
➢ Motivation

• We propose to cast SISR into a Bayesian framework under which SR image

(mean) and uncertainty (variance) are derived simultaneously.

• The estimation of variance map facilitates the training of SISR network by

dividing it into two steps. In the first step, an estimating sparsity uncertainty

(ESU) loss function was proposed to estimate the variance map. In the

second step, the estimated variance map serves as the guidance signal

leading to adaptive weighted loss named uncertainty-driven loss LUDL.

• The proposed uncertainty loss can easily be employed in any SISR network.

• The proposed loss has achieved better performance than MSE or L1 loss.
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➢ Contributions

The loss function in most of existing deep-learning methods is MSE/L1 loss.

where c, σ denote spatially invariant constants.

• However, such assumption of stationarity or spatial invariance of image

prior model is invalid for photographic images in the real world.

• From Fig. (c) and (d), it can be observed that texture areas (e.g., hair of

baboon) are not restored as good as smooth areas (e.g., nose of

baboon). That means the variance of texture and edge areas is much

larger than that in smooth areas.

• Based on above observation, we proposed to estimate the mean and

variance together in SISR.

➢ Visual Quality Comparisons

➢ Homepage and Code

➢ Methodology

 Estimating Uncertainty (EU) in SISR.

For a given LR image     and corresponding HR image    , a Laplace 

distribution  is assumed for characterizing the likelihood function by:

The log likelihood:

The loss function:
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 Estimating Sparse Uncertainty (ESU) in SISR.

The log likelihood:

The loss function:

 The limitations of LEU and LESU loss. 

 Uncertainty-Driven Loss (UDL) for SISR

➢ Results

Instead of using exp(−si) to attenuate the importance of pixels with large 

uncertainty, we need to use a monotonically increasing function to prioritize

them. 

However, Applying LEU or LESU loss leads to more accurate estimation 

of uncertainty (variance field), but counter-intuitively, they do not directly 

improve the performance of SISR. 


