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1. Preliminary

1. 1 HRank
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Figure 1. A toy example of HRank [1].  
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• Filters with high rank corresponding output slices will be 

regarded as important ones.

• Filters with low rank corresponding output slices will be 

treated as trivial ones.

1. 2 Convolution in the Frequency Domain
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Figure 2. (Left) Convolution in the spatial domain. (Right) Convolution in the frequency domain.

For convolution in the frequency domain:

• First, each slice of the input and filter will be mapped into 

the frequency domain by the 2D fast Fourier 

transformation.

• Next, the slices at the same position along the channel 

axis will do point-wise multiplication.

• Finally, all the point-wise multiplication results will be 

added up.

1. 3 Matrix Ranks from the Frequency 

Domain Viewpoint

Figure 3. Input slices, kernels and output slices in the frequency domain.

• For output slice with high rank, the distribution of the 

low-frequency components is dispersed.

• For output slice with low rank, the distribution of the low-

frequency components is concentrated.

Figure 4. A toy example to conceptually depict a low-rank channel matrix and a high-rank one. We

use zero-valued and nonzero-valued elements to represent high-frequency and low-frequency 

components, respectively. 

• The left matrix is only of rank 3 while the right is full-rank. 

The spectral ranks also translate to the spatial ranks due

to rank-invariant domain transforms.

• The right matrix with a high rank has more dispersed

nonzero elements.

2. EZCrop

Step 1: Find the Square Center
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Figure 5. The first step of EZCrop is to find the DC component center. (Left) when the height and 

width are even numbers. (Right) when the height and width are odd numbers.

Step 2: Decide the Expanding Distance
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Figure 5. The second step of EZCrop is to decide the size of the energy area. (Left) find the distance 

between the DC component center and the last row and column. (Right) if 𝑙𝑖ℎ or 𝑙𝑖𝑤 is too small, the 

distance is set to be zero, else we use a hyperparameters to decide it.

Step 3: Calculate the Energy Zone Ration
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Step 4: Sort the Filters
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3. Selected Experimental Results

3.1 Time Comparison

3.1 ResNet-50 on ImageNet
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