
QUALITY EVALUATION FOR IMAGE RETARGETING 
WITH INSTANCE SEMANTICS

IEEE Transactions on Multimedia, 
vol. 23, pp. 2757-2769, 2021L. Li, Y. Li, J. Wu, L. Ma and Y. Fang



CONTENT

01 Introduction

02 Proposed Image Retargeting Quality Metric

03 Experiments

04 Conclusion

2



01 INTRODUCTION
3



INTRODUCTION

• image retargeting approaches 

• Image Retargeting Quality Assessment (IRQA)

• INstance SEMantics (INSEM) -> semantic content
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INTRODUCTION

The contributions of this work are summarized as follows :

• A new IRQA metric based on instance semantics. 

• A top-down pipeline to extract retargeting-aware semantic features to portray 
the distortions.

• Semantic-based self-adaptive pooling

• We conduct extensive experiments and ablation studies to demonstrate the 
superiority of the proposed metric over the state-of-the-art methods.
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PROPOSED IMAGE RETARGETING QUALITY METRIC
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INSEM
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1) The instance quality degradation extraction module (IDEM)

2) The semantic-based self-adaptive pooling (SSAP)

3) The quality prediction module

IDEM SSAP quality prediction
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IDEM
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1) Instance Detection and Filtering

2) Shape Twisting 

3) Size Similarity 

4) Information Loss

5) Location Movement
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DISTORTION ANALYSIS IN IMAGE RETARGETING



INSTANCE DETECTION AND FILTERING
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•instance segmentation
•mask R-CNN model
•binary instance mask, bounding box, and semantic label.

• multiple instances :  remove the less important instances by defining the 
following instance saliency measure:

• instance filtering operation : IS ≥ τ ? (τ=0.25)
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IDEM
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1) Instance Detection and Filtering

2) Shape Twisting 

3) Size Similarity 

4) Information Loss

5) Location Movement

IDEM SSAP quality prediction



15IDEM SSAP quality prediction



SHAPE TWISTING (ST) 

16

• where α is a coefficient applied to control the relative contribution of 
local shape twisting. A large ST value indicates that the shape twisting is 
severe.
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IDEM
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1) Instance Detection and Filtering

2) Shape Twisting 
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SIZE SIMILARITY (SS)
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• The size change of an instance is decided by two respects in this paper: 
1) aspect ratio : relative size change
2) Scale : absolute size change

• The size similarity (SS) of instances is defined as
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IDEM
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1) Instance Detection and Filtering

2) Shape Twisting 

3) Size Similarity 

4) Information Loss

5) Location Movement
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INFORMATION LOSS (IL)
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• superpixel segmentation

• simple linear iterative clustering (SLIC) 
• segment size = 256
• compactness index = 20
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IDEM
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LOCATION MOVEMENT (LM)
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• superpixel segmentation

• simple linear iterative clustering (SLIC) 
• segment size = 256
• compactness index = 20
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LOCATION MOVEMENT (LM)
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• the relative angle changes are computed as

• Then, the location movement feature is defined as

• When the LM score is close to 1, the location movement of an instance is 
small, and the retargeted image is expected to have relatively high 
quality. 
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INSEM
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1) The instance quality degradation extraction module (IDEM)

2) The semantic-based self-adaptive pooling (SSAP)

3) The quality prediction module
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SSAP
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• different saliency preferences

• different biological natures
• animate instance
• inanimate instances
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• the semantic-aware weight of the k-th instance is defined as

• instance saliency

SSAP
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• Only one instance category detected, regardless of animate or 
inanimate, the semantic category weight is not calculated, and in this case

• The overall instance-level feature vector for the whole image as

SSAP
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INSEM
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1) The instance quality degradation extraction module (IDEM)

2) The semantic-based self-adaptive pooling (SSAP)

3) The quality prediction module

quality predictionIDEM SSAP
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DATABASES AND PROTOCOLS

1) MIT RetargetMe database

2) train the quality model

3) NRID database
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PARAMETER SELECTION

1) local shape twisting coefficient α

2) absolute size coefficient β

3) ΩA in SSAP

4) Animate instances have a greater impact on perceived quality than 
inanimate instances.
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PERFORMANCE EVALUATION

1) Performance Comparison 
on the CUHK Database
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PERFORMANCE EVALUATION

2) Performance Comparison on the MIT RetargetMe Database With 
Labeled Attributes
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PERFORMANCE EVALUATION

3) Performance Comparison on the NRID Database With Labeled Attributes
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ABLATION STUDY

• Instance Features 

vs. 

Global Feature
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ABLATION STUDY

• SSAP 

vs. 

Average Pooling
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INSTANCE FEATURE AS UNIVERSAL IRQA MODULE

• Promoting Effect of the Proposed IDEM Module on Global-feature-
based IRQA Metrics on CUHK/MIT/NRID Databases
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CONCLUSION

• A novel image retargeting quality assessment metric based on instance semantics.

• Four kinds of instance-level semantic 

• Animate and inanimate 

• Semantics-based self-adaptive pooling strategy(SSAP)

• Performed extensive comparisons with state-of-the-art IRQA metrics.

• Both intradatabase and cross-database settings
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