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ISRResCNet: Deep Iterative Residual Convolutional Network for Single Image Super-Resolution

SISR: Definition

■ Single Image Super-Resolution (SISR):

■ Restoration of the high-resolution (HR) image from its low-resolution (LR) counterpart.

2



ISRResCNet: Deep Iterative Residual Convolutional Network for Single Image Super-Resolution

Proposed Method

■ Problem Formulation:

■ Image Forward Observation model:

■ Inverse Problem: 

■ There could exist multiple possible HR images resulting in the same downscaled LR image.

■ Regularization is required in order to select the most plausible ones.
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Proposed Method

■ Objective Function Minimization Strategy:

■ Recovery of x (unknown latent HR) from y (observed LR) by the variational approach:

■ Majorization-Minimization (MM) framework:

■ MM variant by majorizing the quadratic data-term:
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(𝜶 ≈1)

(J(x): convex function but possibly non-differentiable)

takes the form with

where

Data fidelity Regularizer
measures the proximity of the 

solution to the observation
Image Priors
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Proposed Method

■ Objective Function Minimization Strategy:

■ Overall majorizer:

■ MM optimization scheme to iteratively minimize the quadratic majorizer function Q(.) as: 
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Proposed Method

■ Network Architecture:

■ A single optimizer is used for all network stages with shared structures and parameters by K steps.

■ Loss during training: 
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Proposed Method

■ ERD (Encoder-Resnet-Decoder) Block:
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Quantitative Results

■ Average PSNR/SSIM values for scale factors x2, x3, and x4 with bicubic degradation model. The best 

performance is shown in red and the second best performance is shown in blue.
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Params: 1.5 M

Resblocks: 16

Params: 380 K

Resblocks: 5
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Visual Results

■ SR results  at the x4 scale on the test benchmark datasets:

9



ISRResCNet: Deep Iterative Residual Convolutional Network for Single Image Super-Resolution

Conclusion

■ Follows the image observation (physical) model. 

■ Solves the SISR problem in an iterative manner by minimizing the discriminative loss function with residual 

learning.

■ Exploits the powerful image regularization and large-scale optimization techniques for image restoration.

■ Achieves good PSNR/SSIM with few trainable parameters.

■ Suitable for the limited memory storage and CPU power requirements for the mobile/embedded 

deployment.
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Thank You!
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