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Task

Pan-sharpening aims to generate a high-resolution multispectral (HRMS) image by 

integrating the spectral information of a low-resolution multispectral (LRMS) 

image with the texture details of a high-resolution panchromatic (PAN) image.

Motivation

• ill-posed nature of the super-

resolution (SR) task.

we propose a flow-based pan-

sharpening network (PanFlowNet)

to directly learn the conditional

distribution of HRMS image

given LRMS image and PAN

image instead of learning a

deterministic mapping.

The proposed PanFlowNet can

generate diverse HRMSs given

the LRMS and PAN images as well

as the Gaussian noise sample and

thus can alleviate the ill-posed

issue to some extent.
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To alleviate the ill-posed issue, this work aims to learn the conditional distribution of the 

HRMS image 𝑯, given the LRMS image L and the PAN image P.  (𝑷𝑯|𝑳,𝑷(𝑯 | 𝑳, 𝑷; 𝜽))

Once the optimal parameter 𝜃∗of the invertible network 𝑓𝜃 is learned, we can sample an 

HRMS from 𝑷𝑯|𝑳,𝑷(𝑯 | 𝑳, 𝑷; 𝜽), as follows:

In this conditional setting, 𝑓𝜃(∙) can map a LRMS-PAN-HRMS image pair to a latent 

variable 𝑧

the probability density function 𝑃𝐻|𝐿,𝑃(𝐻 | 𝐿, 𝑃; 𝜃) can be accurately defined by using the 

change-of-variables formula
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