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Motivation

Background:
low-resolution multi-

spectral images (LR-MS)

high-resolution 
panchromatic images 

(PAN)

high-resolution multi-
spectral images (HR-MS)

• DL-based methods:



Our method:

• To address these problems, we propose a novel pan-sharpening approach called alternating reverse filtering 
network, which combines classical reverse filtering and deep learning. We formulate pan-sharpening as a 
reverse filtering process, thus avoiding the dependency on pre-defined priors or assumption. In addition, we 
tailor the classical reverse filtering in an alternating iteration manner for the pan-sharpening problem

Motivation

Motivation:
Model-driven CNN models:

☛ However, the optimization algorithms of model-based deep learning methods still require well-designed priors or    
000assumptions. Additionally, the convergence of the optimization algorithms is not taken into account in the design of 
000the unrolling networks.

The previous DL-based networks roughly stack the existing CNN frameworks, but they don’t effectively utilize the spatial 
and spectral information of PAN and LRMS images, resulting in large redundancy in structural design.
Recently, some model-driven CNN models with clear physical meaning emerged. The basic idea is to use prior knowledge 
to formulate optimization problems for computer vision tasks, then unfold the optimization algorithms and replace the 
steps in the algorithm with deep neural networks.



Methodology

Model formulation:

• Inspired by classical reverse filtering, we propose alternating reverse filtering method to estimate HRMS by 
the more general multispectral image priors:

Reverse Filtering：

 Filtering process can be described as

When F (·) is unknown, it’s difficult to apply well-designed image priors to obtain the x. 

Reverse filtering can estimate x without needing to compute F −1(·) and update restored images

We tailor the classical reverse filtering in an alternating iteration manner for the pan-sharpening problem:



Methodology

Model formulation:

• The forward process of alternating reverse filtering network can be described as Algorithm 1:



Methodology

The detailed flowchart of our proposed method:
The overall architecture of alternating reverse filtering network：



Experiments

Quantitative comparison:



Experiments

Qualitative comparison:
The qualitative results on WorldView-III datasets:



Experiments

Visual comparisons of the fused HRMS image on a full resolution sample



Experiments

Ablation experiments:



Thanks for your attention!


