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Video Super-Resolution
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Spatially Adaptive

1 X (flatSR — flatHR)z + 100 X (edgeSR — edgeHR)z



Distance Definition

e Normal Charbonnier Loss:
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 Modified Charbonnier Loss:
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Top row: image patches; Bottom row: corresponding values of the visibility function.



* Spatially adaptive pixel-wise loss in pixel space:

Lpixel = Z Yw (x, Gg(Y),a+ ,BW(X)),
(x,Y)

 Spatially Adaptive Perceptual Loss in Feature Space:

Leature= D Yw(VGG(x),VGG(Gy(Y)),

(x,Y)
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GAN Loss

* The adversarial min-max problem

mginm(;leGAN (¢,0) = Ex [log D¢ (x)] +

Ey [log(1- Dy (Gp (V)]
* The generator loss:
Lgen =Ly [_longJ (GH (Y))] ’

* The discriminator loss:

Lgis=Ex|[-logDy (x)] +Ey [-log(1-Dgy (Gg (Y)))]

I. Goodfellow, J. Pouget-Abadie, M. Mirza, B. Xu, D. Warde- Farley, S. Ozair, A. Courville, and Y. Bengio, “Generative ad-
versarial nets,” in Advances in neural information processing systems, pp. 2672—-2680, 2014.



Generator Architecture
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Discriminator Architecture
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The Combined Loss

Linal = a1 [Ey [~10g Dy (Go (V)] 13)

+ Y Yw(x Go(Y), a2+ B2W(x))
(x, Y)

+ Y yw(VGG(x), VGG(Gg (Y)), as+ B3VGG(W(x))),
(%, Y)



Evaluation Results

e Quantitative Result

VSRResFeatGAN Spatially Adaptive VSRGAN
PSNR/SSIM/PercepDist PSNR/SSIM/PercepDist
2 30.90/0.9241/0.0283 31.64/0.9327/0.0257
3 26.53/0.8148/0.0668 26.80/0.8256/0.0641
4 24.50/0.7023/0.1043 24.72/0.7233/0.1010

Comparison with state-of-the-art for VidSet4 dataset for scale factors 2,3, and 4.
For PSNR/SSIM metrics, bigger is better

For the PercepDis metric, smaller is better



 Qualitative Result
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Ground Truth
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