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Input normalization

• Input: 


• Apply affine 
transformation 
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x̂i = αxi + β



Gradients of uncentered 
inputs: A simple example

• Input vector 


• Output scalar 


•
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Mean subtraction

• Input: 


• Apply affine 
transformation 

xi

x̂i = xi − μx



Gradients of unnormalized 
inputs: A simple example

• Input vector


• Output scalar


•

|x[0] | ≪ |x[1] |
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Gradients of unnormalized 
inputs: A simple example



Input normalization

• Input:


• Apply affine 
transformation

xi

x̂i = (xi − μx)/σx


