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A three-channel 
input
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For better visualization, 2D FFT 
operation is followed by fftshift(·).
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Three filters

Can generate low rank
feature map slice

medium rank
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Preliminary EZCrop       Experiments       Conclusion HRank  Convolution/Rank in Freq. Domain



香港大學
The University of Hong Kong

Matrix Ranks from the Frequency Domain Viewpoint

Page 14/33

Point-wise multiplication of 
the 1st input channel
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Point-wise multiplication of 
the 2nd input channel
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Point-wise multiplication of 
the 3rd input channel
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Step 1: Find the square Center

Step 2: Decide the Expanding Distance

Step 3: Calculate the Energy Zone Ratios

Step 4: Sort the filter

𝑊𝑖 = 8

DC component center

(5,5) (5,5)

𝑥𝑖 =

𝐻𝑖

2
+ 1, 𝐻𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛.

𝐻𝑖 + 1

2
, 𝐻𝑖 𝑖𝑠 𝑜𝑑𝑑.

𝑦𝑖 =

𝑊𝑖

2
+ 1, 𝑊𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛.

𝑊𝑖 + 1

2
, 𝑊𝑖 𝑖𝑠 𝑜𝑑𝑑.
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𝑊𝑖 = 9
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Step 1: Find the square Center

Step 2: Decide the Expanding Distance

Step 3: Calculate the Energy Zone Ratios

Step 4: Sort the filter

Output in freq. domain Selected energy area

𝑑𝑖 = 2

𝑑𝑖 = 1

𝑑𝑖 = 0𝑙𝑖ℎ

𝑙𝑖𝑤

(𝑥𝑖 , yi )

𝑑𝑖 = ൜
0, 𝑙𝑖ℎ ≤ 1 𝑜𝑟 𝑙𝑖𝑤 ≤ 1

𝑐𝑒𝑖𝑙 𝜷 ⋅ min 𝑙𝑖ℎ, 𝑙𝑖𝑤 , 𝑒𝑙𝑠𝑒.

𝑙𝑖ℎ = 𝐻𝑖 − 𝑥𝑖
𝑙𝑖𝑤 = 𝑊𝑖 − 𝑦𝑖
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Step 1: Find the square Center

Step 2: Decide the Expanding Distance

Step 3: Calculate the Energy Zone Ratios

Step 4: Sort the filter
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Step 1: Find the square Center

Step 2: Decide the Expanding Distance

Step 3: Calculate the Energy Zone Ratios

Step 4: Sort the filter

𝜂1
𝑖 = 0.45 𝜂2

𝑖 = 0.85 𝜂3
𝑖 = 0.75

Importance:

> >
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The two lines generally track each other, but 
some evaluation results are slightly different.
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Much more efficient!
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Better performance 
when compression 
level is similar.
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when compression 
level is similar.
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Repetitive Pruning:
1. Do filter importance evaluation
2. Prune some trivial filters
3. Fine tune the model (300 epochs)
4. Repeat step 1-3 for 2 more times

0.19%
0.27%
0.60%

Acc. gap

EZCrop enjoys 
higher robustness
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Each experiment is repeated for 20 times.

EZCrop makes more accurate and robust 
evaluation of filter importance.
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Lowest accuracy
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1. This work connected the matrix rank in the spatial domain to the low 
frequency component distribution in the frequency domain.

2. The proposed FFT-based metric for filter importance evaluation is 
efficient.

3. EZCrop brings higher resolution in channels’ importance evaluation.

4. EZCrop constitutes a robust way for repetitive channel pruning.
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Thanks for Your Attention!
If you have any question, please contact us.
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