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The ACE Centre
Charitable Trust established in 1984

Our mission
To provide personalised and independent
assessment, research and development, advice
and training services for people with severe 
physical and communication disabilities, and those
who support them. 
By doing this we enable them to communicate,
learn and participate in society. 



What we do
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Eye control is firmly established 

• Reliability is increasing
• Developing rapidly
• Commercially available, training and support
• It has become a choice

• Exciting possibilities!



Access to Technology
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“ Finding the most functional selection technique is 
sometimes considered the key to successfully using 
augmentative and alternative communication (AAC) 
particularly for individuals with severe sensory and/or 
motor impairments.  “ Dowden P and Cook A (2002)



Eye gaze 

• ‘At this time no clinician, engineer or 
researcher I have interviewed knew how to 
predict which eye gaze product would work 
for which individual’ [ACN 2009 Vol 21 No 3 
Page 6] Ed. Sarah Blackstone 



Commercially available devices
in the UK 

• Alea Technologies Gmbh - Intelligaze IG-30

• DynaVox Technologies - EyeMax System

• EyeTech Digital Systems - EyeTech TM3

• LC - LC Edge 

• PRC (Prentke Romich Company) – ECOpoint

• Tobii Technology - C12 + CEye, MyTobii P10,



Technical differences
• Alea: Dark pupil. 30, 40 or 50 samples, Large 

movements (>20cm). Working-Box: 30W x 20H x 20D 
cm³

• Dynavox Eyemax: Dark Pupil. Large movements 
(>20cm). H x W x D = 6" x 9.4" x 11" Working distance of 
eyes from the display: 17-28“

• Ecopoint : Moderate movements (>5cm < 20cm).25cm x 
38cm x 20cm

• LC Edge: Excellent head control 3.8x3.0x3.8
• TM3: 15-55 samples per second, 25 X 16 X19 cm
• Tobii: Large movements Dark & Bright Pupil (>20cm). 

30 x 15 x 20 cm



Hardware/software issues

Interplay between hardware and 
software makes a complex picture

(eye enabled, mouse controlled…)

Speech Bubble will help to clarify the 
situation between hardware, software, 
vocabularies



Our Challenge

How can we best advise and support 
individuals who are interested in 
using eye gaze technology



Our Challenge

• Preparation
• Setting up
• Getting Started
• Moving on



Preparation

• Put individual at centre of assessment
– background information essential

• Set clear objectives and guidelines, 
always compromises to be made, 
– be flexible, open to change

• Can be emotional for all 



external environment , setting, familiarity, distractions, 
noise, temperature, lighting, social support, Internal 
environment , metabolism, hunger, thirst, seizure 
activity, wellness, immunological, respiratory, 
cardiovascular, cognition , experience, knowledge, 
memory, education both formal and informal, behaviour ,
motivation , cultural, spiritual, habits, routines, 
temperament, preferences, interests consciousness, 
emotional , labile, frustration, happiness, boredom, 
disappointment, desire, motor , primitive reflexes, range 
of movement, force, muscle tone, power, endurance, 
coordination, tremor, strength, effort, energy, skin 
integrity, fatigue, skeletal deformities joint contractures, 
skeletal alignment, nutrition, hearing , acuity, vision , 
acuity, visual tracking, scanning, visual fixation, taste, 
perception , spatial, proprioception, kinaesthetic, 
anticipated course of condition, touch sensation, smell, 
language, understanding, age, comfort etc……



Visual Problems

Approximately 70% of users of eye gaze 
communication aids have “visual” problems

Cogain Charlier et al D3.4 p 2

Difficulties: optics, ocular-motor, cognitive,
functional vision



Activities away from technology

Rebecca

Tamsin



Be prepared to be surprised

• Georgie

• 17 year old with CP

• Described as 
profoundly physically 
and cognitively disabled

• Visual abilities unknown



Be prepared to be surprised

• Case study: Marcy

• 4 years, C P
• Dystonic movements

• Deep brain 
stimulation

• attends conductive 
education nursery

• Eye-pointing 
communication book



Be prepared to be surprised

• Case study: Michelle

• College Student
• Total body Dystonic

movement disorder

• Deep brain 
stimulation

• Unable to track status 
due to pupil size



Creating a working position
• Good seating and careful positioning crucial.
• May need additional head/neck support.  
• Generally an arms length away from the chest
• Top of the screen slightly above eye level.  



