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HUMAN EYEBALL ANATOMY e HHd A3 AT
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Cross-section view ¢ Lateral view ¢ Educational illustration for anatomy




Human Eye in Cross Section
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Cross-pétlon sfiows the anatomy of the human eye « Cross section schematic for educational purposes




HUMAN EYE e
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It 1s the main organ for vision /?I_S'ng\g hT HET AT &I 2

Vitreous humour
CACIRICT)

It 1s made of 3 layers / 3 Rl Y ST 8T ® -

e
a) Sclera / ThHeA :-

It 1s the outer part and its anterior part (1/6) 1s called( Come%/ I Gy AT W
2 3 ERT TTAT 9T (1/6) HIHAT FHadTdT 2l




(b) Choroid / HITEE <l /ﬁ\

Middle layer / H%5 Wd S

— Blue in Colour & has blood vessels / AT 7 F T ATeehTU ST

—> thick at the front side and thin at back side / bl T | Hit 9 98f 91T | Udet! Bidl gl
— forms Ciliary body at front side / 31U wﬁ%ﬁaﬁa@aﬂﬁ%

—> Ciliary muscles hold the lens / Tl HiEUIM i i Jehs L 1@

— It forms a coloured & pigmented structure called as hat imparts Colour / ?II'E»’QW Tl
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(¢) Retina / ¥feAT

— il W (Inner layer) /
—> Image formation occurs / ST T AT BT &
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Note: Colour of Eye 1s the colour of Iris. / FTE: TG T TT TS ol TT I 2|

Note: Iris controls the amount of light entering into the eye
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Ciliary muscles
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The Human Eyeball / AT
EEUISED

pherical in shape with a diameter of about 2.3
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Most of the refraction for the light rays entering the

eye occurs at the outer surface of thﬁornea.)
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The crystalline lens merely provides the finer

adjustment of focal length required to focus objects at

different distances on the retina.
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— dark muscular diaphragm, controls

Vitreous
pupil size, behind cornea >R\ P
JATNE — ShIHAT o TS, It o ATHR ) il /€ | A\ —Retina
O < \ N ! (cones & rods)
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— regulates light entering eye
qdc! — G H 3T et TehIeT T AT el § Dkl

— forms 1nverted real 1mage on

retina /
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— delicate membrane with light-

Sclera
S—— m
sensmve cells, generates electrical signals on Cornea
o — iR
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5. Signals sent to brain via optic nerves

Tehd Tk T91| g HiedSh dh

6. Brain interprets & processes — we perceive

A—

—

objects as they are
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Retina

(cones & rods)




Human Eye R IECEF]

: : B
1. It consists of a( convex lens. /31413 Uch 3 A9 gldT 2 \/
2. Lens forms a real and inverted image of the object on

retina. / I8 YT T ST o1 STETereh 3T Seet Wfdfeia ST 21

3. 2 kinds of cells anre present.

SEH 2 TeRTL 3T ShIRTRTL - S 3T {4 HISIE BIT ol
1% / S/

_Cones = colour / g = {7 o Tl ¥ _

30%58 = intensity of light / T/€8 = JehIST ol Tierd o foT (l}/bO)

4. Least distance of distinct vision = m Y gy i

AdH g = 25 cm







Human eye hahat forms real and inverted Image.
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By profius = Obsin profecy
Retina has 2 cells: /WW2W@&%W%— (k

A

= P\_hodlof:&u}\ 3‘}‘1&“7 i e

K , ot s
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—> More in no. / &I T ST[<]
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Retina / e

Structure & Layers of the Human Retina — feAT1 &I Ta=1 vd wRd
Eyeball Cross-Section etinal Layers (Magnified)
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Color Vision 3T
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Low-Light Vision
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< Retinal Pigment Epithelium
*fesTe quies U (RPE) -'

Absorbs light, supports photoreceptors
TR AR o SPTRTE) o1 el



Rod / B hITIThRT
— Rhodopsin pigment present. / TSIfee Juieh Jufkerd|

Cones (RBG) / S'Iiﬁzlﬁﬁﬁm
> Ioglopsin pigment present. / AT qUTeh IUREA|

oA

Note: Human eye has Opsin protein present. qIe: A 37 § AT
T ST BiaT 2l

Note:@l Mo not have cone cells, they only have rod cells that
help in night vision / T1E: 3¢ I TGS o UTH Ik ShITThT T&1 BId]l

