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Visual field
The area within which 
an object can be seen 
without moving the 
eyes.

A red car is on a street that we want to 
cross. The various optical stimulations in 
such situations trigger electrical impulses in 
the light sensory cells in the retina. These 
are transported via interconnected neurons 
to the brain. About 1 million neurons form 
the optic nerve, which leads from the eye to 
the brain. The optic nerves of both eyes 
meet in the optic chiasm. Here the nerve 
fibres cross partially to the other side of the 
brain. They are distributed in such a way that 
the nerve fibres that have their origin in the 
right half of the retina of each eye end up on 
the right side of the brain, and similarly for 
the left half. As a result, the visual informati-

on from each half of the visual field seen 
with both eyes reaches only one half of the 
brain (fig. 1).

Signal processing

The nerve fibres of the optic nerve end in the 
diencephalon. The signals are processed 
here and forwarded to the visual cortex, a 
region in the cerebral cortex. The neurons in 
the cerebral cortex have a differing selectivi-
ty for different visual stimuli within the visual 
field and form three processing systems: 
one each for the perception of movements, 
form and colour.

The first system provides washed-out 
pictures with poor contrast and without 
colours. All moving objects are preferential-
ly distinguished. Here, position and move-
ment are analyzed. The second system 
delivers clear forms of parts of the whole 
picture. Here, the object is identified. The 
third system provides images that are not 
sharp but that are colourful in the middle 
region.

Depth perception (the visual ability to 
perceive in 3-dimensions) is produced in the 
first and second system by using slightly 
different images on the retina. The diffe-
rence is attributable to the distance bet-
ween the eyes. When we concentrate on an 
object, both eyes are turned in such a way 

From stimulation to sensation

This is obvious in figure 1. When looking at 
the picture, only random blue dots can be 
seen. When looking at the picture a second 
time, with the additional information that 
here a horse and a rider can be seen, the 
whole picture becomes visible. The additio-
nal information changes the evaluation of 
the signals from the eyes to the brain and a 
new perception is produced in our con-
science.

that the picture of the object is in the fovea 
of both eyes. Objects located in front of or 
behind this fixation plane produce images 
next to the fovea. Objects in front of the fixa-
tion plane (C) are produced in the outer part 
and objects that are further away in the 
nasal part of the retina.

Seeing with eye and brain?

Perception of the environment is the result 
of the signal processing of the three 
systems. Information that produces the 
most attention governs the perception, 
while other objects are ignored. This is 
comparable to illuminating the surroundings 
with a spotlight: only some parts are 
illuminated, while the rest remains in 
darkness. When crossing a street, the 
movement of the car draws our attention. 
This is evaluated in the brain, which makes 
us wait at the side of the street (fig. 1).

During the visual perception of our environ-
ment, only 20 % of the impulses processed 
in the cerebral cortex originate from the 
light sensory cells of in the retina. Most 
impulses come from other regions of the 
brain. The stimulus pattern of the environ-
ment becomes an impulse pattern in the 
brain. Together with saved experiences, the 
impulse pattern leads to a recognition of the 
surroundings, called cognition. 

1 Blue dots or a picture?

2 Three channels of evaluation when perceiving objects

Disturbances in the perception of motion
As early as the end of the 19th century, Sigmund Freud observed that 
some patients were not able to recognize visual attributes. He conclu-
ded that the defects were not in the eyes but in the brain.

One female patient lost the perception of movements after a stroke but 
she could still recognize colours and forms. She had problems pouring 
tea into a cup because she could not see the fluid move. She saw it as a 
“frozen liquid”. Additionally, difficulties occurred because she could not 
see the fluid level rising in the cup. Problems also arose on the street. 
She could see cars but she could not determine their speed because 
the cars were first there and then all of a sudden here without her seeing 
the cars move. This led to difficulties in crossing the street. She had to 
learn to include other factors for orientation, e. g. the increasing noise of 
the cars.

1 Visual field
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