Positioning for eye control

“When using an eye gaze system we have 
found that some users may benefit from 
having the computer screen a bit higher than 
is generally advisable.  This maybe because 
the user opens his/her eyes more when 
looking up, allowing the eye gaze system to 
recognise where the user is looking more 
easily.” Cogain Holmqvist, Buchholz 2009 
Environmental and ergonomic issues D3





Systems have built in position 
indicators

Dynavox EyeMax Liberator ECHOpoint



Full screen ‘track status’ to familiarise



Recognition of eyes
Camera must have unobstructed view of persons pupil/s

• Smiling
• Droopy Eye lids 
• Long eyelashes
• Treatments- Medication, Deep brain stimulation (dilated 

pupil) 
• Reflection, respiratory masks, ear rings, glasses, contact 

lenses, lenses moving around within the eye
• Fluctuation of eye dominance 
• Squint
• Camera obstructed.  Frames, 
• Laser eye treatment
• Dark eyes (contrast between iris and pupil
• Involuntary movement



• Goldberg and Wichansky 2003 estimate 
that up to 20% of randomly selected 
subjects fail to get a good calibration. 
Cogain 2005 D3 p12

• In 2010 we are getting a better success 
rate, in most cases able to track the eyes.  
Always need to try different 
systems.



Introducing eye control

• Likely that the individual has never seen 
someone using the computer in this way

• Consider how to introduce the technology

• Careful support, both verbal and visual to 
introduce the technology.



Calibration

• Carefully consider most appropriate 
calibration options

• Allow time
• Consider starting initial activities with 

someone else’s good calibration



Calibration options

• Recalibrate certain areas of screen. 
• Appearance of calibration stimulus 

(circle, picture, video)
• Auditory feedback for calibration.
• Choice of areas of the screen to 

calibrate
• Automatic v keyboard step through





Selection Method

• Dwell Time
• Switch
• Blink 
• Voice  



Dwell 

• Setting appropriate dwell time essential

• Dwell time can be altered



• Switch (Ahmed)



Visual Feedback

• Eye image on screen

• Dwell selection 
feedback  

• On screen pointer

• Highlighting a cell
• Magnification 



Magnification



Getting started - activities



Activities
• May wish to use ready made software activities
e.g. ‘Catch mii’ ‘Target and Touch’, Grid activities

• Often need to design from scratch at this stage



Design from scratch

• Non challenging 

• Motivating

• Easily adaptable and extendable



Selection Set Design







Customised for a deaf child



Music



Webcam



Consider

• Organisation of images
- background colour, size, spacing, 

• Visual appearance pictures, symbols, text

• Auditory support or feedback, 



Less busy for eyegaze?

Accurately used Picture
Wordpower with a switch

Redesigned Picture 
Wordpower for eyegaze:
William was accurate but 
demotivated



Resting place
• Much discussion about position for a resting 

place
– Central, adjacent to message bar, offscreen buttons 

etc

• Optimal resting place is often unique to the 
individual and the activity they are carrying out



Accurate with an
onsceen keyboard.  

Offscreen pause button  
Conserves space 

onscreen

Offscreen buttons,  
pause:



Sono Key

Talk together Level 4/5



Rebecca: large, highlightable, ‘thinking space’



Keyboards

Consider accuracy, target size in 
design





Encoded



Keyboards

• Dynamic keyboard

• CanAssist

• www.CanAssist.ca. 



Keyboard Design



Moving On

• Continued assessment and review

• Long term implications of eye control 
unknown



Javed’s quote
• “Eyegaze is so much more comfortable 

compared to methods that I currently use. 
I don’t have to use any neck movements 
and hurt it! I am much faster with using 
Eyegaze as my eyes are in control”.



Javed’s quote cont.

• “ Accuracy is one of the disadvantages of 
eyegaze in comparison to the 
headpointing and headmouse. This is 
because focus is imperative when using 
eyegaze technology”. 



Ahmed

Accurate eyegaze user

Chose not to use his eyes
• constant focus

• wanted something 
more discrete

• chose to use a joystick 
and switch with his foot  



Eye Stamina

• Fatigue issues with the eyes. 

• Need to build up stamina of eye muscles.

• Varies significantly with individuals.



Loans

• build up eye stamina followed by possible 
reassessment 

• help people evaluate how eye control 
might be used in their environment.



Loans continued



Mounting
• Ease and safety of mounting is dependent 

upon the weight, screen, robustness of 
eye control device

• Examples of different mounting systems



Ideas for the future

• Eye movement as a switch: two distinct eye movements which 
could be used if targeted eye control is difficult

• Cover flow (Rebecca) 

• Half dwell select for auditory cueing

• Set independent dwell times for different screens within a single 
user

• New head/neck supports need to be developed 

• On going need for research



• It is important to remember that the 
ultimate aim of AAC is “not to find a 
technological solution to a communication 
problem, but to enable the individual to 
efficiently and effectively engage in a 
variety of interactions” Beukleman and 
Mirenda (2005)



Last word with Javed…



Contact Details:
Rachel Moore

Tel: +44 1865-759811
moore@ace-centre,org.uk

Jackie Ayre
Tel: +44 1865-759819

ayre@ace-centre.org.uk

Will Wade
Tel: +44 1865-759807

wade@ace-centre.org.uk

www.ace-centre.org.uk
+44 1865-759800


