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Visual rhythm reading requires fine-grained temporal processing. Among musical rhythms, syncopated rhythms violate metrical regularity and disrupt internalized beat expectations, making them more difficult to process especially during silent reading without auditory feedback (Kim & Kim, 2023). We investigated whether the increased processing demand of syncopated rhythms is reflected in ocular indices, particularly microsaccades — i.e., small, involuntary eye movements occurring during fixation. Previous studies have shown that microsaccade rates vary with task demands, decreasing under sustained internal attention (Siegenthaler et al., 2014) and increasing when stimuli are visually complex or temporally unpredictable (Martinez-Conde et al., 2006). We measured microsaccades during the rhythm reading under central fixation without requiring overt search. We hypothesized that syncopated rhythms would elicit higher microsaccade rates due to greater visual processing load. Upon each trial, participants fixated on a central cross, under which four quarter notes appeared on a CRT monitor. Prior to the rhythm presentation, they tapped at a comfortable pace to establish their internal beat. Then, a visual rhythm — either metrically regular (non-syncopated) or syncopated—was presented for 300 ms, while participants continued to fixate on the cross. After the rhythm disappeared, they reproduced it by tapping the spacebar. Microsaccades were recorded using an eye tracker (Eyelink 1000, SR Research) and analyzed with participant-specific velocity thresholds. Results showed that overall microsaccade rates were significantly higher in the syncopation condition compared to the non-syncopation condition. Time-resolved analysis further revealed a significant increase between 10 and 50 ms from the rhythm onset (p=0.03). These results show that microsaccade rates are modulated by visual processing load in reading syncopated rhythm. The temporal characteristic of the signal suggests an early stage of processing even when visual input is structurally complex and temporally unpredictable.
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