—> Shael B ShITSTeRT & IE TR H 2@ ITd 2|
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Power of Accommodation, Near Point and Far Point

e

1. The ability of the eye lens to adjust its focal length 1s called accommodation. / 3TI'@[
°|'> (’1H ] l'I')IGI')'Haﬁchl Wohl W
2. The minimum distance, at which objects can be seen most distinctly without strain,
is called the least distance of distinct vision. It 1s also called the near point of the eye. /
I IAH U T8 9T &GS ohl o1 1S o Herel T8 &Y ﬁ\&w, (Y
@?ﬁl 31 1 ke feig e 8l QS
3. The farthest point upto Whichmcan see objects clearly 1s called the far point
of the eye. It is infinity for a normal eye. / I& T[Tk feig STT deh TG FEIAT I TTE

oy ﬁqu Hohd % 39 Wwﬁmﬁm 2l Wm%ﬁﬂ I A4 '5|<1| %I




Eye Lens & Ciliary Muscles - Accommodation Power

1. fibrous jelly-like material, curvature changed by ciliary

—

muscles — focal length changes

I = (RIS Siefl ST, SehdT e Higu Rl & seod! & Hqﬁwaﬁ
Jeod! &

2. Relaxed muscles = lgrls\@i\n, focal length increases
FRTforet AIAURIET = 19 TaT, Bihd 3l ol

Result = distant objects seen clearly
TIoTTH = T hl ST T78




3. Nearby objects = ciliary muscles contract /

—> curvature increases —(lens th101§7—> focal

—

length decreases — nearby objects seen

S =

clearly
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Cataract / HifddTiae

1. The crystalline lens of people at old age
becomes milky and cloudy. /Wﬁ Sl
foREaetia o gIerT ST EferaT |1 STaT 2|
> W
T

2. This causes partial or complete loss of vision.

/ 594 3% HfRTeR 91 901 ®9 & FH & Sl o
B

3. It 1s possible to restore vision through a

cataract surgery. / qifqaisig o SATHIHE & Eé"f\g Cal

JETeT T T4 2

Normal Eye with cataract
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Normal Lens / 9HRI a9 Cataract Lens / Aifaaifde &9

Clear crystaline lens

W foheeiia o F

Cloudy cataract lens

ejeretT Hifaanfae g

Cataract is clouding of the eye's lens, causing blurred or hazy vision compared to normal clear vision



HOW THE HUMAN EYE FORMS AN IMAGE / A4 31i@ # afafe« famtor

Cornea
Real Inverted Image

ar&ifaes Ieer ufafda

Retina

Light Rays
U<h12T feheol

Key Points: Process: Light from the object passes through the Cornea — is
» Image formed on retina is real & inverted focused by the convex Lens —> forms a REAL, INVERTED image on the Retina
* Brain perceives it upright —> the Retina converts it to signals carried by the Optic Nerve to the brain
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Lacrimal sac

—— Lacrimal gland

1) Lacrimal Gland /ET%DT Dﬁj
—> [t forms tears / 98 AY 1T 2

Excretory ducts
of lacrimal gland

2) Meibomian glands / HsITE=H Tty

— Infection of this gland 1s called

@Wﬁ@aﬁ%% g

Lacrimal punctum







Detects of Vision / gﬁgaﬁw o
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Myopia / EET ‘cfgaﬁf— Short Sightedness / I(-\iohd-‘g"f\g

1. Can see nearby objects clearly but not distant objects

R <Al &I h1 TIT W Hehell & W] q&?ﬁd%@)&ﬁ |

2. Due to elongation of eye ball and decreased focal length

151 TITeTeh oh SIGTa T hishel Gl ¥ B o 10

N T 3 o Myopia / e 2f2 gl

3. Correction = Concave lens L‘}}iverging)
HUR = feIqd ¥ (TER)

Concave Lens Correction  Focal Point Before Retina
Jdel o YR




(a) Far point of a myopic eye

(b) Myopic Eye

(c) Correction _for myopia

Figure 10.2
(a), (b) The myopic eye, and (c) correction_for myopia with a
concave lens




Hypermetropia /ac\'{aﬁ'i?ﬂ

Far sightedness or Long sightedness

P2LS

1. Can see distant objects clearly but not nearby objects
S X N QRN . (a) Near point of a Hypermetropic eye
G hl SR bl TIY o HehelT € Aol TH shl ST bl el

2. Due to shortening of eye ball and increased focal fe@' v

7 TTIeTeh BIET B qT %iehd gl g o 0T (b) Hypermetropic eye
//» L/

3. Correction = Convex lens (converging)

HUR = 391 @ (JTHER)

(c) Correction _for Hypermetropic eye



Normal eye Eye with hypermetropia

«— Focal plane




Presbyopia / m
Old age hypermetropia / ol&lcl@T%T{QTﬁ@ﬁ'ﬂT

Y ObNnc
1. In old or aged persons / olow@%’\
2. Ciliary muscles stiffened V4 % Al

3. Eye loses 1ts power of accommodation and cannot see distant and nearby objects clearly

o7 ST T &AT @ 24T S 39 g€ quT R o aeqei i v T dE arar
: ] = o M
4. Correction = bifocal lens/

YR = STEHIh 4




Normal Vision Presbyopia

FOCAL POINT
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