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Normalization

X ∈ ℝB×C×H×W Xnew = (X − μ)/σ
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Normalization Variants

Batch Norm
(Ioffe & Szegedy, ICML 2015)

C: Channel

H:Height
W:Width

B: Batch

Mean / Std:

Subtracting the mean and dividing by the standard deviation (std)
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Normalization Variants
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Batch Norm Instance Norm Group Norm Layer Norm
(Wu & He, ECCV 2018)(Ulyanov et al., arXiv 2016)(Ioffe & Szegedy, ICML 2015) (Ba et al., NeurIPS 2016)
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Batch Norm Group Norm Layer Norm Positional Norm
(Wu & He, ECCV 2018)(Ioffe & Szegedy, ICML 2015) (Ba et al., NeurIPS 2016)
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Positional Normalization (PONO)

C: Channel

H: Height
W: Width

B: Batch

μb,h,w =
1
C

C

∑
c=1

Xb,c,h,w

Moments:X ∈ ℝB×C×H×W

σb,h,w =
1
C

C

∑
c=1

(Xb,c,h,w − μb,h,w)2



Moments in PONO
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Moments = Trash ? 

Image Source: https://picclick.com/Recycle-Sign-Sticker-Recycle-Logo-Sticker-Laptop-Sticker-291237397413.html
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Moments ≠ Trash
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Moment Shortcut (MS) 
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Moment Shortcut (MS) + PONO = PONO-MS
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Image Translation
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Without PONO-MS

Dataset Source:https://github.com/HsinYingLee/DRIT  Model Source: https://github.com/NVlabs/MUNIT  
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