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Abstract Novelty processing is a process that individuals perceive and recognize the novelty of given products or ideas. Many theories about
creativity hold that novelty processing is one of the key factors in the structural and multiple studies of creativity and have found a significantly
positive correlation between novelty processing and creativity. It is undeniable that novelty processing is useful for detecting creative information and
facilitating highly creative performance. This process has gradually attracted researchers’ attention. Some researchers have also studied the neural
correlates of this process in greater detail.

Researchers have previously investigated the neural correlates of the spatial dimension of novelty processing and identified brain activation
patterns by using functional magnetic resonance imaging (fMRI) techniques. For instance, the previous studies found not only that novelty processing
was associated with object identification (fusiform cortex), working memory (prefrontal cortex), and spatial attention (parietal cortex) but also that the
left precuneus was associated with the integration of unusual features of novel objects, while the right visual cortex was sensitive to the detection of
such features. However, due to the limitation of low temporal resolution, those brain imaging results were unable to depict the relationships between
the cognitive activities involved in novelty processing. There is also an open question about the temporal dynamics for our brain to realize the novel
attribution of the picture stimulus. Does it begin with the perception? To overcome these shortages, the present study used event-related potentials
(ERPs) to explore the temporal dimension of novel object processing by collecting the time course data of this process.

The present study collected the time course data during the processing of novel pictures by Event-related potentials (ERPs) due to its excellent
temporal resolution. Based on the findings of a previous study and the definition of novelty, whereby novelty was assumed to come from the
combination of the existing concepts or features, novel stimuli in this study were constructed by combining different features of the existing non-novel
objects (e.g., “the bird body has an elephant head”). At the same time, to ensure that novel objects could be processed effectively by individuals and
that the experiment could encompass the entire process, we used a novelty telling and judging task, which not only required participants to perceive the
stimuli but also asked them to judge whether the presented stimuli were novel, based on their own comprehension. Twenty-five junior undergraduates (12
male, 13 female, average age 20.7) participated as paid volunteers.

The behavior results showed that the participants spent more time evaluating the novel materials than they did on the non-novel ones. Scalp
ERPs analysis revealed that although novel and non-novel pictures were elicited anterior N190~340, their amplitudes had no significant differences
in statistics, which might suggest that individuals could not distinguish those two types of stimuli at the early perception stage for object features
recognition. However, novel image elicited a more positive ERP deflection than non-novel ones did between 400~600ms (P400~600) with the right
centro—parietal scalp distribution, which might reflect the process of representing the novelty in the working memory and might suggest that processing
the novel pictures could upload the capacity for work memory. Later, novel objects elicited a more positive ERP deflection (LPC) than non-novel ones
did between 600 and 1000ms with the right anterior—central scalp distribution, which might reflect the process for participants to classify the stimuli
and prepare to respond. Those results might suggest that processing novel pictures were more complex which happened after the early perception stage
and involved the integration of object features and working memory encoding. The novelty processing showed the right lateralization of the brain.

Key words creativity, novelty processing, image processing, Event—related potentials



