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Our solution is the winner of CVPR NTIRE 2020 Challenge on Real-World Super-Resolution in both
tracks.

(Official PyTorch Implementation)

Update - Sep 2, 2020

Training code is available at https://github.com/Tencent/Real-SR

Update - May 26, 2020

« Add DF2K-JPEG Model.
+ Executable files based on ncnn are available. Test your own images on windows/linux/macos.
More details refer to realsr-ncnn-vulkan

- Usage-./realsr-ncnn-vulkan -i in.jpg -o out.png
- —-x-useensemble
- -g 0-selectgpuid.

Introduction

Recent state-of-the-art super-resolution methods have achieved impressive performance on ideal
datasets regardless of blur and noise. However, these methods always fail in real-world image
super-resolution, since most of them adopt simple bicubic downsampling from high-quality images
to construct Low-Resolution (LR) and High-Resolution (HR) pairs for training which may lose track
of frequency-related details. To address this issue, we focus on designing a novel degradation
framework for real-world images by estimating various blur kernels as well as real noise distributions.
Based on our novel degradation framework, we can acquire LR images sharing a common domain
with real-world images. Then, we propose a real-world super-resolution model aiming at better
perception. Extensive experiments on synthetic noise data and real-world images demonstrate that
our method outperforms the state-of-the-art methods, resulting in lower noise and better visual



https://drive.google.com/open?id=1w8QbCLM6g-MMVlIhRERtSXrP-Dh7cPhm
https://drive.google.com/open?id=1-FZPyMtuDfEnAPgSBfePYhv0NorznDPU
https://github.com/Tencent/ncnn
https://github.com/nihui/realsr-ncnn-vulkan

quality. In addition, our method is the winner of NTIRE 2020 Challenge on both tracks of Real-World
Super-Resolution, which significantly outperforms other competitors by large margins.
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Visual Results
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Quantitative Results Compared with Other Participating Methods

‘Impressionism’ is our team. Note that the final decision is based on MOS (Mean Opinion Score) and
MOR (Mean Opinion Rank).




Team PSNRT  SSIM{  LPIPS| MOS/

Impressionism 2467016y 0.683(13) 0.232(y 2.195¢1)
Samsung-SLSI-MSL 255912) 0.727¢9) 02523 2425
BOE-IOT-AIBD 26714 07614  0.2804) 24950
MSMers 23-20(18) 0.651(17) 0272(3) 2530(4)
KU-ISPL 2623, 07477 03275 2.695(5
InnoPeak-SR 26.54(5) 0.746(5) 0.302(5) 2.740(5)
ITS425 2708y 0779y 0325 2770
MLP-SR 2487015y 0.681(14) 03257 29055
SR-DL 256711y 0.718(19) 036410y -
TeamAY 27.09(1) 0.773(2) 0.369(1 1) -
BIGFEATURE-CAMERA  26.18(7)  0.750(,  0.372(12, -
BMIPL-UNIST-YH-1 26733 0752 037903 -
SVNITI-A 212219y 0.576(19) 0.397(14) -
KU-ISPL2 252744y 0.680(5 04605 -
Sl.lpCIT 25.79(10) 0699(12) 0469(]6) -
GDUT—Wp 2611(8) 0.706(1]) 0496(]7) -
SVNIT!-B 24217) 06175, 05625 -
SVNIT2 253913 0.674(15 06159 -
AITA-Noah-A 2465 0.699, 0222, 2245,
AITA-Noah-B 25.72(_y 0737, 0223, 2.285.,
Bicubic 25.48(_) 0.680(_) 0.612(_) 3.050(_)
ESRGAN Supervised 24742y 0.695, 0.207_, 2300,

Table 1. Challenge results for Track 1. The top section in the table contains participating methods that are ranked in the challenge. The
middle section contains participating approaches that deviated from the challenge rules, whose results are reported for reference but not
ranked. The bottom section contains baseline approaches. Participating methods are ranked according to their Mean Opinion Score (MOS).

