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What do you do when you are playing in the park on a hot day and your parents offer you

an ice cream? Most probably, you go running to them, keep your eyes on the delicious ice
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cream cone, and reach out to take it from them. Although this feels like the most natural
thing to do, it requires the fine coordination of your different sense organs and movements.
You need your eyes (sense of vision) to look at the ice cream, your arms to reach out

(motor system), and your hands (sense of touch) to hold it firmly. It seems obvious that in
order to be able to reach out and grasp something, we need to first be able to see it and
know where it is. Surprisingly, this is not always true.

There are some people who cannot see even with
their eyes open. Although these people are blind,
there is nothing wrong with the eyes themselves.
Instead, there has been an injury to the part of the
brain that helps them see: the visual cortex (this and
all other words printed in bold font are explained in
the Section “Glossary” at the end of this text). What
is fascinating is that even though they cannot see,
some of these people can reach out and grasp for

an object correctly more often than if they were just
guessing where the object was. Even more fascinating
is an experiment showing that a person with this type
of blindness can find his way down a long corridor
and correctly avoid the obstacles placed along the
path without using any help like a cane [1]. It seems
as if these people are able to sense the objects that

are invisible to them. Medically, this phenomenon is
called “blindsight” [2].

This means that some people with an impaired sense
of vision can sometimes “act” as if they were actually
seeing the things around them, like a sighted person.
How is that possible? The accepted theory is that the
brain of these blind people has found ways to process
information about objects even though these objects
are invisible to the person. This remarkable ability
of the human brain has led scientists to question
whether healthy people with normal vision can also
react to and “interact” with objects that they cannot
see, i.e., that they are not aware of.

The important question is how do we make things
invisible to people who have normal eyesight?
Normally, our left and right eyes see almost the same
thing (as long as we have both eyes open of course).
Our two eyes take in the same image, send this
information to the brain, and the brain processes the
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information so that we can see the image. But we can
also separate what the two eyes see and make them
see different things, for example, by using special
glasses which are shown in Figure 1. What do you
think would happen if you saw a dog with your left
eye and an ice cream with your right eye? Well, you
may think that we see a mixture of the two, i.e., half
ice cream and half dog. Surprisingly, we do not!
What we do see is the image of the ice cream and dog
switching back and forth. This is called binocular
rivalry because the two (“bi”) different inputs to the
eyes (“ocular”) compete (or, “rival”) for dominance
(to be the image we finally see).

Using a method called continuous flash suppression
(CFS), which is based on the same principle as
binocular rivalry, we can make objects invisible to
people who have normal vision. In the CFS method,
one eye is presented with the image of interest, also
called the target, while at the same time the other
eye is made to see colorful, flickering patterns. So

left eye sees:

right eye sees:

FIGURE 1 - There are many ways to show two different images to the two
eyes so that the left and right eyes see different things.

Here, we use red-green glasses (also called anaglyph glasses). For this
method, one needs to make one image green (here the dog) and one image
red (here the ice cream) and mix those images. This you can see on the right
hand side of the figure. If you then view this image through the glasses, the
red transparent paper (here: left eye) filters the light so that the red image
(the ice cream) cannot reach the left eye. The green transparent paper (here:
right eye) filters the light so that the green image (the dog) cannot reach the
right eye. This is why your left eye sees the dog and your right eye sees the
ice cream.

using the same example as above, one eye is shown
the image of an ice cream and the other eye is now
shown colorful, flickering patterns instead of the
dog. In such a situation, because the colorful patterns
are flickering compared to the static ice cream, what
we finally see (most of the time) are the colorful,
changing patterns (i.e., the dominant image).

Which image is dominant (the flickering masks or
the ice cream) also depends on our eye dominance.
But remember; the target image (the ice cream in
our example) is actually shown to one eye and this
eye and also parts of the brain are still receiving

the information of the ice cream. It is just rendered
invisible by the masks so that we are not consciously
aware of it. This technique can be used by scientists
to make things invisible for up to many seconds [3]
and help them study the processing of information
in healthy subjects, who can otherwise see normally,
before they become aware of the information itself.

How is CFS related to the phenomenon of
“blindsight” that we mentioned above? Remember
that CFS is a technique and blindsight is a
phenomenon. Blindsight was originally observed in
patients with damage to the visual cortex. In order
to study whether blindsight also occurs in people
without brain damage, techniques are needed to
make stimuli invisible for them. One such technique
is CFS. Most importantly, however, objects made
invisible by CFS can still be processed by the intact
visual cortex and can at some point become visible.
Objects presented to a patient with blindsight will
remain invisible because the visual cortex is damaged.

You can try the method of CFS out for yourself

using Figure 2 and a pair of red-green glasses. You
can make your very own red-green glasses using
cardstock paper, a pair of scissors, and red and green
transparent paper. All you have to do is draw the
picture of your glasses (big enough to fit on your
face) onto the cardstock paper, cut it out, and make
two holes for the eyes. Stick the red transparent paper
onto one eye hole and the green transparent paper on
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FIGURE 2 - An illustration of how the continuous flash suppression method
WOorks.

What can you see in the picture when you wear your special glasses?

