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Motivation Approaches
Touch input has become one of the most 
prevalent forms of interaction with tech.

However, touch-enabled technologies may be less 
reliable or even inaccessible for individuals with 

motor impairments such as Cerebral palsy or 
Parkinson’s disease, or those with situational 

impairments such as walking or driving.

Results

Prior work has developed models to predict 
touch offset and offset magnitude.
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We want to explore new intuitive, model-
free approaches to enable improved touch 

accuracy for people of any ability.

Drawing on prior work in touch screen accessibility, 
ensemble methods from machine learning, and 
aggregation techniques from crowdsourcing, we 
introduce self-sourced aggregation as a training-

less method to improve touch accuracy. 

A visualization of touch points for three different participants without motor impairments

Methods
1. The (unweighted) centroid aggregation method returns the 

mean position of all touches.

2. The weighted centroid aggregation method returns the 
iterative pairwise mean position of all touches.

3. The geometric median aggregation method returns a point 
that minimizes the sum of the Euclidean distances between 
each touch and itself.

Takeaways
o Overall, weighted centroid performed best for 

participants without motor impairments but under 
situational impairment. Centroid performed best 
for participants with motor impairments.

o Participants with motor impairments tended to 
touch less accurately with successive touches, while 
participants without motor impairments were more
accurate with successive touches.

o Model-free aggregation improved overall touch 
accuracy for both groups by approximately 18-25%, 
varying by individual based on their touch offset 
distribution.

A heatmap visualization of offset 
direction for participants without 
motor impairments. Variations in 
touching hand created significant 
offset variation, but variations in 
device size did not have 
significant effect. Offset direction 
was distinctly mirrored between 
hands in the x-direction, but was 
similar in the y-direction. 
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These model-based systems have 
several disadvantages:

o They require large amounts of 
training data, which can be difficult 
to collect for specific users.

o They are highly sensitive to the data 
on which they were training. For 
example, their performance varies 
greatly across different users, with 
different devices, or with a different 
hand position or posture.
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We found that different aggregation 
methods performed best in different 

conditions across participants. 

Our ongoing work is looking into hybrid 
aggregation strategies that intelligently 

combine the model-free approaches 
presented here.
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