
Image Retargeting
2022 연구실동계세미나

민성준

Vision & Display Systems Lab.

Dept. of Electronic Engineering, Sogang University



Introduction

2



Outline

2

• Introduction

• Cycle-IR

• Two-Directional Image Retargeting



Introduction
• Image Resolution

▪ Super Resolution

▪ Image Retargeting

▪ Image Outpainting
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Introduction
• Image Retargeting

▪ Seam carving

− Seam: 화소간에너지차이를비교하여가장작은에너지패턴
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Introduction
• Video Retargeting

▪ Image Retargeting + Temporal coherence
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Introduction
• Video Retargeting

▪ Image Retargeting + Temporal coherence
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< Video cube-based method >

< Object-tracking & nonlinear warping method >



Introduction
• Video Retargeting

▪ Image Retargeting + Temporal coherence
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< The proposed image-to-warping vector CNN-based extrapolation for video retargeting >

< Extrapolation for video retargeting >

< Training data generation for CNN-based extrapolation >



Cycle-IR[1]

• Motivation

▪ GT – input image pair…?

− The way to produce the ideal retargeting results is uncertain

҉ Unsupervised! → doesn’t require any labeled data!
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Outpainting

Retargeting
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Cycle-IR
• Method

▪ Downscale → upscale = input

▪ Upscale → downscale = input

− How..?

҉ Dual output & cyclic perception loss
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Cycle-IR
• Method

▪ Forward Retargeting

▪ Reverse Retargeting

▪ Cyclic Perception Coherence Loss

− 𝑓𝑙: pretrained VGG16 𝑙𝑡ℎ layer
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Cycle-IR
• Obtaining Visual Attention Map

▪ 𝐹𝑚𝑎𝑝: Backbone (Conv4-1 of VGG16) + 3 convolution layer

▪ Spatial and Channel Attention Layer

− 𝐼𝑎𝑡𝑡𝑛 = Γ𝑎𝑡𝑡𝑛(𝐹𝑚𝑎𝑝)

҉ Attention map
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Cycle-IR
• Obtaining Visual Attention Map

▪ Spatial and Channel Attention Layer

− 𝐹𝑚𝑎𝑝: extracted deep representation

− 𝐼𝑎𝑡𝑡𝑛 : attention map (visualization)

҉ 𝐼𝑎𝑡𝑡𝑛 = Γ𝑎𝑡𝑡𝑛(𝐹𝑚𝑎𝑝)

҉ Input of channel attention component

✓Output of spatial attention, not 𝐹𝑚𝑎𝑝
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Cycle-IR
• Generating desired target image

▪ Calculate scaling factor for each grid cell for reconstructing 𝐼𝐿𝑅

− Using guidance of visual attention map 𝐼𝑎𝑡𝑡𝑛

▪ Calculate scaling factor for each grid cell for reconstructing 𝐼𝐻𝑅
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Cycle-IR
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Cycle-IR
• Pixel-wise Loss vs Perceptual Loss

▪ Pixel-wise loss

▪ Perceptual loss 

▪ Pixel-wise + perceptual loss
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Cycle-IR
• Single Cycle Loss vs Pair Cycle Loss

▪ Single Cycle Loss (top)

▪ Single Cycle Loss (bottom)

▪ Pair Cycle Loss
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Cycle-IR
• Saliency Guidance

▪ Saliency 정보를활용하자

− HKU-IS dataset: priori information (GT saliency) embedded

− Pixel-wise loss + saliency map

҉ Fail..

− Perceptual loss + saliency map

҉ Fail…
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Cycle-IR
• Results
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Cycle-IR
• Results
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Cycle-IR
• Results
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< User preference study >

< Some failure cases >



Cycle-IR
• Conclusion

▪ Unsupervised deep image retargeting approach

− Doesn’t need any labeled data, additional parameter settings, or human assistance

▪ IRNet model outputs a pair of retargeted images

▪ Cyclic perception coherence loss

− Evaluates cycle coherence between the forward-backward mapping results

− Can be applied to other image retargeting methods

▪ Spatial and channel attention layer

− Able to discover visually interesting areas of input images

҉ Visualization

҉ Learnable network to help assist the IRNet in learning accurate attention map
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Two-Directional Image Retargeting[2]

