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Disclosures

ÅJay Doherty is the Director of Clinical Education for Quantum Rehab

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

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

ÅParticipant will be able to list 2 considerations for controlling power 
positioning through their specialty controls.

Learning Objectives
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Traditional Methods of controlling a 
power wheelchair
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Hierarchy of Input Devices

Proportional Controls

ÅStandard Joystick

ÅStandard Joystick with 
Modifications
ÅHandles, mounting/placement, 

programming

ÅAlternative Joysticks
ÅMini, chin, forearm, foot, head

ÅAlternative proportional Controls
ÅTouch Pads

Digital/Switch Controls

Å3 to 5 Switch Controls
ÅHead array, tray mounted, hardware 

mounted

ÅPneumatic Controls (Sip and 
Puff)

Å2 Switch Controls

Å1 Switch Control
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Decision Making Process and 
Considerations

ÅWhat consistent movements does the individual have on their 
body.

ÅHow is the endurance of the consistent movements.

ÅWill they require changes to the system in the future?

ÅProgramming Capabilities

ÅPhysical Specifications of the Device

ÅWhat other technology can they benefit from?
ÅCommunication devices
ÅComputer access
ÅEnvironmental access
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Specialty control Options 
and Outcomes
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Proportional Controls

Alternative Joysticks
ÅCan be us in a variety of locations 

and configurations including:
ÅMicro
ÅMini
ÅChin
ÅForearm
ÅFoot
ÅHead

ÅShould be chosen based on:
ÅForce of deflection required
ÅAmount of Joystick Throw
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Minimum Movement 
Proportional Controls

Mo - Vis Micro

Å8.5 grams - least amount of force 
required for any of the joysticks 
Stealth carries.

Å3.3 mm throw ðshortest throw for 
any of the joysticks Stealth carries.

ÅDeveloped for easy use for those 
with poor or weak muscular power 
or restricted movement, use with 
finger, lip, tongueê

ÅMicro Ball Top (IDM-04) and Cup 
Top (IDM-05) can be ordered 
separately.
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Mo - Vis Multi

Å49.89g of force

Å7.1mm throw

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

Å2 - 3.5mm jack inputs are built 
into the joystick for adding 
switch options. 

Minimum Movement 
Proportional Controls
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Minimum Movement Proportional 
Control Mounting Options
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Precision Mini Proportional 
Joystick (PMPJ)

Å43 grams force
ÅCastle ð9.5mm throw

ÅCone ð10.3mm throw

ÅFinger Tip ð14.4mm throw

ÅThe reaction can be fine-
tuned so the slightest change 
offers precision control.

ÅCan be used for finger or chin 
control

Minimum Movement 
Proportional Controls
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Alternate Proportional 
Control  Example
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Alternate Proportional 
Control  Example
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Alternative Proportional 
Controls

All Around Lite

Å120g-Standard joystick.

Å7mm Throw.

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

ÅShorter overall height than All 
Around.

Å2 3.5mm jack inputs are built 
into the joystick for adding 
switch options.
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All Around 

Å249g-Standard joystick.

Å19.5 mm Throw.

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

Å2 3.5mm jack inputs are built 
into the joystick for adding 
switch options.

Alternative Proportional 
Controls
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Mounting Options
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Mushroom

Å227g force

ÅUnique mechanical and tactile 
configuration 

ÅAppears to amplify minimal 
force and ROM

ÅCan be used for hand or foot 
control

Alternative Proportional 
Controls
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Switch -It Arm 
Drive 

ÅCompact Joystick Mounted 
below the armrest trough

ÅAllows driving with more gross 
motor movements

ÅRequires Elbow flexion and 
extension as well as shoulder 
internal and external rotation

Alternative Proportional 
Controls
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ASL Foot Control Mounting 
Adapter

ÅAllows individuals with strong foot 
movements to drive a power 
wheelchair with proportional 
control

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

ÅMounts on footrest hangers in 
place of the footplate.