(It may take a few moments to notice something beyond the flickering
masks. If you still see only flickering masks after a few minutes, then try
closing your right eye to see the hidden object). Note: to be able to truly
appreciate this demo and for it to work as intended, the image should be
viewed on a computer or a device that can display the animated gif. The
little rectangles and circles should move around. Click the image to view
it online.

the other eye hole like in Figure 1 and you have your
special glasses.

Now that we have a method to make things invisible
to people with normal, healthy vision; we can study
whether they can still process and react to this
invisible image that is hidden behind the flickering
masks. In one experiment, we used a video camera
to record volunteers’ eye movements while they
searched for an invisible pattern. An interesting fact
about our visual system is that our eyes make several
scanning movements (also called saccades) each
second. Can you guess what we observed when our
volunteers had to search for the invisible pattern?

Amazingly, we found that although the volunteers
said that they could not see the pattern and could not

even guess where it was, their eye movements were
more often directed to the place where the pattern
was [4]! Somehow, even though the pattern was
invisible to the volunteers, they seem to have been
able to use the information. So from this experiment,
there is evidence that healthy humans can process
some information without complete awareness of it.
But can we also grasp for an object that is invisible to
us like people with blindsight can sometimes do, as
we have learned above?

In another set of experiments, CFS was used to make
objects invisible and volunteers were asked to grasp
these invisible objects. While one group of scientists
could show that people were able to reach out for
invisible objects (although they were not nearly as
good as when they saw them) [5], we found that
healthy people could not correctly grasp invisible
objects [6].

What do these findings tell us? Well, first of all,

that not all experiments in science give you the
same result. The way in which an experiment is
carried out plays a huge role. Sometimes even small
changes in experimental setups can have large
impacts on your results, and part of what scientists
do is to try and explain these differences. It also tells
us that science is a field where people talk about
their new findings, and that even if the outcome of
the experiment is different from what you expected,
you have learned something new. The field of
studying the processing of invisible information in
healthy people is vast and there is so much to be
discovered. Thus, although we have come a long
way and know quite a bit about the processing of
invisible information in healthy people, we do not
know (yet) if we can grasp for that ice cream we
cannot see. Finally, in order to establish a concept
in science so that you can read about it in your
textbook, it has to be supported over and over again
by the work of several different research groups.
And who knows, even after all that, you can come
up with a new theory that you can test with your
own experiment.
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GLOSSARY

Blindsight: Made up of two opposites, “blind” and
“sight,” blindsight refers to the strange but fascinat-
ing phenomenon in patients who are“blind” be-
cause they claim they cannot see the world around
them, but at the same time have “sight” because
they are still able to correctly identify the location
of some objects or move out of the way of obstacles
that are invisible to them. Patients with blindsight
have damaged part of the brain that helps them see,
the visual cortex. Studying blindsight allows re-
searchers to investigate what processes in the brain
are necessary for us to be conscious or aware of
what we see.

Eye dominance: Humans have two eyes and, just
like we are either left-handed or right-handed, we
are either left-eyed or right-eyed (although you do
not have to be right-eyed if you are right-handed).
This means that one of our eyes grows to be stron-
ger than the other so that even when we have both
eyes open, the picture of the world taken in by

this “stronger” or dominant eye is treated as more
important than the other “weaker” eye. Now this
difference in the strengths of our eyes is not notice-
able and does not matter usually, since our left and
right eyes are seeing almost the same thing. But we
begin to notice it when we separate what each eye
sees like in our experiment above. So, for example,
if your dominant (stronger) eye sees the flashing
masks and the non-dominant (the other eye) sees
the ice cream, it will take longer for the ice cream
to finally become visible because the information
coming from the dominant eye (the masks) is what
is preferentially processed by the brain. Slowly,
after some time, the brain begins to process the
information coming from the other eye and this is
when we finally see the delicious ice cream! If, on
the other hand, you wear the glasses such that your
stronger eye sees the ice cream and the weaker eye
the masks, the ice cream might never be completely
invisible to you.

Find your dominant eye: Here is a simple experi-
ment for you to find out which one of your eyes is the
dominant one. Make a circle with your thumb and
forefinger and focus on an object on the wall or in
the distance. Look at the object with both eyes open
and center it inside the circle. Now, look at the object
closing first only the left and then only the right eye.
If the object jumps outside the circle when you close
your left eye, you are left eye dominant. If the object
jumps when you close your right eye, you are right-
eye dominant.

Binocular rivalry: Binocular rivalry is a phenom-
enon that occurs when your eyes are made to see
different images. In Figure 1, for example, the left

eye is made to see a dog and the right eye is made

to see the ice cream. This results in us seeing some-
times the one, sometimes the other image. The term
comes from the two (“bi”) different inputs to the eyes
(“ocular”) that compete (or, “rival”) to be the image
we finally see.

Saccades: Saccades are very fast movements that
the eyes make. While you are reading this text, your
eyes jump from word to word: these jumps are the
saccades. We make several saccades every second.
But most of these movements are made without us
noticing and are directed toward objects that catch
our attention.

Visual cortex: The visual cortex is the part of the
brain that receives and processes information that
is sent from the eyes. It is — among other parts - re-
sponsible for our ability to see the things around us.

Visual system: The visual system consists of the eyes,
the optic nerve, as well as several parts of the brain
that work together to process visual details. It helps
to form a picture of the world by using the informa-
tion that reaches us via our eyes.
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