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Table 26-1 Differences Between Rods and Cones and Their Neural Systems

Rods
High sensitivity to light, specialized for night vision
More photopigment, capture more light
High amplification, single photon detection
Low temporal resolution: slow response, long integration time
More sensitive to scattered light
Rod system
Low acuity: not present in central fovea, highly convergent retinal
pathways
Achromatic: one type of rod pigment

Cones
Lower sensitivity, specialized for day vision
Less photopigment
Lower amplification
High temporal resolution: fast response, short integration time
Most sensitive to direct axial rays
Cone system
High acuity: concentrated in fovea, dispersed retinal pathways

Chromatic: three types of cones, each with a distinct pigment
that is most sensitive to a different part of the visible light
spectrum
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Fovea

— Low convergence
* Small receptive field
* High resolution

— Lower sensitivity to light

Periphery of retina

Retina

— High degree of convergence

* Large receptive field
* Low resolution

— High sensitivity to light
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Receptive field

* Magnocellular system

Large receptive field
Rods and cones

M ganglion cells (10%)
High speed of velocity

Brightness/low contrast
sensitivity
Minimal sensitivity to color

A M cells
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Receptive field

* Magnocellular system
— Large receptive field A M cells
— Rods and cones
— M ganglion cells (10%)
— High speed of velocity

— Brightness/low contrast
sensitivity
— Minimal sensitivity to color

e Parvocellular system
— Small receptive field
— Cones and rods
— P ganglion cells (80%)
— Low speed of velocity
— Low sensitivity in low contrast
— Good sensitivity to color
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Optic nerve and optic tract
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Visual pathways
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Nucleus corporis geniculati lateralis

NL
Six nuclear layers
Retinotopic organization =" optic
. ] /nerves\
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http://fourier.eng.hmc.edu/e180/lectures/vi/node2.html
Endbrain

Midbrain

Orienting:
turning of head
& eyes toward
stimulus

Right optic tract

Right LGN

Anti-predator

behavior:
Optic turning away
radiation from stimulus

Gerald Schneider. 9.14 Brain Structure and Its Origins, Spring
2014. (Massachusetts Institute of Technology: MIT

OpenCourseWare), http://ocw.mit.edu (Accessed).

License:Creative Commons BY-NC-SA

Fixation point
1T e T 0 1 i
< f QIIIIIII]IIII]I G
%f_}k R A J%f_)
Monocular Binocular Monocular Primary visus
segment segment segment

[ optic
chiasm

Left Right
hemisphere hemisphere
Copyrght ©12008, 2004, 1035, 1033, 1088, 1983 by Wby, Inc., an filte c Elsevir nc

http://www.slideshare.net/CsillaEgri/presentations



Primary visual cortex
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Spatial vision
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points

http://www.slideshare.net/drpsdeb/presentations

18



Spatial vision

Monocular — based on previous experience

A Stationary cues for depth
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Motion perception

A Image movement B Eye movement
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Vestibuloocular reflex
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Nystagmus

Involuntary rhythmic eye
movement

Physiological
— Postrotatinal
— Optokinetic

Pathologic

— Vestibular system pathologies
— Vestibulocerebellar damage
— Other damage of CNS

Classifying nystagmus
The various types of jerk and pendular nystagmus are illustrated below.

JERK NYSTAGMUS
Gonvergence-refraction
Rystagmus refers o the
irregular jerking of the
eyes back into the orbit
during upward gaze. it
can indicate midbrain
tegmental damage.

Downbeat nystagmus
refers 1o the irregular
downward jerking of the
eyes during downward
gare. It can signal lower
medullary damage.

Vestibular nystagmus, the
horizontal or rotary move-
ment of the eyes, sug-
gests vestibular disease
or cochlear dysfunction,

PENDULAR NYSTAGMUS
Horizental, or pendinar,
nystagmus refers o os-
cillations of equal velocity
around a center point, It

can indicate congenital

loss of visual acuity or

multiple sclerasis.

Vertical, or seesaw, nys-
tagmus is the rapid, see-
saw movement of the
eyes: Ong eye appears to
rise while the other ap-
pears o fall, it suggests
an optic chiasm lesion,
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Saccadic eye movements




Saccadic eye movements

Assistance in controlling Reflexive

Intentional saccades during
exploration exploration
movement
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(_1-_) Light is shined on
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