Real or fake? Decoding realness levels of stylized face images with EEG
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Methods

Stimulus materials: In total, 36 face images were
generated with six levels of stylization (RO-R5), two
genders (male and female), and three emotions
(neutral, happy, angry). Those images were

Introduction
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The uncanny valley effect may cause people to perceive Realness level
highly, yet not perfectly, human-like faces as eerie,
challenging techniques of generation of virtual faces.
However, the neurocognitive understanding of the uncanny
valley effect and how human brain perceiving realness

remains elusive.
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: Framework of Task-related component analysis (TRCA)-based classification

algorithm (for two-class: RO&R5).
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SSVEP: We found an nonlinear relationship between amplitudes of 5Hz SSVEP components and .
degrees of realness, the result suggested that the most stylized cartoon images and the real _ s [ o I [
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responses after the stimulus onset of every cycle. Some typical ERP-like components such as
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Quadratic Vs Linear: We use Linear mixed model (LMM) as the method for model regression: .
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The results suggested that the likelihoods of quadratic models were higher than linear model. § §
(p<0.01 for SSVEP amplitudes, p<0.001 for N170 amplitudes) <05 .
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hemisphere, SSVEP components (fundamental and harmonics) mostly localized in primary visual |
cortex, and ERP-like components mostly localized in the anterior parts of the occipital lobe . (Fig 5) (a) Power spectral of concatenated responses (0z) (b) FFT amplitudes of 5Hz (0z
electrode) (c) FFT amplitudes of 5Hz (Occipital cluster analysis) (c) FFT amplitudes of
5Hz (after SSD)

Classification: For the six-class (R0-R5) classification task, when the interested window was 2s, the
average classification accuracy across all subjects and all emotion states was 39.48+9.58%. Even
for two-class R4&R5 that had close-by stylization levels of high similarity, the classifier can reach
59.29+7.19%. (Fig 6)
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Confouding varaibles: We found that eye size have a negative correlation with realness level, thus
the eye sizes should be controlled in the future. (Fig 7)
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Confusion matrix of classification results. (a) Two classes (RO&R5, R4&R5). (b) Six classes (RO to R5, 2s). The number
indicates the classification accuracy.

Realness level

Relation between subjective rating of realness/5Hz FFT amplitudes and measured eye size.
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to disentangle how human brain perceiving realness in a more specific way.
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