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Scale&Shift Invariance CNN
Project Goals
1. Implement the 3 methods:
• SI-ConvNet by A. Kanazawa et al. [1]
• SS-CNN by R. Ghosh et al. [2]
• Antialiased-CNN by R. Zhang [3]

2. Compare the 3 methods on MNIST-Scale dataset 
and FMNIST-Scale dataset.

3. Evaluate the performance of the 3 methods w.r.t. 
different training size.

Datasets
• MNIST-Scale (28x28): scaled MNIST dataset with a 

random scale factor in (0.3, 1). Train on the original 
MNIST. Test on 10k MNIST-Scale.

• FMNIST-Scale (60k, 28x28): scaled Fashion-
MNIST dataset with a random scale factor in (0.3, 
1). Train on the original Fashion-MNIST. Test on 10k 
FMNIST-Scale.
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Methods

a scale-invariant layer of 
SI-ConvNet [1]:

ɠ Scale input
ɡ Convolution
ɢ Undo scaling
ɣ Max-pool over scales
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a scale-invariant layer of 
SS-CNN [2]:

ɠ Each filter is a linear 
combination of the scale 
steerable basis
ɡ Rescale the filter via 
phase manipulation
ɢ Convolution
ɣ Max-pool over scales
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Blur kernel down sampling layers of 
Anti-aliased CNN [3]:
ɠ�Dense evaluation
ɡ Anti-aliasing filter
ɢ Subsampling

ɢɡ

ɠ

Results
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