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Motivation: methods merely evaluated perceptually
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Super-
resolution

Low-Resolution High-Resolution

 Is image super-resolution helpful for other vision tasks?  
 How the usefulness correlate to perceptual quality?
1
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Low-resolution

Super-resolved 

Features & models are often learned with images of 
normal resolution

Super-resolving input images to the proper resolution 
should help

Motivation: why it should work
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Evaluation 1: Helpful to other vision task? 
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• Same algorithm
• Two versions of input images



Evaluation 2: Correlation with perceptual criteria
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• Same super-resolved image
• Two evaluation methods: perceptual quality and usefulness



Evaluation: Summary
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 Six image super-resolution methods: Zeyde, ANR, A+, SRCNN, 
JOR, and SRF 

 Five vision tasks: Boundary Detection, Semantic Image Segmentation, Digit 
Recognition, Scene Recognition, and Face Detection

 Four perceptual criteria: PSNR, SSIM, IFC, and NQM



Result: Semantic Segmentation
Bicubic ANR SRF High Res. Image

PSNR / 17.49 PSNR / 17.83 PSNR / 17.85

APP / 0.639 APP / 0.893 APP / 0.909 APP / 0.937

APP=Average Pixel Precision Larger=Better,  Helpful & Correlated



Result: Boundary Detection

Bicubic

PSNR / 26.94



Result: Boundary Detection

ANR

PSNR / 28.06 



Result: Boundary Detection

A+

PSNR / 28.93



Result: Boundary Detection

High Res. 
Image



Result: Boundary Detection

Bicubic

AUC / 0.861



Result: Boundary Detection

ANR

AUC / 0.870



Result: Boundary Detection

A+

AUC / 0.885



Result: Boundary Detection

High Res. 
Image

AUC / 0.891



Result: Boundary Detection

 ISR is Helpful for Boundary Detection (BD)

 The Perceptual Criteria Correlate Well with the Usefulness of ISR: consistent in trend



Result: Semantic Image Segmentation

 ISR is Helpful for Semantic Image Segmentation (SIS)

 The Perceptual Criteria Correlate Well with the Usefulness of ISR: consistent in trend



Conclusion
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 Image super-resolution is helpful for other vision tasks

 Perceptual criteria correlate quite well with the usefulness 
of ISR to other vision tasks

 Still a gap between super-resolved images and high res. 
images, better ISR methods needed

 The code and data will be made available soon



Thanks for your attention!    
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