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Sensory Reliability Shapes Sequential Effects in Human Duration
Perception
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Perceived durations are biased towards immediately preceding percepts. Although such sequential effects
in time perception have long been recognized, the Bayesian framework has recently emerged as a
compelling account of these phenomena. Crucially, while the Bayesian framework posits that the
magnitude of the sequential effect depends on the reliability of both the previous and current stimuli,
empirical support for this prediction remains lacking. In order to test this central prediction of the
Bayesian framework, we systematically manipulated the perceptual noise of to-be timed stimuli by
embedding them in dynamic visual noise. We found that reproduced durations were biased towards the
duration of the preceding stimulus, confirming the presence of a sequential effect. Importantly, the
magnitude of this effect was modulated by the reliability of both the previous and current stimuli, in a
manner consistent with Bayesian predictions. Furthermore, by fitting a Bayesian computational model that
updated prior expectations on a trial-by-trial basis, we demonstrated that manipulating the uncertainty of
the current sensory input (likelihood variance) enabled the model to capture the observed
reliability-dependent modulation of the sequential effect. These findings provide direct empirical
evidence for reliability-based integration in human duration judgements and highlight the sequential
effect as an adaptive mechanism that dynamically adjusts to sensory uncertainty.
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