Natural Scenes are Robust to Bubbling
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Introduction

Occluded Scenes

Experiment

Results

Natural scene categorization is fast (Potter et al., 1976;
Thorpe et al., 1996; Fei-Fei et al., 2007; Walther et al.,
2009) and requires very little attention (Li et al., 2002;
Evans & Treisman, 2005).

Previous work has shown no effect of 30% occlusion on
scene detection, but 40% occlusion hurts performance
(Meng & Potter, 2008).

2AFC categorization task (Walther et al., in press).

Significant effects of occlusion and target
representativeness (good vs. bad) at all display times.

We investigated the effect of occlusion on rapid scene
categorization.
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We also tested whether occlusion differentially affects
good and bad exemplars. Are bad images equivalent to
good images with missing information?
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Good and Bad Images

Target display time of 106 ms, 212 ms, or 317 ms
(between subjects, N=14 participants per SOA).
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Natural images from six categories were rated according
to their representativeness.
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“Good” (high representativeness) images are more
accurately categorized than “Bad” (low
representativeness) images (Torralbo et al., in prep).

Compared to good category exemplars, bad exemplars are less accurately
categorized (left). Moreover, intact vs. phase-scrambled images of bad
exemplars are more difficult to discriminate; these images are harder to
“see” (right).

Observers are also more sensitive to good images in an
intact vs. scrambled discrimination task (Caddigan et al.,
in prep).
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“Random bubbling” was achieved by selecting 5-8 arbitrary
points within an image.
• Radii for circles centered on these points were chosen to
maximize the coverage of the image
• Circles could not overlap
• No radius could fall below 5% of the image width
• Keep only displays providing > 80% coverage.
• All circles were uniformly scaled to reach desired level of
occlusion (20%, 40%, 60%, 80%)

Three-image RSVP stream: participants indicate whether
the category of the second image (target) is the same as
that of the first and third images (masks).
Masks selected with intermediate levels of
representativeness.
Target was a good or bad category exemplar.
Masks displayed without occlusion, target appeared
unoccluded or with one of four levels of “bubbling”.
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No interaction between good/bad effect and occlusion:
disadvantage for bad exemplars not due to “missing
information”.
Categorization performance above chance in all conditions:
natural scenes are robust but not impervious to bubbling

