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Documents Deblur-Gan

Generative Adversarial Networks (GAN)
Tim hiéu vé Deblur-Gan

1. Khai niém: GAN thudc nhém generative model. Generative cé kha nang sinh dir liéu méi, Network mang (md hinh) Adversarial d6i nghich
(nghfa la GAN sé cé 2 mang ddi nghich nhau)

2. Generator vs Discriminator

o Generator ¢8 gang sinh ra cac dir liéu giéng nhu that.
o Discriminator s& c8 gang phan biét dau 1a anh real, dau la anh fake do Gen sinh ra.
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o Viéc Gen va Dis qua lai nhw vay sé la 2 bén ty gilp nhau hoc gilip nhau cai ti€n 1én.
o Muc tiéu la maximize D(x) (gia tri dy doan vé&i anh x) va minimize D(G(z)) (gia tri dw doan v&i anh z dwoc sinh ra tr G)

3. The Generator
o (& day viéc clia Generator sé& 4 ti tao lai anh sic nét nhat cé thé.
o Vila mang hoc sau nén viéc xay ra vanishing/exploding gradient la kh6 c6 thé tranh khai.

= Trudec tién la néi vé Backpropagation Algorithm la k§ thuat thwong dugce dung trong qua trinh training Deep Neural Network
(DNNSs). Y twdng chung cla thuat toan la sé di tir output layer dén input layer va tinh toan gradient clia cost function twong ng
cho tlrng parameter (weight) ctia network. Sau dé, Gradient Descent, s& dwgc sir dung dé cap nhat cac parameter dé. Qua
trinh trén sé dwoc 13p lai cho t&i khi cac parameter clia network hdi tu. Thuong thi sé ¢6 1 hyperparameter sé& thé hién s6 lvong
vong lap dé thue hién qua trinh trén (Epoch) néu epoch nho thi KQ s& khong tét con qua Ién sé training qua lau.

= Va gradient sé c6 gia tri nhé dan khi né xudng cac layer thap hon, dan dén viéc cap nhat clia gradient descent khong lam thay
d6i nhigéu weight ctia cac layer do, khién chung khong thé héi tu va DNNs s& khong thu duoc két qua tot. Hién twong nay duwoc
goi la Vanishing Gradients.

= Nguoc lai doi khi gradient sé cd gia tri kha I&n khién cho viéc Backpropagation phinh to ra né ciing dan dén DNN sé& khong cé
duoc két qua nhu mong muén.

o DE& han ché hai van dé do thi chiing ta s& str dung Batch Normalization (BN)

= Gifng nhw viéc ta normalization di¥ liéu dau vao thi ta cling nén normalization hidden layer, "also BN allows each layer of a
network to learn by itself a bittle bit more independently of other layer". BN gitip cho viéc tang t6c dd training, béng viéc c6 thé
tang learning rate because it make sure that there's no activation that's gone really high or really low.

= It recudes overfitting because it has a slight regularization effects. It adds some noise to each hidden layer's activations.
Therefore, if we use batch normalization, we will use less dropout, which is a good thing because we are not going to lose a lot
of information. However, we should not depend only on batch normalization for regularization, we should better use it together
with dropout.

o Generator Architecture

Name Filter Kernel Stride Input OutPut
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https://www.sicara.ai/blog/2018-03-20-GAN-with-Keras-application-to-image-deblurring
https://towardsdatascience.com/batch-normalization-in-neural-networks-1ac91516821c
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Name Filter Kernel Stride Input OutPut
Padding - I3, 31,3, 3] - (256, 256, 3) (262, 262, 3)
Conv2D 64 (7,7 - (262, 262, 3) (256, 256, 64)
BN+'relu’

Conv2D 128 (3, 3) 2 (256, 256, 64) (128, 128, 128)
BN+'relu’
Conv2D 256 (3, 3) 2 (128, 128, 128) (64, 64, 256)
BN+'relu’
ResBlock (9) - - - - -
Padding - 1,102, 1] - (64, 64, 256) (66, 66, 256)
Conv2D 256 (3,3) 1,1) (66, 66, 256) (64, 64, 256)
BN+'relu’
Dropout(0.5)
Padding - 1,102, 1] - (64, 64, 256) (66, 66, 256)
Conv2D 256 (3,3) 1,1) (66, 66, 256) (64, 64, 256)
BN+Add()
UpSampling2D - - - (64, 64, 256) (128, 128, 256)
Conv2D 128 (3, 3) - (128,128, 256) (128, 128, 128)
BN+'relu’
UpSampling2D - - - (128,128, 128) (256, 256, 128)
Conv2D 64 (3, 3) - (256, 256, 128) (256, 256, 64)
BN+'relu’
Padding - [[3,3L[3, 3] - (256, 256, 64) (262, 262, 64)
Conv2D 3 (7, 7) - (262, 262, 3) (256, 256, 3)
‘tanh'+Add

o Resnet.

