
THE STUDY
Nine participants were enrolled in this study. They were shown 4 visual 
illusions that were static or slowly changed over time.

Participants had to adjust the perceived ‘grayness’ of the central target region 
until they had eliminated, as best as possible, any perceived differences in 
lightness over time. These adjustments are called ‘nulling’.

CONCLUSION
The study demonstrates how perceptions thought to be predominantly 
linked to spatial properties are also susceptible to steady temporal 
changes.

This finding suggests that if we can detect the temporal modulation of an 
illusion, then it can significantly change our perception of the visual illusion, 
which is especially the case if it contains strong apparent boundaries 
segmenting it into distinct, grouped regions.
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Can you believe 
your own eyes?
Lightness induction enhancements 
and limitations at low frequency 
modulations across a variety of 
stimulus contexts

Vision is often thought of as being rooted in spatial 
dimensions, with most visual illusions relying on a 
particular spatial organization to work effectively. 
Certain aspects of the spatial organization 
of an illusion can also be changed over time, 
offering another dimension to study how humans 
view and perceive everyday objects and scenes. 

The most striking enhancement of the visual illusions occurred 
between illusions that were static and slowly changed over time, but 
only for those with strong grouping and figure-ground cues. The graph below 
shows the differences between the illusions.

VISUAL ILLUSIONS IN SPACE AND TIME

RESULTS

CHANGE IN SPACE

CHANGE IN SPACE AND TIME

Simultaneous Contrast 
Illusion

Checkerboard 
Illusion

Münker-White Illusion 
(assimilator subtype)

Münker-White Illusion 
(flanker subtype)

25

20

15

10

5

0
0.25

Frequency (log-spaced Hz)

N
ul

lin
g 

am
pl

it
ud

e 
(c

on
tr

as
t 

[%
])

0.5 1 2
STATIC

CHANGES OVER TIME


