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HOw MOVEMENT APPEARS IN THR FROC'S OPTIG
HERVE, Part 1. H. Eaturans.® J. Y. Lettvin,
¥. H. Plite,* ¥, ¥, McCulloch, Research Laborse
Yory of Electronles, N.1.Y., Camdridga, Mame,
The receptive fiald of & single optic nerve
fiber (plottsd by the on and off responass to
spall fixed spots) 1s often diviesible into con—
contric somes. This suzgests that the respouse
of the fiber to a moving epot may be polar with
rafpact to a reference point in the receptive
f1eld, Movenent ie indeed polarly ancoded and
there exist at least the following four {ypes of
fibers vhomse rate of firing depends on the cen-
trifugal component of & movement with respect to
some point internal to the receptive fisld (cen-
tripstal ané tangential movements never canse
discharge}:
1. Sope Iibers have wide Teceptive fislde and
low sensitivity. Of these sope prefer the
noving chject darker than background, others
prafar 1% lighter,
2, & second grovp ham constricted fields mnd
high sensitlvity,
3. A third sst shows a dirsctional heary
walightlng of the responss,
&, & fourth kind has annuler fields.
A FAfth varisty measures inversely the avernge
intensity of 1llumination in a reglon., lts maxi-
sum rate ia in the dark,

Reprinted from FEDERATION PROCEEDINGS
Volume 18 Mo, 1 March 1569

Made in United Siater of America!

354
EOW SEEY WOVIMENT AYFEARS IF THE FROG'S OFTIC

MERYE, Fart TI. J. Y. Lettvin, H. Maturana,*
¥, H, Pitts,* W. 5. ¥cCulloch. Hemaarch Labore-
fory of Electrenice, W,I.T,, Cambridge, Mass.

The coding of movemont described in Part 1
anggerts that the frog's eye is designed (at
loast for land operation) to abstract the vector
and s{ze of a woving cbjact and sxtrapolats the
path. Beceuss our evidencs implies that there |
exists s coordinsts system built into the retinal
and that the coding allows coordinates and
valocity to ariss from general opersticma on the
whole outpat of the optlc norve, we propoce some
alternative guesses to sccount for Sperry's
rosults on dlslocated eyes. We do not propoes
that his notlon of specific recomnection in
wronz but that it le not necesmsary,

¥e also present the lav by which there is a
point—to-point sorrsspondence from receptors to

tic nerve, viz., if an object is moved within
:Eo yimual fi¢ld in a circular path of any diam-
stor, the only fibers that show no response at
sny tims are thoss that have the centers of
their receptive flelde at the center of the
eircle descrited.
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