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Quick Preview
Ø Image cropping aims to find visually appealing crops in an image.

Ø Drawbacks of previous methods.

• They are weak in capturing the spatial relationship between crops and aesthetic elements.

• The potential of unlabeled data awaits to be excavated.



Ø We propose spatial-aware feature to encode the spatial relationship between candidate 
crops and aesthetic elements.

Quick Preview

Ø We train a pair-wise ranking classifier on labeled images and transfer the ranking knowledge 
to unlabeled images to enforce rank consistency.

Ø Experimental results on the benchmark datasets show that our proposed method performs 
favorably against state-of-the-art methods.



Motivation of Spatial-aware Feature 
Ø The spatial relationship between crops and aesthetic elements (e.g., salient objects, 

semantic edges) is very critical for image cropping. 
Ø The crop should enclose the salient object, or should not cut through the semantic edges.

 The feature map obtained using channel-wise max pooling can emphasize some 
aesthetic elements. The low-level feature maps emphasize semantic edges and the high-
level feature maps emphasize salient objects.



Motivation of Rank Consistency
Ø The cost of crop annotation is very high.

Ø The rank of candidate crops should be consistent between labeled data and unlabeled 
data.

Ø We expect that the knowledge of comparing the aesthetic quality of two crops with 
similar content could be transferred to unlabeled data.

Ø Semi-supervised/Transductive Learning paradigms.



Ø Image Cropping with Spatial-aware Feature and Rank Consistency

Proposed Method



Proposed Method
Ø Spatial-aware Feature

• Feature Maps Activation. 

• Channel Attention Block. 

• Spatial Relationship Modeling



Proposed Method
Ø Rank Consistency

• Pair-wise Ranking Classifier. 



Proposed Method
Ø Training with a multi-task loss function in an end-to-end manner

Regression Loss

Consistency Loss

Classification Loss



Proposed Method
Ø Spatial-aware Feature

• Spatial-aware feature helps locate the crop better.

 Predicted scores are lift by Spatial-aware feature.The annotated best crops are in yellow, 
the predicted best crops by the basic model and our proposed method are in blue and 
red respectively. The numbers above the images are their predicted scores.



Proposed Method
Ø Rank Consistency

• Rank consistency helps rank candidate crops more accurately.

 Predicted scores are lift by Rank consistency.The annotated best crops are in yellow, the 
predicted best crops by the basic model and our proposed method are in blue and red 
respectively. The numbers above the images are their predicted scores.



Ø Quantitative comparison on GIACD dataset.

Experiments

• PCC evaluates the linear correlation.

• SRCC measures the ranking order correlation.

• Acc5/Acc10 measures the ability to return the best crops.



Ø Quantitative comparison on FCDB dataset.

Experiments

• IoU and Disp measure the overlap and offset degree.



Ø Model complexity and runtime.

Experiments

• Our model is lighted-weighted and efficient for mobile device application.

 All models are run on the PC with Intel(R) Core(TM) i7-9700K CPU and one 
single NVIDIA GTX 1080Ti GPU.



Ø Qualitative comparison on GAICD dataset.

Experiments

The annotated best crop (yellow bounding box) in the source image is in the left column 
and top-1 crops obtained by different methods are in the rest of the columns.



Ø Qualitative comparison on FCDB dataset.

Experiments

The annotated best crop (yellow bounding box) in the source image is in the left column 
and top-1 crops obtained by different methods are in the rest of the columns.



Contributions

Ø Spatial-aware Feature:  capture the spatial relationship between candidate crops 
and aesthetic elements.

Ø Rank Consistency: transfer ranking knowledge from labeled images to unlabeled 
images.

Ø Quantitative and qualitative comparisons have shown that our method obtains 
the state-of-the-art performance on benchmark datasets.
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Thanks for watching !


