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Abstract

This paper reviews the first AIM challenge on mapping
camera RAW to RGB images with the focus on proposed
solutions and results. The participating teams were solv-
ing a real-world photo enhancement problem, where the
goal was to map the original low-quality RAW images from
the Huawei P20 device to the same photos captured with
the Canon 5D DSLR camera. The considered problem em-
braced a number of computer vision subtasks, such as im-
age demosaicing, denoising, gamma correction, image res-
olution and sharpness enhancement, etc. The target metric
used in this challenge combined fidelity scores (PSNR and
SSIM) with solutions’ perceptual results measured in a user
study. The proposed solutions significantly improved base-
line results, defining the state-of-the-art for RAW to RGB
image restoration.

1. Introduction
Over the past years, the topic of image restoration and

enhancement has witnessed an increased interest from the
vision and graphics communities, which resulted in many
works targeting the improvement of different image qual-
ity aspects [26, 3, 1, 4, 7, 2, 21, 8], including its percep-
tual quality, resolution, color rendition, etc. One of the
key real-world problems in this area is the restoration of
the low-quality images obtained with compact camera sen-
sors present in many portable mobile devices [11, 14, 15, 5].
The first works dealing with a comprehensive image en-
hancement [11, 12] appeared back in 2017, followed by
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many subsequent papers that have substantially improved
the baseline results [22, 6, 28, 10, 18]. A further devel-
opment in this field was facilitated by the PIRM challenge
on perceptual image enhancement on smartphones [15] and
the NTIRE 2019 challenge on image enhancement [13] that
were working with a diverse DPED dataset [11] and pro-
duced a large number of efficient solutions.

The AIM 2019 RAW to RGB mapping challenge is a
step forward in benchmarking example-based single image
enhancement. It uses a large-scale Zurich RAW to RGB
(ZRR) dataset consisting of RAW photos captured with the
Huawei P20 mobile camera and the Canon 5D DSLR, and is
taking into account both quantitative and qualitative visual
results of the proposed solutions. In the next sections we de-
scribe the challenge and the corresponding dataset, present
and discuss the results and describe the proposed methods.

2. AIM 2019 RAW to RGB Mapping Challenge
The objectives of the AIM 2019 Challenge on mapping

RAW to RGB images are to gauge and push the state-of-the-
art in image enhancement, to compare different approaches
and solutions, and to promote realistic image enhancement
settings defined by the ZRR dataset described below.

2.1. Zurich RAW to RGB (ZRR) dataset

In order to tackle the problem of image translation from
the original RAW photos captured by smartphone cameras
to superior quality images achieved by a professional DSLR
camera, a large-scale real-world dataset containing more
than 20K images was collected. The dataset consists of pho-
tos taken in the wild synchronously by Canon 5D Mark IV
DSLR camera and Huawei P20 phone capturing images in
the RAW format. The photos were taken during the day-
time in a wide variety of places and in various illumination
and weather conditions. The photos were captured in au-
tomatic mode, and we used default settings for all cameras
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