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Cdls of the Retina

Light
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X . . |Ganglion cells
> | Amacrine cell
Retina
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Receptors

e Rods

— outnumber cones20to 1
— very sensitive to light

— distributed throughout reting;
none in fovea

e Cones

— only effective in bright
Ilumination

— 3 kinds of photopigments
— Fovea and periphery



Cones and Wavelength

Relative response

Sengitivity

430 495 530 560

“Blue” | Rods | | | “Red”
cones cones

"Green”
cones

400 450 500 550 600 650
Wavelength (nm)



Ganglion Cells

o M-type (10%)
— good temporal/poorer spatial
resolution
— faster conduction
— transient response
o P-type (~85%)
— good spatial/poorer temporal
resolution
— sensitive to color
— sustained response



Retinofugal Projection

Superior colliculy

Optic radiatior

Primary visual cortex



Retinotopy

o Topography Is preserved as one
area projects to another (from
retinato higher cortical areas)

* Precise spatial information
preserved by multiple
retinotopic maps



Retinal Inputsto LGN

Contralateral retina

— il

Ipsilateral retina
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Layers of Striate Cortex

Input Output Type of cell
1
2,3 A } Complex
4A '1 Simple
4B _ J
o AL _ ___ | ____________ Center surround
2 3 A and simple
5
6 j‘l Complex

From M layers From P layer

of LGN

of LGN

To other
areas in
cortex

l

To deep structures
in brain
(s.c. and Ign)



Layers of Striate Cortex

Blob Interblob
AN s :
/ /.
B / /
" 7 7
lland Il - I
I . Striate
VA _[ Cortex
IVB - T %7 :
-r-l' et !a , i .
L R e O )
Vand VI 1
Magnocellular Magnocellular Parvacellular Parvocellular
LGM LGN LGN layers LGN layers

layer 1 layer 2 4 and 6 3and 5



Three channels

 Magnocdlular (M) channe
— object motion

 Parvocelular-Interblob (P-1B)
channel

— object shape
* Blob channd
— object color



Receptive Fieds:
Retina and LGN
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Simple céllsin Striate
Cortex

2 : 1 - Active
L ‘I 1 b
s \ I S SRR RRRRRANI]
A7 BER D,
o " i — -
I 1 _ - _—
N S - 2- Inhibited
X OFF X i i 3 B 1 1 !
[\ - E N B |
, EONJ - - ,OF_F_'-GN.'IGF; L
qu_;ﬂ,‘ - a 3 - No change
@ ]
" OFF /
/ e Receptive field
of a simple cell in Light on
Receptive field primary visual cortex
of LGN cell

0 1 2
Time (sec)



Simple Cdlls

Light Line Detector Dark Line Detector
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Complex Cells
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Beyond V1

- )\ l Occipital

Inferotemporal
cortex
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Parietal
Cortex

Inferoternporal
Cortex



Retina
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Pulv | C

SC

LGNd

Posterior
Parietal
Cortex

Infero-
temporal

Cortex




Left occipital

Lesian of superior and inferior
banks of calcarine fissurne

Left occipital
ok

Lesian of superior
bank of calcarine fissure

Hemianopia (note spared foveal
wision in right visual field)

Quadrantancpia




