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I n t r o d u c t i o n

SISR (Single Image Super-Resolution)

LR (Low Resolution) HR (High Resolution)



I n t r o d u c t i o n

SISR (Single Image Super-Resolution)

• Surveillance

• Medical diagnosis

• Astronomical observation
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R e l a t e d  w o r k

SISR (Single Image Super-Resolution)

• Non Learning Based

• Discrete wavelet transform

• Learning Based (Deep learning)

• SRCNN

• FSRCNN



R e l a t e d  w o r k

Discrete wavelet transform



R e l a t e d  w o r k
SRCNN

FSRCNN

9 x 9 1 x 1 5 x 5

• Deconvolution

• Small kernel size

• Share parameter

bicubic



Method

PART



M e t h o d

1. Problem Formulation

2. Proposed Model

3. Dynamic Convolution

4. Model Loss



M e t h o d

Problem Formulation

Degradation：blurring, noise, downsampling

𝐼𝐿𝑅 = 𝐼𝐻𝑅 ⨂ 𝑘 ↓𝑠 + 𝑛

k：blur kernel

：convolution

s：downsampling

n：noise



M e t h o d

Proposed model

• Degradation map

• Feature extraction

• Refinement



M e t h o d

Degradation map

p x p p2 x 1 t x 1

(t+1) x 1

(t+1) x H x W

𝐼𝐿𝑅 = 𝐼𝐻𝑅 ⨂ 𝑘 ↓𝑠 + 𝑛



M e t h o d

Proposed model



M e t h o d

Feature extraction

R
e

si
d

u
a

l 
B

lo
c

k

R
e

si
d

u
a

l
B

lo
c

k

R
e

si
d

u
a

l
B

lo
c

k

F

C
o

n
v



M e t h o d

Residual block
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M e t h o d

Proposed model



M e t h o d

Refinement

Feature

Image

Generate high frequency detail



M e t h o d

Dynamic Convolution

Typical With upsampling
(k2) x H x W

(k2 x r2) x H x W



M e t h o d

Model loss

𝐿𝑜𝑠𝑠 = 

𝑚=1

𝑀

𝐹(𝐼𝑀 , 𝐼𝐻𝑅)

F：L2 loss, perceptual loss
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R e s u l t

Dynamic kernel



R e s u l t

Synthesis dataset



R e s u l t

Synthesis dataset



R e s u l t

Real dataset
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