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Background

devices are…
• small, portable
• low-cost
• low-power and safe

feedback is…
• unnatural
• hard to interpret
• no better than visual

feedback is…
• natural
• intuitive
• known to improve BCI

devices are…
• unwieldy
• expensive
• potentially unstable
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Haptics for BCI?



Background

• natural trajectories
• small actuators
• highly portable

SKIN STRETCH

high density of 
mechanoreceptors in 

fingertip

both magnitude and 
direction information

(Gleeson, Stewart, & Provancher, 2011)
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Evaluation

2-4 sessions of 4 blocks of 20 trials each, with blocks alternating 
between control with and without haptic feedback



Results
Intuitiveness
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• cursor-aligned (+) > anti-
aligned (–) for 80%

• of cursor-aligned, 
position-based > velocity-
based for over 65%

• cursor-aligned, position-
based (p+) most intuitive 
for 60%

Skin stretch is likely 
interpreted as a 
substitute for 

proprioception.



Results
Performance

• task performance 
based on cognitive 
percentage

• significantly greater 
with skin-stretch 
feedback than without
* except for participant 3
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p = 0.0101�

p = 0.0001�

p = 0.0007�
p = 0.0038�

Appropriately applied 
skin-stretch feedback 
has the potential to 
improve BCI control.
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