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Densely Sampled Light Field
Reconstruction Challenge

(Description, datasets, evaluation criteria, participants)



Densely sampled light field (DSLF) reconstruction challenge

« Reconstruction of densely sampled light field from a sparse set of cameras
« DSLF — disparity of any scene point in adjacent views is less than 1 px

Provided development datasets for testing algorithms
« Datasets of different complexity

Participants sent executables of their algorithm

Run the executables on evaluation datasets
« Evaluation datasets were not provided to the participants

Results sorted (evaluated) based on two evaluation criteria
* Only reconstruction quality
» Reconstruction speed was not evaluated
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Datasets

3 Development and 3 Evaluation sets

Parallel cameras

193 images each (RGB, 1280 x 720)

< lpx disparity
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Development dataset 3
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Evaluation categories and criteria

- 3 categories
» Cat 1: Decimation by 8

« 25 input images, 8px max disparity

« Cat 2: Decimation by 16

« 12 input images, 16px max disparity

« Cat 3: Decimation by 32

» 7 input images, 32 pix max disparity

* Evaluation
* min PSNR

* Lowest PSNR from reconstructed views
(RGB)

e Mean PSNR

* Average PSNR over reconstructed views
(Y channel)

Cat 3 illustration

193 views — ground truth
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7 views — (decimated) input to reconstruction
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7 input views (blue) and 186 reconstructed views (green)
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Participants

« 10 participants from Germany, China, « Both methods based on convolutional
France, Australia, and Finland networks
* Applied to images (Gao)

2 participants sent executables ] - Applied to EPIs (Wu)

* Yuan Gao and Reinhard Koch, Christian-
Albrechts-University of Kiel, Germany

« Gaochang Wu, Northeastern University,
China, and Yebin Liu, Tsinghua University,
China _

_| + Submissions based on papers:

* Y. Gao and R. Koch, “Parallax view
generation for static scenes using
parallax-interpolation adaptive separable
convolution”, ICME 2018 (Tuesday, 13:15)

» Others gave_up due to: * G.Wu, M. Zhao, L. Wang, Q. Dai, T. Chai,
* Challenging problem Y. Liu, “Light Field Reconstruction Using
» Too large or too small disparities Deep Convolutional Network on EPI”,

« Non Lambertian objects CVPR 2017
» Possible (minor) aliasing effects in one of

the datasets
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Results and Winners



Development datasets

min PSNR mean PSNR
Dataset Cat Gao Wu Gao Wu
1 44,25 32,53 49,76 38,44
DD1 2 43,09 28,11 48,44 34,21
3 38,99 24,58 45,60 30,47
1 36,45 28,96 42,27 35,24
DD2 2 35,49 24,32 40,77 30,74
3 32,67 20,93 37,56 26,90
1 34,74 24,21 41,58 31,11
DD3 2 30,97 20,30 38,42 26,80
3 27,54 18,23 33,98 23,53

min PSNR (RGB)
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Development dataset 1 — cat 1 reconstruction
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Development dataset 3 — cat 3 reconstruction
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View 80: Reconstruction — Ground truth

Development dataset 3 — cat 3 reconstruction
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Evaluation datasets

min PSNR mean PSNR

Dataset Cat Gao Wu Gao Wu
1 46,71 29,79 49,81 36,85

ED1 2 45,09 25,98 48,35 32,32
3 41,56 23,28 46,28 29,03

1 42,12 30,24 48,69 37,15

ED2 2 41,56 25,17 47,91 32,02
3 39,28 21,63 45,76 27,86

1 39,57 29,99 46,79 37,34

ED3 2 36,10 25,35 42,61 32,31
3 32,44 22,57 38,18 28,56
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Yuan Gao and Reinhard Koch

Christian-Albrechts-University of Kiel,

Germany

Gaochang Wu and Yebin Liu
Northeastern University, China,
Tsinghua University, China
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