UNIVERSITE

Jinsong Zhang and Jean-Francois Lalonde

Université Laval

http://www.jflalonde.ca/projects/learningHDR

Learning High Dynamic Range from Outdoor Panoramas

International Conference on Computer Vision 2017

Outdoor lighting Network Architecture
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At test time, inference takes approximately 5ms.
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A stride of 2, batch normalization and ELU are used on all (de)convolutional layers.
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Laval HDR Sky Database

38,000 unsaturated real HDR sky
103 days, over 3 years

Challenge

Cumulative error

Hard to capture outdoor lighting with conventional cameras.
» Extremely high dynamic range i
» Absolute intensity
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Synthetic panoramas
58,386 images in total
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From synthetic to Real
Real Data Capture
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Directly learn the extremely high dynamic range of outdoor . p

lighting from a single, LDR 360° panorama.
Over 13 different days

Total 404 pairs of real LDR/HDR panoramas

Input: LDR Output: HDR

Experiments on Real Data
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Generalizing the model trained on synthetic data
* Modeling white balance
* Modeling camera response function
 Domain adaptation

Contributions

Improving the model trained on synthetic data
* Finetuning the model with a small amount of labelled real data.

 Regress HDR instead of capturing it
* Novel LDR/HDR dataset

Adapting the input LDR panorama
* Applying simple gamma function
» Applying inverse response function
» Applying inverse response function

* Three novel applications

+ white balance transformation
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Applications

1. Single shot outdoor light probe
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Results on Real Data

Sky MAE
y 5. Render RMSE
4+
41 A .'
o AN f‘.‘*\_ 1
- & AN AL i
"t\*:\ 4 g ) 'y .
¢ L;« ') Gwl’i} I i
@y W A i
L i A4
| | |
LDR Baseline Color Tone Finetune ! Dom. adapt.

50th

Baseline Color Tone

Ground truth Prediction
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