Alternative Proportional 
Controls
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ASL RIM Control

ÅProportional Joystick attached 
to headrest

ÅSet up like 3-Direction 
Proportional Joystick with 
either reset switch or toggle 
for forward <->reverse changes

ÅCan be hard on the neck 
muscles.

ÅTypically found used with 
individuals who have always 
used this input device.

Alternative Proportional 
Controls
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Switch - it Touch Drive 2

ÅCell Phone Touchscreen technology

ÅNo force required

ÅMaintain contact with screen for 
driving

ÅBuilt in Mode Port

ÅConfigured for Absolute or Relative 
start position

ÅAvailable for Q-Logic, P&G, and R-Net 
(not on Invacare)

Alternative Proportional 
Controls
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Case Study Zoe

ÅDiagnosis: Tetra-Amelia Syndrome 
(Congenital Lack of All Extremities)

ÅAge: 17 years old

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

ÅGoals: 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

ÅTechnology Zoe requires for 
independence:
ÅChin control for control over the power 

wheelchair.
ÅPower boom (chin control, mouth stick 

and Smart phone are mounted on 
boom).
ÅSwitch on headrest to control power 

booms movements.
ÅMouth stick for access to her phone.
ÅBluetooth for access to her tablet 

through her chin controls for her 
school work.
ÅInfrared for access to television at 

home.
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ÅZoe controls her main power boom 
through a switch mounted on her head 
rest.
ÅThis boom has her enhanced display, smart 

phone and proportional chin control 
mounted on it.

ÅHer wheelchair also has an ECU module 
which she uses to control:
ÅHer power boom with her tablet which she 

uses for school work.
ÅHer fan which she uses to regulate her 

body temperature.

Case StudyZoe
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Case Study Zoe

ÅZoe driving her power wheelchair with her proportional chin 
control.
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Proportional vs Digital/Switch

Digital/Switch

ÅAll or nothing response-ǎǿƛǘŎƘ ƛǎ άƻƴ 
ƻǊ ƻŦŦέ

ÅEach direction is controlled by a 
different switch

ÅSpeed changes require mode changes 
and programming

ÅRequires less motor control, skill, and 
in some cases strength to operate
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Non -Proportional 
Alternative Controls

Å3 to 5 Switch Controls
ÅHead Array

ÅTray Mounted

ÅHardware mounted
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3 to 5 Switch Control

Å5 switches provide the client with forward, left, right, reverse and mode.

Å4 switches provide forward, Left, Right, Reverse, and the left switch 

provides mode changes with a double command.

Å3 switches provides 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

ÅiDrive4 has (6) smart input 
connections 
ÅWill recognize if a mechanical switch 

or proximity switch is plugged into 
the system

ÅSensors and mechanicals can go 
anywhere

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

ÅIs programmable with a smart 
phone app.

Overview of the iDrive4
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Considerations for 
Digital/Switch Controls

Sip and Puff Programming
ÅLatched/Momentary

ÅLatch Options (Cruise, 3 ςStep, 1-Step)

ÅBraking Options (DecelStop/Quick Stop)

ÅDouble Command
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Combo Sip and Puff Head Array

ÅThese are ideal for people who have left 
and right head movements but find 
lifting their head off of the rear pad 
difficult.

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

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

ÅYou may consider this for users with a 
high Spinal Cord Injury, Multiple 
Sclerosis, Brain Injury, or many other 
diagnoses.

32



6/5/2019

33

Lindsey ïSip and Puff Head Array 
combination

ÅC3-7 incomplete quadriplegia.

ÅUsed sip and puff initially after 
ǊŜƘŀō ōǳǘ ŘƛŘƴΩǘ ƭƛƪŜ ƛǘΦ

ÅRuled out chin control.

ÅRuled out head array.

ÅBest luck was with head array 
and sip and puff combination.
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ÅShe 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.
ÅSolution: 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.
ÅOffers piece of mind that the 

wheelchair will stop if she loses contact 
with the straw.

