

ATo stop the chair the switch is
released
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Non - Proportional Alternative

ABuilt into the systemfor people
who have a progressive condition.

Controls

1 Switch Control (Scanning)

AAllows a person with juDNE O3 wine &F
switch access site on their body tojrd . 2= N
independently drivea power Indoor
wheelchair and contradll ofthe /Slow
features the power wheelchair ¢ ; :
offers. 20.0..

AProvides devel of independent N/
driving that an individual would not P 001.3
have without a scanning option. A\ - A4
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1- Switch Scanning

Mounting Options
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Andrew

A3 year old boy at initial evaluation

ACerebral Pals%/_: DoubléemiparesisNot
diagnosed until 6 months of age.

AAndrew lives with his father, mother,
little brother and little sister.

AHe has difficulty with controlled
movements in his upper extremities.

AHe has significant difficulty with head,
neck and trunk control.

AHis tone fluctuates. His upper and lower

extremities have high tone while his
trunk and neck have low tone.
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Andrew
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Digital/Switch Controls

AEye Gaze
AGaze Operated System that is a combination system with spgecérating
A4 quadrant screen that end user looks at the desired direction
ANot available in the US

AFuture Possibilities
ABrain, voice, computer generatedhot likely
ATongue Drive prototypes in the field
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Think Globally About The Individuals
Needs

A2 KIFG N3 G0KS AYRAGARAZ £ Qa St SOUNRY)
ADo they need expandable or na@xpandable electronics?

AWhat does expandable electronics offer that would be useful to the
individual?
A Specialty control use?
ABluetooth and Infrared use?
A Specialized programming for increased level of independence?

AWhat other technology can they benefit from?
ACommunication devices
AComputer access
AEnvironmental access
AWork or school
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Computers Communication

Cellular Telephones

Environmental
Controls

These Days Connection is Everything
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Global Dependency on Mobile
Devices

AToday there is a Global dependencyfor
work/school/interpersonal competence for immediate
access to view/respond to text
messaging/email/telephone/documents

AMobile devices are a need by societytoday for how
people interact, shop & learn

ACrucial for individuals who are dependent on
powered mobility due to limitations in their motor
control. Mobile devices provide accessible solutions
This is an important consideration for power
wheelchair users to provide improved independence.

https://lwww.google.com/search?q=free+picture+of+a+cell+phone+sending+signal&rlz=1C1CHBF_enUS700US700&espv=2&biw=1440&!
=844&tbm=isch&tbo=u&source=univ&sa=X&sqi=2&ved=0ahUKEwigkrazwvLRAhVIZIMKHXcNBMcQsAQIGQ#imgrc=Z0URcglg2wiuFM:
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