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1950s Age of the Perceptron

1980s Age of the Neural Network

2010s Age of the Deep Network

1969 Perceptrons (Minsky, Papert)

2000s Age of the Support Vector Machine

1957 The Perceptron (Rosenblatt)

1990s Age of the Graphical Model

1986 Back propagation (Hinton)

deep learning = known algorithms + computing power + big data
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The Perceptron

inputs

weights

output

sum sign function 
(Heaviside step function)



x 2 {0, 1}N

1: function PERCEPTRON ALGORITHM

2: w

(0)  0

3: for t = 1, . . . , T do

4: RECEIVE(x(t))

5: ŷ

(t)
A = sign

✓
hw(t�1)

,x

(t)i
◆

6: RECEIVE(yt)

7: w

(t)
n = w

(t�1)
n + yt · x(t)

n · 1[y(t) 6= ŷ

(t)]

y 2 {1,�1}

N-d binary vector

perceptron is just one line of code!

sign of zero is +1



initialized to 0
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2: w

(0)  0

3: for t = 1, . . . , T do
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(t)
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◆
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(t)
n = w

(t�1)
n + yt · x(t)

n · 1[y(t) 6= ŷ

(t)]
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observation (1,-1)
label -1
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update w
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-1 1(1,-1)(0,0)(-1,1)

no match!



observation (-1,1)
label +1
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(t)
A = sign

✓
hw(t�1)

,x

(t)i
◆

6: RECEIVE(yt)

7: w

(t)
n = w

(t�1)
n + yt · x(t)

n · 1[y(t) 6= ŷ
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update w
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label +1
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2: w
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3: for t = 1, . . . , T do
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5: ŷ

(t)
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✓
hw(t�1)
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(t)
A = sign

✓
hw(t�1)

,x
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6: RECEIVE(yt)

7: w

(t)
n = w

(t�1)
n + yt · x(t)

n · 1[y(t) 6= ŷ

(t)]

+1 0(-1,1)(-1,1)(-1,1)

match!
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(t)]



update w

1: function PERCEPTRON ALGORITHM

2: w

(0)  0

3: for t = 1, . . . , T do

4: RECEIVE(x(t))

5: ŷ
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repeat …

1: function PERCEPTRON ALGORITHM

2: w

(0)  0

3: for t = 1, . . . , T do
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5: ŷ
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The Perceptron

inputs

weights

output

sum sign function 
(e.g., step,sigmoid, Tanh, ReLU)

1 bias

b



x1

x2

x3

xN

...

w1

w2

w3

wN

y

Another way to draw it…

inputs

weights

outputf

Activation Function
(e.g., Sigmoid function of weighted sum)

(1) Combine the sum 
and activation function 

(2) suppress the bias 
term (less clutter)

a

a =
X

i

wixi

y = f(a)

xN = 1

wN = b
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float perceptron(vector<float> x, vector<float> w) 
{ 

float a  = dot(x,w);  
return f(a); 

}

float f(float a)  
{ 

return 1.0 / (1.0+ exp(-a)); 
}

Activation function (sigmoid, logistic function)

Perceptron function (logistic regression)

fa

Programming the 'forward pass'


