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Abstract

Burst image processing is becoming increasingly popu-
lar in recent years. However, it is a challenging task since
individual burst images undergo multiple degradations and
often have mutual misalignments resulting in ghosting and
zipper artifacts. Existing burst restoration methods usu-
ally do not consider the mutual correlation and non-local
contextual information among burst frames, which tends to
limit these approaches in challenging cases. Another key
challenge lies in the robust up-sampling of burst frames.
The existing up-sampling methods cannot effectively uti-
lize the advantages of single-stage and progressive up-
sampling strategies with conventional and/or recent up-
samplers at the same time. To address these challenges,
we propose a novel Gated Multi-Resolution Transfer Net-
work (GMTNet) to reconstruct a spatially precise high-
quality image from a burst of low-quality raw images. GMT-
Net consists of three modules optimized for burst process-
ing tasks: Multi-scale Burst Feature Alignment (MBFA)
for feature denoising and alignment, Transposed-Attention
Feature Merging (TAFM) for multi-frame feature aggrega-
tion, and Resolution Transfer Feature Up-sampler (RTFU)
to up-scale merged features and construct a high-quality
output image. Detailed experimental analysis on five
datasets validate our approach and sets a state-of-the-art
for burst super-resolution, burst denoising, and low-light
burst enhancement. Our codes and models are available at
https://github.com/nanmehta/GMTNet.

1. Introduction

With the soaring popularity of smartphones in day-to-
day life, the demand for capturing high-quality images is
rapidly increasing. However, the camera in smartphone has
several limitations due to the constraints placed on it in or-
der to be integrated into smartphone’s thin profile. The most
prominent hardware limitations are the small camera sensor

Figure 1. Proposed GMTNet processes RAW burst LR frames and
gives a high-quality image through three key stages: (1) Multi-
scale Burst Feature Alignment (MBFA), (2) Transposed-Attention
Feature Merging (TAFM), and (3) Resolution Transfer Feature
Up-sampler (RTFU).

size and the associated lens optics that reduce their spatial
resolution and dynamic range [14], impeding them in re-
constructing DSLR-alike images. To deal with these inher-
ent physical limitations of mobile photography, one emerg-
ing solution is to leverage multi-frame (burst) processing
instead of single-frame processing. Burst processing tech-
niques primarily focus on extracting high-frequency details
by merging non-redundant data from various shifted images
to produce a high-quality image.

Three critical factors involved in burst processing are
feature alignment, fusion, and subsequent reconstruction of
the obtained frames. Generally, any burst processing ap-
proach is limited by the accuracy of alignment process on
account of the camera and scene motion of dynamically
moving objects. Therefore, it is crucial to design a mod-
ule for facilitating accurate alignment, as the subsequent
fusion and reconstruction modules must be robust to mis-
alignment for generating an artifact-free image. We fur-
ther note that the alignment and fusion modules in exist-
ing burst processing approaches [3, 17] do not consider the
non-local dependencies and mutual correlation among the
frames which hinders the flexible inter-frame information
exchange. Moreover, the existing burst up-sampling ap-






