Team NIQE| BRISQUE. PIQE| NRQMt | PIL IQA-Rank| | MOR/
Impressionism 5.00(1) 24.4(1) 17.6(2) 6.50(1) 4.25(1) 3.958 1.54(1)
AITA-Noah-A 5634y 3385 2975 4235 | 5700 7720 | 3.0412
ITS425 895118y 52.5018) 88.6(15) 3.0815) | 7.94s) 14984 | 3.30(3
AITA-Noah-B 8.187) 50.1(13 88.007 32305 | 74707 13386 | 3.57.4
Webbzhou 7.8815) 511 87.8016) 327014 | 73005 12612 | 444
MLP-SR 6455 306 2904 6125 | 517 5.926 -
SR-DL 61155, 335 294 524y | 543 6.272 -
InnoPeak-SR 742(13) 393(8) 215(4) 512(0) 615(9) 7.716 -
QCAM 621 442 49.6(0,  4.10010) | 6.054) 8.304 -
SupCI‘T 6494(10) 502(13) 751(11) 423(9) 635(10) 9.612 -
KU-ISPL 6.7909)  45.1010) 61.6(10) 3.60(13) | 6.5902) 10.152 -
BMIPL-UNIST-YH-1 7.03(12)  50.2(14) 81513 3.70012) | 6.66(13) 12.218 -
BIGFEATURE-CAMERA 7454 49.2(1)) 87.114) 3.2306) | 7-11(1a) 13.784 -
Samsung-SLSI-MSL 6.25( 373 2605 431 | 5970 6.662 -
Bicubic 79706 52.007) 872015 3.16017) | 74045 14532 | 6.04¢
RRDB 7011 513 76.0012) 406011y | 648,  10.042 | 6.06

Table 2. Challenge results for Track 2. The top section in the table contains participating methods that are ranked in the challenge. The
middle section contains participating approaches that deviated from the challenge rules, whose results are reported for reference but not
ranked. The bottom section contains baseline approaches. Participating methods are ranked according to their Mean Opinion Rank (MOR).




Qualitative Results Compared with Other Participating Methods

‘Impressionism’ is our team.
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Figure 2. Qualitative comparison between the participating approaches for Track 1. (4x super-resolution)
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Figure 3. Qualitative comparison between the participating approaches for Track 2. (4 super-resolution)

Dependencies and Installation

This code is based on BasicSR.

+ Python 3 (Recommend to use Anaconda)



https://github.com/xinntao/BasicSR
https://www.anaconda.com/download/#linux

+ PyTorch>=1.0
NVIDIA GPU + CUDA

Python packages: pip install numpy opencv-python lmdb pyyaml
TensorBoard:

- PyTorch>=1.1: pip install tb-nightly future
- PyTorch==1.0: pip install tensorboardX

Pre-trained models

+ Models for challenge results

- DF2K for corrupted images with processing noise.
- DPED for real images taken by cell phone camera.

« Extended models

- DF2K-JPEG for compressed jpeg image.

Testing

Download dataset from NTIRE 2020 RWSR and unzip it to your path.
For convenient, we provide Corrupted-te-x and DPEDiphone-crop-te-x.

cd ./codes

DF2K: Image processing artifacts

1. Modify the configuration file options/df2k/test_df2k.yml

+ line 1: ‘name’ - dir name for saving the testing results
+ line 13: ‘dataroot_LR’ - test images dir
+ line 26: ‘pretrain_model_G’ - pre-trained model for testing

2. Run command : CUDA_VISIBLE_DEVICES=X python3 test.py -opt options/
df2k/test_df2k.yml
3. The outputimages is saved in “../results/’



https://pytorch.org/
https://developer.nvidia.com/cuda-downloads
https://drive.google.com/open?id=1pWGfSw-UxOkrtbh14GeLQgYnMLdLguOF
https://drive.google.com/open?id=1zZIuQSepFlupV103AatoP-JSJpwJFS19
https://drive.google.com/open?id=1w8QbCLM6g-MMVlIhRERtSXrP-Dh7cPhm
https://competitions.codalab.org/competitions/22220#participate
https://drive.google.com/open?id=1GrLxeE-LruddQoAePV1Z7MFclXdZWHMa
https://drive.google.com/open?id=19zlofWRxkhsjf_TuRA2oI9jgozifGvxp

DPED: Smartphone images

1. Modify the configuration file options/dped/test_dped.yml

+ line 1: ‘name’ - dir name for saving the testing results
+ line 13: ‘dataroot_LR’ - test images dir
+ line 26: ‘pretrain_model_G’ - pre-trained model for testing

2. Run command : CUDA_VISIBLE_DEVICES=X python3 test.py -opt options/
dped/test_dped.yml
3. The outputimages is saved in ‘../results/’

Training code

Release soon.
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