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Perceptron

NEW NAVY DEVICE
LEARNS BY DOING

Psychologist Shows Embryo!
of C Designed to

ings, Perceptron will make mis-|
takeg at first, but will grow
‘wiser as it gains experience, he
said.

Dr: Rosenblatt, a research
th

Read and Grow Wiser

WASHINGTON, July- 7 (UPI)
—The Navy revealed the em-
bryo of an electronic computer
today that it expects will be|
able to walk, talk, see, write,|
reproduce itself and bs .con-
scious of its existence,

bryo—lhe ‘Weather|
Bureau's $2,000,000 “704” com-|
puter—Ilearned to differentiate|
between right and left after|
fifty aftempts in the Navy's
demonstration for newsmen.,

The service said it would use|
this principle to build the first
of its Perceptron thinking ma-!
chines that will be able to read
and write, It is expected to be
finished in about a year at a
cost of $100,000.

Dr. Frank Rosenblatt, de-|
signer of the Perceptmn, con-|
|ducted the demonstration. He|
said ‘the machine would be the
first device to think as the hu-
Iman brain. As do human be-

e -Cornell
Aerunauhcal Lalzora.tory, Buf-
falo, said Perceptrons might be
fired to the planets as mechani-
cal space explorers.

‘Withont Human Controls

The Navy said the perceptron
'would be the. first non-| 1wi.ng|
‘mechanism “capable of receiv-|
ing, recognizing and identifying,
its surroundings without -any
human training or control.”
’I‘ha “brain” is designed to
remember images and informa-
tion it has perceived itself. Ordi-
nary computers remember only
what ig fed into them on punch
cards or magnetic tape.

Later Perceptrons will be able
to recognize people and call out
‘their names and instantly’trans-
late speech in one language to

speech or writing in another
language, it was predicted.

Mr. Rosenblatt said in prin-
ciple it would be possible to
build brains that could repro-
duce themselves on an assemhly
line and which Wwould be con-'
scious of their existence.

1958 New York
Times...

In today’s demonstration, the
“704” was fed two cards, one
with squares marked on the left
side and the other with squares
on the right side.

Learng by Doing

In the first fifty trials, the
made no distinction be-

| registerin

tween them. It then started
g a " for the left
squares and “O” for the right
squares.
Dr. Rosenblatt said he could
explain why the machine
learned only in highly téchnical
terms. But he said the computer
had undergone a ‘‘self-induced
change in the wiring diagram.”
‘The first Perceptron will
have about 1,000 electronic
“association cells” recelving
electrical 1mpulses from an eye-
like scanning device with 400
photo-cells. The human brain
has 10,000,000,000 responsive
cells, including 100,000,000 con-

nections with the eyes,



... first device to think as the human brain. .. Perceptron will make
mistakes at first, but will grow wiser as it gains experience.

Frank Rosenblatt



Represenation with perceptron

X1

X2

b,

Xp

features  weights

_ y=1 ifa+32 1 bx>0
Predict { y=0 ifa+ 37 bx <0

Model f(x) = sign(a + Y7 bjx;)



x2

Data

X
. X X
% X
X x
X x x X X X x A%
° XX X
°© x %X x
o° %éx XX X >S§<><><%)<
° Xx&xAx X X
¢ y "
° X
00F 8 o0&y M K x ]
o?} ¢ ©0d QOQQ)O x X%
1) o® o o 5o X
o o 0°%° ®o o
o 5 %o
© o
© o
T T T
4 2 0

x1




lteration 1

Data
< 4
" X
| X X ¥
~ XX ox  x X x X
o X X
o X
o X X
® x &7 X
o° o o X%x& e xxxxxxxx
~ © o %0 wa& X
x © 6® 8 o@ LXK x
o op @é%g@c o >§<’< "
00 © o P o x
o og o 5o X
o ° ocdbo ® o o
& - o o5 %o
© o
© o
Y A +
T T T
-4 -2 0

x1




[teration 2

Data
< 4
" X
X X
o~ X X
XX _ x x xx
° X X X
°© o Xk g X
° Py XXXXWS&XX
o 2 0 O X)Xxxx X xx&
¥ e 00 8 0BMme, g L X
X
o % @(gg I
oo "o o P X
o o o & X
o o ooébo S o
& - o o5 %o
© o
© o
< | _—
)
T T T
-4 -2 0

x1




[teration 10

x2
0
1

o

-4

Data
X
X X X
XX  x X X x X
o X kX o A
® x &7 X
Xé&? XXXXXXX
o 2 % o XX X
o g o@ W XK x
o X
o % @,égg@c » >§<X
00 "o ©°, x X%
1) ogo S X
o 0°%0 &o o
% ° o
o
© o
© o
T T
-2 0

x1




Perceptron Algorithm

Initialize a, by, ..., by randomly or set to some value
repeat
g=1(0,...,0)
for i = 1:ndo
uj = a—i—zjl?:lbj-x_,’
if y;- u; <0 then
| &§=8—VYi'Xi
end
end
(a7b) = (3ab)—77g/N
until until train error = 0;

7 is the learning rate. We saw an example with n = 1.

Works well when data are linearly separable.



Data not-linearly separable
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Perceptron Summary

Works when data is linearly separable

We can add non-linear features to make the problem separable
Can be extended to multiple class classification

Does not assign probability to our prediction
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