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Increase of Visual Persistence Caused by Saccadic Eye Movements

Masayuki SATO and Keiji UCHIKAWA

Imaging Science and Engineering Laboratory, Tokyo Institute of Technology, 4259, Naga-
tsuta, Midori-ku, Yokohama 226

We compared visual persistence immediately following saccades and during fixation to clarify
the influence of saccadic eye movements on the temporal properties of visual responses. The
test stimulus was a small red light superimposed on a large white background field. Experi-
ment 1 showed that a 80 ms test stimulus presented just after saccades was perceived as the
same in visual persistence as a probe stimulus presented during fixation with longer duration.
Experiment 2 showed no systematic increase of visual persistence with decrease in stimulus
intensity. These results show that visual persistence is longer following saccades and that this
effect is not caused by a decrease of perceptual intensity by saccadic suppression. Visual
responses to the stimulus have a sustained chromatic-component and a transient achromatic-
component. It is suggested that saccadic suppression has selective effects on the transient
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component of the visual responses.
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Fig.1. Temporal sequence of stimulus presentation

in the experiment 1. The duration of the probe
stimulus was varied in every trial and the observer
judged which appeared longer. Equivalent duration
was defined as the duration of the probe stimulus
which the observer judged longer than the test stimu-
lus in 5094 probability. This value was considered as
an index of visual persistence of the test stimulus.
Equivalent duration obtained in saccade condition
was compared with that obtaind in fixation condition
to clarify the effects of saccadic eye movements on
visual persistence of test stimulus.
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Fig. 2. Configuration of stimulus in the experiment 1
and 2. Test stimulus was an incremental red small
light presented at the position indicated by the gray
circle. The observer made 10-degree saccades right-
ward to the position of test stimulus.
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Fig.3. Probability of response “Probe stimulus
appeared longer” as a function of the duration of the
probe stimulus. Filled squares show the response
function in fixation condition; open triangles show
the response function in saccade condition.
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Fig. 4. Equivalent duration of probe stimulus to the
80 ms test stimulus in visual persistence. Error bars
indicate standard error.
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Fig. 6. Probability of response “Auditory compari-
son stimulus appeared later” as a function of the
delay of the auditory stimulus from the onset of
saccadic eye movements. The observer compared
visual onset and auditory comparison (filled squares),
and compared visual offset and auditory comparison
(open triangles). Shadows indicate the duration of
the visual stimulus.- Observer KA.
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