
Introduction
The present study investigates sub-second 
visual processing using a signal called the 
N170 evoked response potential (ERP) 
component. The N170 ERP component is 
a face-sensitive brain signal measured with 
electroencephalography (EEG). While the 
N170 ERP typically occurs with the highest 
amplitudes after observation of a human 
face, the signal appears to varying degrees 
in response to many stimuli.[1]

The timing and intensity of the N170 
response can be used to identify cognitive 
discrimination between stimuli prior to 
conscious awareness. In this study, we 
record the N170 elicited by animals, 
emoji, and words.

Methods
17 healthy volunteers participated.
Stimuli consisted of three sets; sample 
stimuli from each set can be seen in the 
results section for their corresponding 
tests. Participants were seated at a display 
which presented stimuli for 250 
milliseconds at a time, with a total of 512 
presentations per subject.Two 
single-channel EEG recordings were 
collected from 10-20 locations PO7 and 
PO8, with ipsilateral mastoid references.
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Emoji

Emoji Discussion
Our findings in part one are consistent with a recent 
meta-analysis of emotion-based N170 studies which 
found that happy faces elicit the largest N170 
amplitudes.[2] Part two is consistent with feature-based 
N170 studies which have identified eyes as a primary 
basis determinant the N170 response. That both effects 
appear even in iconic representations of human faces 
suggests that learned interpretation may guide 
remarkably low-level perceptual processes. 

Word Discussion
Our findings in the left hemisphere are consistent with 
�S�U�H�Y�L�R�X�V���U�H�V�H�D�U�F�K���R�Q���W�K�H���1�������·�V���U�H�V�S�R�Q�V�H���W�R���Z�R�U�G�V��[3] 

The results from the right hemisphere are a promising 
basis for further research— if the response seen is 
replicable, it suggests that the face-sensitivity 
documented in the right-hemispherical N170 could be 
related more closely to conceptual interpretation (in 
addition to visual stimulus properties) than previously 
thought.

Animal Discussion
Our findings are not entirely surprising. Evidence from 
much of the prior research on the N170 suggests that 
the more like a human face a stimulus is, the more it 
should produce a characteristic N170 response. Based 
on evidence from our emoji experiments and prior 
literature, we are interested to see whether exposure to 
the more face-like illustrated animals may induce 
increased sensitivity to photographic animals.

Words Animals

fish fosh face

expression
When examining subject 
N170 by emoji expression, 
we find similar latency, and 
moderate differences in ERP 
amplitude.

anthropomorphism
When examining the N170 
elicited by photographic and      
illustrated animals, we find 
identical peak latency, 
and substantially larger 
amplitudes for 
anthropomorphized animals.

left hemisphere
When examining the N170 
elicited at PO7 by words, 
nonwords, and face-related 
words, we find similar 
latencies and slight 
differences in amplitude.

right hemisphere

By contrast, the N170 
responses elicited at PO8 
show more distinct latencies 
and amplitudes. Potential  
associated with presentation 
of face-related words is  
substantially higher during 
and after the N170 period.

partial reveal

When examining subject 
N170 by which portion of 
the emoji is revealed, we find 
earlier peak latency for 
‘mouth’ stimuli, and substan-
tially larger peak amplitude 
for ‘eye’ stimuli.

smile: 169 milliseconds, -0.0023 microvolts
blank: 168 milliseconds, -0.00088 microvolts
frown: 171 milliseconds, -0.00007 microvolts

mouth: 164 milliseconds, -0.00293 microvolts
eyes: 172 milliseconds, -0.00472 microvolts

false: 165 milliseconds, -0.00199 microvolts
random: 173 milliseconds, -0.0027 microvolts
face: 171 milliseconds, -0.00184 microvolts

false: 159 milliseconds, -0.00092 microvolts
random: 175 milliseconds, -0.00109 microvolts
face: 167 milliseconds, -0.0021 microvolts

animal: 175 milliseconds, 0.00465 microvolts
cartoon: 175 milliseconds, 0.00268 microvolts

Symbol Processing in the Blink of an Eye: an EEG Study
Isaiah Cushman, Gemma Francisco, Michelle Kang, and Nick Taylor, of Irvine Valley College 

Mentored by Dr. Benjamin Mis


