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Introduction

A frog hunts on land by vision
but he has no fovea, or region of greatest acuity in 
vision
he also has only a single visual system, retina to 
colliculus

We chose to work on the frog
the uniformity of his retina
the normal lack of eye and head movements except 
for those which stabilize the retinal image
the relative simplicity of the connection of his eye to 
his brain
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Physiology as known up to this study

Physiology as known up to this study
receptive field

for the region of retina within which a local change of 
brightness would cause the ganglion cell he was observing 
to discharge

optic nerve fibers (the axons of the ganglion cells) do 
not transmit information only about light intensity at 
single points in the retina

rather, each fiber measures a certain feature of the whole 
distribution of light in an area of the receptive field
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Physiology as known up to this study

Physiology as known up to this study
3 sorts of receptive field

ON cell
if a small spot of light suddenly appears in the receptive field of an ON 
cell, the discharge soon begins, increases in rate to some limit
determined by the intensity and area of spot, and thereafter slowly 
declines
turning off the spot abolishes the discharge

ON-OFF cell
if the small spot of light suddenly appears or disappears within the field 
of an ON-OFF cell, the discharge is short and occurs in both cases

OFF cell
if the spot of light disappears from the field of an OFF cell, the 
discharge begins immediately, decreases slowly in frequency, and
lasts a long time. 
it can be abolished promptly by turning the spot of light on again
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Actual Method

We used Rana Pipiens
open a small flap of bone either just behind the eye 
to expose the optic nerve
or over the brain to expose the superior colliculus

We confront his eye
with an aluminum, 20 mils thick and 14 inches in 
diameter, silvered to a matte grey finish on the inner 
surface and held concentric to the eye
using as stimulating objects a dull black disk
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Findings

There are four separate operations on the 
image in the frog’s eye

Sustained contrast detectors
it tells, in the smallest area of all, of the presence of a sharp 
boundary, moving or still, with much or little contrast

Net convexity detectors
it informs us in a somewhat larger area whether or not the 
object has a curved boundary, if it is darker than the back 
ground and moving on it
it remembers the object when it has stopped, providing the 
boundary lies totally within that area and is sharp
it show most activity if the enclosed object moves 
intermittently with respect to a background
the memory of the object is abolished if a shadow obscures 
the object for a moment
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Findings

Moving-edge detectors
it tells whether or not there is a moving boundary in a yet 
larger area within the field

Net dimming detectors
it tells us how much dimming occurs in the largest area, 
weighted by distance from the center and by how fast it 
happens

Others
there is a small group of afferent fibers which does not seem 
to have distinct receptive fields
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Conclusion and Summary

This experiment is to find 
what sort of stimulus causes the largest activity in one nerve 
fiber 
then what is the exciting aspect of that stimulus such that 
variations in everything else cause little change in the response

Results of this experiment show
for the most part within some areas, it is not the light intensity 
itself
but rather the pattern of local variation of intensity that is the 
exciting factor
There are four separate operations on the image in the frog’s 
eye

each group of fibers serving one operation maps the retina 
continuously in a single sheet of endings in the frog’s brain
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