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Purpose and Procedure

Low light scenes often come with acquisition noise, which not only disturbs the viewers, but it also
brings special characteristics to video compression. These type of videos are often encountered in
cinema as a result of artistic perspective or the nature of a scene. Other examples include shots of
wildlife (e.g. mobula rays at night in Blue Planet II), concerts and shows, surveillance camera footage
and more. Inspired by all above, we are proposing a challenge on encoding low-light captured videos.
This challenge intends to identify technology that improves the perceptual quality of compressed lowlight videos beyond the current state of the art performance of the most recent coding standards, such
as HEVC, AV1, VVC etc. Moreover, this will offer a good opportunity for both experts in the fields
of video coding and image enhancement to address this problem. A series of subjective tests will
be part of the evaluation, the results of which can be used in a study of the tradeoff between artistic
direction and the viewers’ preferences, such as mystery movies and some investigation scenes in the
film.
We would like to invite researchers that work in the video coding and image/video denoising
domain to participate in this challenge. The purpose is to submit proposals with technologies that
improve the delivered perceptual quality for given bitrates compared to state-of-the-art codec, the
Versatile Video Coding reference software, VTM version 6.2. The proposed methods can be applied,
prior to and/or within and/or post video codec.

1.1

Conditions

Participants must register via email for communication. The condition is that each team should
have at least one student. After the registration, the participants will receive instructions and will
be granted access to the test sequences, the anchor bitstreams and a recommendation of objective
quality metric. Each team will be requested to deliver i) bitstreams with pre-defined maximum target
rates for a given set of sequences, ii) a short report describing their contribution (if they do not want to
submit a conference paper or have already submitted one in ICME2020 as a regular submission), and
iii) a software executable for running the proposed methodology and for reconstructing the decoded
videos by the given timeline.
Participants are also encouraged to submit a paper for publication in the proceedings, and the best
performers shall be prepared to present a summary of the underlying technology during the ICME
session. More details will be released with the instructions to each participant after registration.

1.2

Important Dates

• Expression of interest to participate in the Challenge: 29/11/2019 10/12/2019;
• Availability of test sequences for participants: 01/12/2019 upon registration;
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• Availability of detailed instructions, data and tools for participants, software for objective metric
computation and rate-quality curves differences estimation): 15/12/2019
• Submission of encoded material: 13/03/2020
• Submission of Grand Challenge Papers: 13/03/2020 (as stated on the ICME website)
• Notification of Grand Challenge finalists to present in the Special Session: 15/04/2020
• Notification of Acceptance of Grand Challenge Papers: 15/04/2020

2

Dataset

We have selected for the test dataset 6 FHD (1920x1080) YUV sequences with 10 bits depth and
420 colour sampling. All of the sequences except for Campfire (30fps) are at 60fps. The detailed list
of the test dataset is reported in Fig 1. The test YUV sequences, original and encoded, will be made
available to the participants after their expression of interest.

S1: ElFuente-Palacio [1]

S2: ElFuente-Cars [1]

S3: ElFuente-Cyclist [1]

S4: Chimera-Dinner [2]

S5: Campfire [3]

S6: SmokeClear [4]

Figure 1: Sample frames from the test dataset.
For each one of the sequences, we have defined target bitrates. The bitrates were selected so
that the perceived quality of the encoded anchor bitstreams will uniformly cover the quality scale from
”Poor” up to ”Good”. This will enable participants to make significant quality enhancement with the
aim to reach the quality lossless range. The participants are expected to deliver bitstreams within a
range of 3% of the target bit rates that will be released with the instructions to each applicant after
registration.
Copyright Statement: The test video sequences used in the Grand Challenge “Encoding in the
Dark” at ICME 2020, as well as all related commercial and intellectual rights, remain in the property of
the respective owners (see list below). They are not intended to be used for any purpose other than
preparing results in the context of this Grand Challenge, and presenting the results at ICME 2020.
Redistribution of any kind is prohibited, and commercial usage is strictly forbidden. By downloading
sequences, the user agrees to these copyright terms.
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Evaluation Process

The evaluation process will be performed by the organisers and will be structured in two phases.
In the first phase, the organisers will verify the validity of the deliverables, will compute objective met2

rics and compare against other proponents’ bitstreams and benchmarks (VTM/HM/AV1). The best
proponents will be continue in the second phase where a subjective evaluation will be performed. The
top-5 proponents will be invited and expected to present their work in the respective to the Challenge
Special Session in ICME2020. The winners will be announced during that Special Session, where
the organisers will present a detailed report of the evaluation process. More details regarding the
evaluation process will be released with the instructions to each applicant after registration.
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Contact Details

For expression of interest for participation in the Grand Challenge please contact Ms. Alexandra Malyugina (alex.malyugina@bristol.ac.uk). The required information includes the names of the
people participating in the team, the affiliated organization and the role (student/researcher/professor/etc).
Further information will be announced on the Grand Challenge webpage: https://bit.ly/2CdEbqb.
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