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Perceptron



. . . 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
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y = 1 if a +
∑p

j=1 bjxj ≥ 0
y = 0 if a +

∑p
j=1 bjxj < 0

Model f (x) = sign(a +
∑p

j=1 bjxj)
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Iteration 1
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Iteration 2
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Iteration 10
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Perceptron Algorithm

Initialize a, b1, . . . , bp randomly or set to some value
repeat

g = (0, . . . , 0)
for i = 1:n do

ui = a +
∑p

j=1 bj · xj
if yi · ui < 0 then

g = g − yi · xi
end

end
(a, b) = (a, b) − η · g/N

until until train error = 0 ;

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

Works well when data are linearly separable.



Data not-linearly separable
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Perceptron Summary

I Works when data is linearly separable
I We can add non-linear features to make the problem separable
I Can be extended to multiple class classification
I Does not assign probability to our prediction


