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Abstract

The Spatio-Temporal Effective Range of

Forward Masking on Test Gratings

Takahiro Tsuno

Human beings get a variety of visual information from the outside world by visual
system. Therefore, our life can be more comfortable if we will use the visual system
better. For that purpose, it is important to know how the human visual system processes
the visual information. In this study, we investigated the process of luminance signal
that is one of the most important as visual information. Especially, it is important to
figure out a spatio-temporal effective range between visual stimuli because the knowledge
about them can be applied, for example, to an augmented reality technology presenting
signs properly on a head mounted display(HMD).

Therefore, we investigated the spatio-temporal effective range of forward mask-
ing, in which the sensitivity of a test stimulus was reduced by the presentation of a
forward mask stimulus. As a method, we measured a contrast sensitivity of the test
stimulus under the influence of the forward masking. Spatial effective range of forward
masking were studied with changing a spatial separation between the mask and test
stimuli. Temporal effective range of forward masking were also studied by changing an
inter-stimulus interval(IST) between the mask and test stimuli. In addition, we investi-
gated that relation between masking effect and stimulus feature by changing a spatial
frequency and an orientation of the test stimulus. Moreover, we investigated whether

there would be an interocular transfer of masking effect with the interocular masking
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condition.

The mask and test stimuli were sinusoidal gratings modulated in luminance and
vignetted within a Gaussian envelope. The mask stimulus consisted of two Gabor
patches that laterally displaced from the center of the screen. The spatial separation
between centers of the mask stimuli was 0, 2.5, 3.5 or 4.5 degree of visual angle. The
spatial frequency of the mask stimulus was 4.0 cpd. The contrast of the mask stimulus
was 80%. A duration of the mask stimulus was 57 msec. The test stimulus was a single
stationary Gabor patch that located at the center of the screen. The orientations of the
test stimulus were -45, 0, 45 or 90 degree from a vertical line. The spatial frequency of
the test stimulus was 1.5 or 4.0 cycles per degree(cpd). A duration of the test stimulus
was 29 msec. The ISI between the mask and test stimuli was 57, 100, 160 or 200 msec.

As the results, the contrast sensitivities for the test stimuli in all subjects were
decreased significantly when the inter-stimulus spatial separation of the mask stimulus
was small(less than 3.5 degree) and the ISI was short(less than 160 msec). The results
show no significant differences in the contrast sensitivity for the test stimulus when the
inter-stimulus spatial separation became larger or the ISI became longer. Consequently,
spatial effective range of forward masking was less than 3.5 degree and temporal effective
range of forward masking was less than 160 msec.

The contrast sensitivity for the test stimulus was much decreased (significantly)
when the test stimulus was the vertical-grating and the spatial frequency of the test
stimulus was 4.0 cpd. These facts indicate that there are orientation-selectivity and
spatial-frequency-selectivity in the forward masking effect. In addition, masking effect
became weaker but still existed in the interocular masking condition. This interocular
transfer of masking effect indicates that it is related to the higher brain function.

Our results indicate that when a supplemental information presents on HMD, it

should not overlap spatially and/or temporally on targets. If they overlapped in the
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presentation, the feature of supplemental information should be different each other. In
addition, this interocular transfer of masking effect indicates that even when we use a
monocular HMD to present supplemental information, we have to consider the influence

of masking effect.
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