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Human faces serve as a medium that provides a wealth of information in social
communication, including the identification of individuals, the reading of
emotions, and the assessment of health status. Previous vision research has
revealed that face recognition involves specific neural processing mechanisms. As
represented by the model of Haxby et al. (2000), face recognition is considered to
function through the coordination of a system for face detection, which performs
initial structural encoding, and systems that process the invariant aspects of faces
(such as identity) and the changeable aspects of faces (such as expression and eye
gaze). Recent studies suggest that these systems are influenced not only by
bottom-up processing from visual inputs but also by top-down processing derived
from higher-order cognitive processes such as attention, knowledge, and
experience. This thesis elucidates the influence of top-down processing on face
recognition by investigating two distinct perspectives: the subjective evaluation of
"face-likeness" in visual stimuli (face pareidolia) and the observer's own physical
actions (approach-avoidance behavior).

First, I investigated which stages of brain processing are affected by top-down
processing during face detection, specifically on "face pareidolia"—a phenomenon
where non-face objects are perceived as faces. In the experiment, I created stimuli
with controlled physical properties by manipulating only the spatial configuration
of simple geometric shapes (circles, triangles, and squares). I recorded
electroencephalography (EEG) while participants evaluated the "face-likeness" of
these stimuli and analyzed the data as event-related potentials (ERPs). Multiple
regression analysis revealed that subjective face-likeness ratings were related to
the N170 component in the left hemisphere, which is related to the processing of
facial parts (featural processing); the P2 component, reflecting the processing of
facial parts arrangement (holistic processing); and the N2 and N400 components.
Notably, although the shapes of the simple geometric figures corresponding to
facial parts did not change, the results suggested a facilitation of featural
processing. This implies that the top-down interpretation of "face-likeness,"
generated by the configuration, facilitates the processing of facial parts, rather
than the processing being driven solely by physical input information.




Next, I investigated the top-down influence of the observer's own physical
actions, serving as a behavioral context, on facial expression recognition. While
extensive research has shown that facial expressions can trigger approach or
avoidance behaviors, the reverse causal relationship, whether action influences
perception, has remained largely unexplored. To test this, I conducted a series of
psychophysical experiments wusing Virtual Reality. Participants performed
approach or avoidance movements (or observed a face model doing so) and
subsequently judged the emotional intensity of the face model (e.g., Happy vs.
Angry, Happy vs. Fear). The results demonstrated a clear modulation of
expression perception by behavioral context. First, when participants actively
avoided a face, they were more likely to perceive it as "Angry," suggesting that the
act of avoidance enhances the detection of threat-related signals. Second, a
general trend was observed where avoidance behaviors facilitated the perception
of negative emotions, while approach behaviors facilitated the perception of
positive emotions. Furthermore, this modulation was sensitive to distance; when a
face model approached the participant at a short distance, it was more readily
perceived as "Angry," indicating a defensive mechanism to detect immediate
threats. These findings suggest that motor actions and spatial contexts serve as
top-down cues that adjust the interpretation of emotional signals, likely involving
neural substrates such as the amygdala that integrate spatial and emotional
information.

In conclusion, this study elucidated how top-down processing influences face
recognition by examining the face recognition process through the phenomenon of
face pareidolia and physical actions. Specifically, it demonstrated that holistic
face processing influences featural processing at early visual processing stages,
and that one's own approach-avoidance behaviors alter the interpretation of the
emotional valence of facial expressions. These findings indicate that face
recognition is not merely a passive reception of information but a top-down process
dynamically modulated by the observer's subjective interpretation and behavioral
context.