• Contribution

▪ Two-directional non-uniform scaling according to the statistical distribution of scaling 

functions

− Salient regions of input image can be preserved

҉ Two-directional non-uniform scaling allows more input marginal regions

▪ Use of region-aware guidance map from inversed importance map

− Compensates quality degradation from non-uniform scaling
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< Difference of proposed approach compared with the unidirectional non-uniform scaling >



Two-Directional Image Retargeting
• Overview of Proposed Approach
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< Overview of proposed approach >



Two-Directional Image Retargeting
• Importance Map

▪ Saliency detection

− 𝐵 𝑖, 𝑗 : UNISAL[3]

▪ Monocular depth estimation

− 𝑄 𝑖, 𝑗 : MiDas[4]

▪ Importance Map = saliency & depth

− 𝐴𝑖𝑛𝑖𝑡 𝑖, 𝑗 = 𝜆 ∙ 𝐵 𝑖, 𝑗 + (1 − 𝜆) ∙ 𝑄(𝑖, 𝑗)

− Refinement with WLS solution
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< Importance map estimation >



Two-Directional Image Retargeting
• Importance Map

▪ Refinement

− Bilateral filetr / guided filter / WLS(Weighted Least Squares filter

− Removing halo effect
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< Importance map estimation – guided filter / proposed >



Two-Directional Image Retargeting
• Two-Directional Scaling Functions

▪ Proposed method defines two-directional scaling ratios in each direction

− Using entropy-based dispersion measure

҉ How “evenly” is the probability distributed

✓Scaling function is used

• Importance map is used
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Two-Directional Image Retargeting
• Two-Directional Scaling Functions

▪ Ω𝑥 , Ω𝑦 : Target height, width

▪ 𝜑𝑥 , 𝜑𝑦 : Horizontal, vertical scaling ratio

▪ 𝑠𝑥 𝑖 , 𝑠𝑦(𝑗) : Horizontal, vertical scaling function

▪ 𝐴(𝑖, 𝑗) : Importance map
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Two-Directional Image Retargeting
• Two-Directional Scaling Functions

▪ 400 × 300 → 339 × 339

▪ Compute importance map 𝐴(𝑖, 𝑗)

▪ Get scaling function 𝑠𝑥 𝑖 , 𝑠𝑦 𝑗

▪ Get scaling ratio 𝜑𝑥 , 𝜑𝑦

▪ Get target height, width Ω𝑥 , Ω𝑦
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Two-Directional Image Retargeting
• Region-aware guidance map

▪ Problem with uniform scaling

▪ Problem with non-uniform scaling
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Two-Directional Image Retargeting
• Region-aware guidance map

▪ To enhance degradation of non-uniform scaling

▪ Region-aware guidance map = inversed importance map * texture map
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Two-Directional Image Retargeting
• Overview of Proposed Approach
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< Overview of proposed approach >



Two-Directional Image Retargeting
• Results

• Failure case

▪ No regard for global consistency
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Two-Directional Image Retargeting
• Results

▪ Cycle-IR : over-smoothing & twist
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Two-Directional Image Retargeting
• Results

▪ Cycle-IR : over-smoothing & twist
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Two-Directional Image Retargeting
• Results
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Two-Directional Image Retargeting
• Evaluation

▪ MLF Measure

− Multiple-Level Feature-Based Measure

▪ ARS Measure

− Backward Registration-Based Aspect Ratio Similarity Measure

▪ User study / MLF / ARS / BDS
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Two-Directional Image Retargeting
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• Evaluation

▪ MLF[5] Measure (Multiple-Level Feature-Based Measure)



Two-Directional Image Retargeting
• Conclusion

▪ Steps

− Estimate importance map by saliency, depth map, and median filtered input image

− Two-directional scaling functions derived from importance map with measure of statistical 

dispersion

− Generate target image using region-aware guidance map, by two-directional non-uniform scaling

▪ Contribution

− Two-directional non-uniform scaling

− Region-aware guidance map
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