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Motivation

• “how similarity metrics work on a pair of images that are not perfectly aligned”

-> develop a shift-tolerant perceptual similarity metric
-> from a perspective of network framework



Article Structure

• 3 Human Perception of Small Shifts -> subjective experiment

• 4 Effect of Small Shifts on Similarity Metrics -> conflict with subjective experiment

• 5 Elements of Shift-tolerant Metrics

• 6 Experiments



Subjective Experiment

• Hypothesis: it is difficult for people to detect a small shift in images

• Setting: 
50 pairs: 5 pairs for each 0-9 pix-shift 
presentation: two images placed side by side
participants: 32

-> verifies the hypothesis



Performance of Similarity Metrics

• Experiments on BAPPS dataset

• reference image 𝐼! distorted image 𝐼"#, 𝐼"$
• predicted score 𝑠# = 𝑆 𝐼!, 𝐼"# , 𝑠$ = 𝑆(𝐼!, 𝐼"$)
• Evaluation index



Method

• design a deep neural network resistant to small shifts

• baseline: LPIPS(AlexNet)



Method

Attempts:

• Reducing Stride
• AlexNet: conv-1: S =4  MaxPooling: S=2

• Anti-aliasing
• normal convolution: shift-equivariance
• BlurPool: a Gaussian filter+ a downsampling operator 

with stride S
conv1(S=4)->conv1(S=2)+BlurPool(S=2)



Method

• Pooling
• shift-invariance: MaxPooling>AvePooling
• MaxBlurPooling (Gaussian filter+MaxBlurPooling)
• AveBlurPooling (Gaussian filter+AveBlurPooling)

• Strided-skip Connections

• Border Handling
• F-conv: every element of the filter needs to be applied to 

every pixel in the input image



Experiment

• Comparisons to Existing Metrics



Experiment

• Effect of BlurPool locations



Experiment

• Effect on different backbone networks



Experiment

• Just noticeable differences



Summary

• a shift-tolerant similarity measure from the perspective of network architecture

• some elegant changes in network architecture

+ a clear writing logic and structure

+ a complete research process (question raising, verification, and solution)

+ intuitive experiment about tolerance of tiny shift

- lack of novelty


