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Motion-Induced Blindness
Overview

One thing becomes very salient after basic exposure to the science of visual perception and
sensation: what people see is a creation of the brain. As a result people may fail to see things, see
things that are not there, or see things in a distorted way.

To distinguish between physical reality and what people perceive, scientists use the term
‘awareness’ to refer to what people perceive. To study awareness, vision scientists often rely on
illusions —misperceptions that can reveal the ways that the brain constructs experience. In 2001,
a group of researchers discovered a striking new illusion called ‘motion-induced blindness’ that
has become a powerful tool in the study of visual awareness.

This video demonstrates typical stimuli and methods used to study awareness with motion-
induced blindness.

Procedure
Doing a motion-induced blindness experiment requires software or a programming environment
that can make simple animations and collect keypress responses.

1. Stimulus

1.1.  The basic motion-induced blindness stimulus involves three features: a square
made up of bright blue crosses on a black background, a bright yellow disc
towards one of the corners of the space occupied by the square, and a white disc
in the centre of the screen to serve as a fixation point. Figure 1 shows a single
frame of basic motion-induced blindness stimulus.

1.2.  Set the square of blue crosses to rotate continuously in one direction as though the
square is pegged down by fixation point.

2. Producing the illusion

2.1.  To experience the illusion, fixate the white disc in the center of the stimulus, but
also attend to the yellow disc as you watch the motion of the blue crosses. The
yellow disc should disappear from awareness, even though it never actually
disappears from the screen.

3. Running an experiment
3.1. Torun a basic experiment, create a slightly different version of the stimulus.

Rather than the one yellow disc in the upper left corner of the stimulus, include a
yellow disc in the right corner and one on the bottom as well, for a total of three
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yellow discs. Figure 2 shows a single frame from such a stimulus.

3.2.  Instruct a participant to fixate the center point while attending the stimulus
widely.

3.3.  Tell the participant that the experiment will involve 5 30 second trials. In each
trial they should fixate and attend the stimulus, and they should report when discs
disappear from awareness as follows:

3.3.1. Ifone disc is absent, hold down the ‘J’ key. If two are absent, hold down
the ‘K’ key, and if three are absent, hold down the ‘L’ key. Adjust which
keys are held down as discs enter and disappear from awareness. And
when all the discs are perceived, be sure to release all the keys.

3.4.  The experiment program should record the participant’s key presses.
Representative result

Figure 3 Shows typical results from a single observer. The moving blue background causes the
brain to believe that the yellow discs may not really be there. But the more discs there are, the
less the brain seems to trust that intuition. So only one disc is more likely to disappear compared
to two or all three.

Applications

Motion-induced blindness demonstrates that the brain constructs awareness, and that it can
decide what to include there or not. But why does this stimulus cause the brain to believe that the
yellow discs are not actually there, deleting them from awareness? One of the applications of this
relatively new technique emerges from a theory designed to answer that question.

The theory is known as the ‘Perceptual Scotoma’ theory, proposed in 2008. A scotoma is the
name for an injury inside the eye, in particular, an insult to retinal tissue. If a piece of the retina
is damaged, the observer should in principle see the consequences in their perceptual awareness.
They might see an empty space wherever in the visual field the scotoma is. They don’t though.

In fact, people are usually not aware they have scotomas at all. It’s like wearing very dirty
glasses. Often, one only realizes the glasses are dirty when they take them off. Why don’t
smudges and specs of dirt appear in perceptual awareness? Why don’t scotomas as well? The
answer is that the brain knows that scotomas are possible. And when it believes some stimulus is
caused by a scotoma, it discounts it since it thinks it is not part of the outside world. The way it
determines that something is a scotoma is if the stimulation is invariant with respect to the rest of
the outside world. In motion-induced blindness, there is a clearly rotating surface —the square
made up of crosses—but the yellow discs are invariant; for some reason, they don’t rotate as they
should if they were on the surface. Therefore the brain concludes that they must not be, and
instead, that they must be inside the eye, an aberration, perhaps caused by an injury. The same
principle applies to dirt on someone’s glasses. The brain notices that the specs of dirt move
wherever the head moves, as they should, only if they are attached to the head in some way. So
the brain deletes them from awareness, focusing its interests on what it thinks is in the world
outside the observer.



This theory and the illusion of motion-induced blindness has made it possible for scientists to
study the ways that the brain compensates and creates awareness when a scotoma occurs, when
injury produces imperfections and in the human eye.
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Legend

Figure 1. A single frame of a simple motion-induced blindness stimulus. In the dynamic video
accompanying, the square of blue crosses rotates around the central fixation point, while the
yellow dot remains stationary.

Figure 2. A single frame of a motion-induced blindness stimulus for use in a behavioral
experiment. Participants are asked to report the number of yellow discs absent from their
awareness at each moment.

Figure 3. Percent-of-time stimuli are absent from awareness; results from one typical observer.
One or more of the discs was absent from awareness nearly 40% of the time, with two or all of
the three stimuli (yellow discs) disappearing simultaneously as well, albeit with less frequency.
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| Frame of a Basic Motion Induced Blindness Stimulus



http://www.editorialmanager.com/scied/download.aspx?id=3021&guid=dd4e25a0-545a-45b3-8864-7b81baffa12f&scheme=1

Photo or Graphic File
Click here to download Photo or Graphic File: Flombaum_motion_induced_blindness_fig2.png



http://www.editorialmanager.com/scied/download.aspx?id=3022&guid=6b9f5a17-0db3-4cc1-829e-f9c976ad20e7&scheme=1

Photo or Graphic File
Click here to download Photo or Graphic File: Flombaum_motion_induced_blindness_fig3.png

One or more TWO oF more Three


http://www.editorialmanager.com/scied/download.aspx?id=3023&guid=3780be10-261d-44a2-a712-cc8bb44abaae&scheme=1