Lindsey - Sip n Puff Head Array 
Combo Case Study
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ÅUse of Power Positioning

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

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

ÅUses 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. 

Lindsey ïSip and Puff Head Array 
combination
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Non -Proportional Alternative 
Controls

2 Switch Controls

Standard

ÅSet up in the Q-logic programming as 
2 switch control

Linked Driving

ÅUsing iDrive4 this is set up as 3-
Direction Proportional switch 
operation
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Standard 2 Switch 
Driving

ÅForward Drive Command: 
Double hit and hold of the right 
switch

ÅReverse Drive Command: 
Double hit and hold of the left 
switch

ÅLeft Drive Command: Hit and 
hold of the left switch

ÅRight Drive Command: Hit and 
hold of the right switch

Non -Proportional Alternative 
Controls
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2 Switch Linked Driving

ÅLeft Drive Command: Hit and hold 
the left switch

ÅRight Drive Command: Hit and hold 
of the right switch

ÅForward Drive Command: Hit and 
hold both left and right switches 
together.

ÅReverse Drive Command: Tap both 
left and right switches to flip the 
arrow from forward to reverse, then 
hit and hold both left and right 
switches.

Non -Proportional Alternative 
Controls
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Examples of Linked Driving

Proximity Switches Mechanical Switches
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Examples of Linked 
Driving
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1 Switch Control (Scanning)

ÅDirectional Options are scanned 
on the display

ÅWhen the desired direction is 
highlighted then the switch is 
activated and hold the switch as 
long asthey want to go that 
direction

ÅTo stop the chair the switch is 
released

Non -Proportional Alternative 
Controls
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1 Switch Control (Scanning)

ÅAllows a person with just ONE
switch access site on their body to 
independently drivea power 
wheelchair and control all of the 
features the power wheelchair 
offers.

ÅProvides a level of independent 
driving that an individual would not 
have without a scanning option.

ÅBuilt into the system for people 
who have a progressive condition.

Non -Proportional Alternative 
Controls
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1- Switch Scanning

Mounting Options
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Andrew

Å3 year old boy at initial evaluation
ÅCerebral Palsy: Double Hemiparesis; Not 

diagnosed until 6 months of age.
ÅAndrew lives with his father, mother, 

little brother and little sister.
ÅHe has difficulty with controlled 

movements in his upper extremities.
ÅHe has significant difficulty with head, 

neck and trunk control.
ÅHis 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

ÅEye Gaze
ÅGaze Operated System that is a combination system with speech-generating

Å4 quadrant screen that end user looks at the desired direction

ÅNot available in the US

ÅFuture Possibilities
ÅBrain, voice, computer generated ςnot likely

ÅTongue Drive ςprototypes in the field
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Think Globally About The Individuals 
Needs

Å²Ƙŀǘ ŀǊŜ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ŜƭŜŎǘǊƻƴƛŎ ƴŜŜŘǎΚ
ÅDo they need expandable or non-expandable electronics?
ÅWhat does expandable electronics offer that would be useful to the 

individual?
ÅSpecialty control use?
ÅBluetooth and Infrared use?
ÅSpecialized programming for increased level of independence?

ÅWhat other technology can they benefit from?
ÅCommunication devices
ÅComputer access
ÅEnvironmental access
ÅWork or school
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Environmental 
Controls

Cellular Telephones

Computers Communication
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Global Dependency on Mobile 
Devices 

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

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

ÅCrucial 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://www.google.com/search?q=free+picture+of+a+cell+phone+sending+signal&rlz=1C1CHBF_enUS700US700&espv=2&biw=1440&bih
=844&tbm=isch&tbo=u&source=univ&sa=X&sqi=2&ved=0ahUKEwigkrazwvLRAhVlzIMKHXcNBMcQsAQIGQ#imgrc=Z0URcgIq2wiuFM:
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