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How does it work?



(   , 0 )0.1



(   , 0 )
(   , 1 )
0.1
0.8



(   , 0 )
(   , 1 )

. . .         . . .         

(   , 0 )
(   , 1 )

0.1
0.8

0.4
0.3



y

y’

x d



y

y’
x d



 y’ ~ yx



Embedded parametric functions

1. Forward       2. Backward       3. Update



Neural Networks
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In this case:
x22 has influence on every output
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𝛿l𝛿l-1



[H+2, W+2] [H, W, Cout][3, 3, Cout]
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Dimensions?

Jacobian: [H x W x Cin,   3 x 3 x Cin x Cout]
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Dimensions?

Convolution: [H + 2, W + 2] * [H, W] = [3, 3]
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Dimensions?
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Dimensions?

Convolution: [H+2, W+2, Cin] * [H, W, 1, Cout] = [3, 3, Cin, 
Cout]



𝛿l𝛿l-1

𝛿l∇wL



input output

hidden layer
l

1. Forward       2. Backward       3. Update



input output

hidden layer
l

1. Forward       2. Backward       3. Update



input output

hidden layer
l

1. Forward       2. Backward       3. Update





0 0 0 0

0 1 0 1

1 0 0 0

0 0 0 1



𝛿 𝛿

𝛿 𝛿

0 0 0 0

0 1 0 1

1 0 0 0

0 0 0 1

0 0 0 0

0 𝛿 0 𝛿

𝛿 0 0 0

0 0 0 𝛿









http://setosa.io/ev/image-kernels/












https://distill.pub/2017/feature-visualization/



“ … We’re not using biases because meh… ”

-- Andrej Karpathy

http://karpathy.github.io/2016/05/31/rl/