= Y twdng chung clia Resnet la viéc co thé skip qua 1 hay nhigu I&p, va viéc tinh dao ham ciing d& dang hon do.
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4. The Discriminator

X

identity

o (& day viéc ciia Discriminator s& ¢6 géng phan biét anh real va fake -> binary classification -> last activation sigmoid

o Discriminator Architecture

Name

Filter

Kernel Stride

Input

OutPut
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file:///home/minhhoang/Desktop/MinhHoang/ML_DL_inter/deblur-gan-master/Docs/pdfDocs/Resnet.pdf
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Name Filter Kernel Stride Input OutPut
Conv2D 64 4, 4 2 (256, 256, 3) (128, 128, 64)
LeakyRelLU

Conv2D 64 4,4 2 (128,128, 64) (64, 64, 64)
BN+LeakyRelLU

Conv2D 128 4, 4 2 (64, 64, 64) (32, 32, 128)
BN+LeakyRelLU

Conv2D 256 (4,4) 2 (32,32,128) (16, 16, 256)
BN+LeakyRelLU

Conv2D 512 4, 4) 1 (16, 16, 256) (16, 16, 512)
BN+LeakyRelLU

Conv2D 1 4,49 1 (16, 16, 256) (16, 16, 1)
Flatten

Dense(1024, 'tanh’)

Dense(1, 'sigmoid’)

5. Loss + Optimizer

o L1 (MAE)
o Perceptual Loss ?

perceptual
vgg = VG 1 i =net', input sha

2 jet layer(
loss model.trainable =
return K.mean(K.square(loss model(y true) - loss model(y pred)))

o Wasserstein Loss

wasserstein loss(y true, y pred):

n K.mean(y true*y pred)

o Adam
6. Dataset

o Sharp image
= GoProAll
« Kadid
= GoPro DataSet
o Blurimage
= Convolution with kernel same same


https://en.wikipedia.org/wiki/Mean_absolute_error
https://arxiv.org/pdf/1701.07875.pdf
https://keras.io/optimizers/#adam
https://drive.google.com/file/d/1SlURvdQsokgsoyTosAaELc4zRjQz9T2U/view
http://database.mmsp-kn.de/kadid-10k-database.html
https://drive.google.com/file/d/1H0PIXvJH4c40pk7ou6nAwoxuR4Qh_Sa2/view
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7. Statistics

o Result
o Size (256x256)
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Name Gen

Bath
Size

2/21/2020

Critic
Updates

File
Sample
Out

Average
Score
Sharp

Average
Score
Deblur

generator_49_298.h5

(256x256)

(256x256)

3162.7987

3162.7987

1816.9127

1849.6389

57.4463%

58.4811%

generator_99 243.h5

generator.h5

(256x256)

3162.7987

1965.7959

62.1536%

generator_49 _298.h5

(1280x720)

196.3081

208.8575

106.3927%

generator_99_243.h5

generator.h5

(1280x720)

(1280x720)

196.3081

196.3081

224.3599

28267.7345

114.2897%

143.9968%
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file:///home/minhhoang/Desktop/MinhHoang/ML_DL_inter/deblur-gan-master/GOPRO_Large/test/GOPR0384_11_05/GAN_gen49_epoch50_sharp/256x256_out
file:///home/minhhoang/Desktop/MinhHoang/ML_DL_inter/deblur-gan-master/Weight/Epoch100/210/
file:///home/minhhoang/Desktop/MinhHoang/ML_DL_inter/deblur-gan-master/GOPRO_Large/test/GOPR0384_11_05/blur
file:///home/minhhoang/Desktop/MinhHoang/ML_DL_inter/deblur-gan-master/GOPRO_Large/test/GOPR0384_11_05/GAN_gen99_epoch100_sharp/256x256_out
file:///home/minhhoang/Desktop/MinhHoang/ML_DL_inter/deblur-gan-master/scripts
file:///home/minhhoang/Desktop/MinhHoang/ML_DL_inter/deblur-gan-master/GOPRO_Large/test/GOPR0384_11_05/blur
file:///home/minhhoang/Desktop/MinhHoang/ML_DL_inter/deblur-gan-master/GOPRO_Large/test/GOPR0384_11_05/gan_real5_sharp/256x256_out
file:///home/minhhoang/Desktop/MinhHoang/ML_DL_inter/deblur-gan-master/Weight/Epoch50/
file:///home/minhhoang/Desktop/MinhHoang/ML_DL_inter/deblur-gan-master/GOPRO_Large/test/GOPR0384_11_05/blur
file:///home/minhhoang/Desktop/score_Img_valapcian/Folder_calculate_score/Gen49/img_deblur
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