Photoreceptor cells change the
light from objects that reach the
retina of our eye into electrical
signals. These signals are sent to
the brain through the optic nerve.
The brain then identifies what
the object is. This is how we can
see objects through our eyes.
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The brain interprets the images we
get through our eyes. So, how, does
the brain understand the world?
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We use five main senses to understand
the outside world. They are sight,
hearing, touch, smell, and taste.
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So, lltjﬁ}rg visual information
sent toithelbrain? And how does
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our. brainfprocess this information?

Bight§fromfanfobject{passesithrough
thelcorneathenithroughlthelpupil
andllens¥andireachesithe]retina®
ihellenslisiconnecteditolthelGiliany;
museclefandithinffiberstcalled

suspensonylligaments.
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Whenktheseltwoltissuesitightenlor;
loosenithellensichangesjthickness®
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imhisjhelpsithellensibendfthellight
tojfocusiproperlyfonfthe]retina®

'\lq._._ -

09



Asjalresult;ianlimagejofithelobject The cells in the retina convert this
formsjonithelretina: light into electrical signals.

These signals are sent to the brain
through the optic nerve. The brain
then identifies what the object is.
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This'is how we can seeﬁ)'bj’e!c/ts
through our eyes.
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Humans dojnot lmmedlately percelve
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The optic nerves detect visual
iInformation in the retina and convert
It into electrical signals, which are
then transmitted to the brain.

Then, the brain comprehensively
Interprets this information, and only
thendo,we obtain a sense of vision.




So, are we seeing things as they are
| . /

now or as they were in the past?

Our eyes;\always see thmgs from
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This is because it takes time for

the information to reach our brain.
According to scientists, It takes about
0.15 seconds for the information

to travel from our eyes to the brain
and be read.




The retina has'special photoreceptor
cells. These cells are called cones
andirods:. The human retina contains

about 6 million cones .and 120 million
rods.

Retina

Rod —

Cone —m89—
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Cone ceIIs shaped'llke I|ttle party

hats, process light/information and =
help us see colors. When more light _ CO“e
comes in, cone cells work harder{co Bar
distinguish colors.

Photoreceptive

Mitochondria

Nucleus

Synaptic
Endings
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Conejcellsiare/dividedlinto three
on'thejwavelength of

lightjtheyldetect.
S-Cone M~Cane
% L
400 nm 500 nm
| N
Violet  Blue Cyan I Green |
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Orange

LEsconelcellsireact{stronglyitolred
lightjwith
560InanometersiMzconejcellsfare
ggiﬁm@{@ wﬂ@h
&&HM@IB&@&@
tolbluellightjwithfshortjwavelengths?

700 nm
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Red
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Sthelthree primary, color»s,g_ed g]mn, i
~and blue-detected!by/thelthree®
types of cone; ceIIs
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Ihelinformationfaboutithellight; ﬂ}mmmg@@

byitheselcone ﬁa@@mm
cellsfisisentitoithelbrainithrough i .

thelopticinerve!
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When someone cannot: tell'apart
colors because]of/problems;in
theirleyes, itiis called “colorivision
deficiency.:

Colorvisionldeficienciesfarelcaused
mainlylbylgeneticjfactorsiButithey;
canfalsolhappenjbecauseloffeye
diseases]likelmacularfdegeneration

orfglaucomanwhichipeoplelcanfget
laterdin]lifet

Normal Eue “Dry” Macular “Wet” Macular
Degeneration Degeneration
29




Color vision deficiency can be Total color blindness occurs when

categorized into total color blindness, cone cells that detect colors are not
partial color blindness, and color In the retina, so the person cannot
weakness. see any colors at all.

Normal Vision

&

Protanopia Deuteranopia

o

Achromatopsia

®>

Normal Vision
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Partial color blindness happens
when one of the three types of
cone cells in thefretina is missing.

For examplejjredsgreenjcolor
blindness occurstwhenili=cone'cells,
which detect red, are absent.

People with this condition cannot
distinguish between red and green
and see red as a darker color.




However, people with color weakness
can see bright colors just fine.

Most color weakness is either red

or green and is caused by a change
In the cone cells.







