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In this research project, we developed a high-speed, high-precision image
restoration technique by combining signal processing and deep learning. By using signal processing
to detect image features as a pre-processing step and deep learning while taking into account the
characteristics of degraded images, we have achieved better performance than conventional methods
for 1) fog removal, 2) raindrop removal, 3) video super-resolution, and 4) blur removal. Moreover,
for convolution, which is a fundamental process in deep learning, we were able to construct a
high-performance network while reducing the amount of operations by preparing several kernels and
expressing the convolution by linear combination of the kernels.



@

Y=Kx+«X+N
Y K X N * Y
X K
K
K X Y X
a) K
00000000 [ X X J
Deblurred Image x'
: J - -
E: Ringing (’:tin;ponent
g 000000 |
= 3 X Concat
( X X N J
b) K deblurGAN

GAN

RGB

End-to-End
deblurGAN



GAN-Based Image Deblurring Using DCT Loss With Customized Datasets
(bCM)

CNN Convolutional Neural Network GAN Generative
Adversarial Network CNN

DCT

DeblurDCTGAN
DeblurDCTGAN

DeblurDCTGAN ~ PSNR SSIM
GoPro DVD NFS HIDE
DeblurDCTGAN
https://github.com/Hiroki-
Tomosada/DCTGAN-master

Channel Attention GAN Trained With Enhanced Dataset for Single-Image Shadow Removal

2
Channel Attention GAN: CANet
RGB
ISTD ISTD+
SRD SRD+ GitHub

https://github.com/ryo-abiko/CANet .

Saturated Reflection Detection for Reflection Removal Based on Convolutional Neural Network

4K Real Time Image to Image Translation Network With Transformers

CNN
Transformer
Transformer
LPTT
CNN LPTT CNN
Axial Transformer LPTT
Transformer LPTT
4K
Transformer LPTT
GPU 8K
Transformer
LPTT MIT-Adobe FiveK
PSNR 0.41 dB
LPTT

Single Image Raindrop Removal Using a Non-Local Operator and Feature Maps in the
Frequency Domain



Enhanced Multiscale Attention Network for Single Image Dehazing

CNN
2
1
2 1
2
Principal Components of Neural Convolution Filters
SRF Structured Receptive Field SRF
N-Jet 3x 3 10
SRF
0] ¢
0] ¢
CIFAR-100
NFNet-FO 6 otX
0.5 6 N-Jet 3.1 10 N-Jet 0.1
9 otX  N-Jet NFNet-FO
0.5% 0] 04 N-Jet
Inverted Residual Fourier Transformation for Lightweight Single Image Deblurring
FLOPs
UNet
IRFTNet 3
IRFTblock
LFS MIMO-
UNet DeepRFT FLOP

GoPro PSNR  32.98dB



9 9 0 9

Hiroki Tomosada;Takahiro Kudo;Takanori Fujisawa;Masaaki lkehara

GAN-Based Image Deblurring Using DCT Loss With Customized Datasets

2021

IEEE ACCESS

135224 - 135233

DOl
10.1109/ACCESS.2021.3116194

Ryo Abiko;Masaaki lIkehara

10

Channel Attention GAN Trained With Enhanced Dataset for Single-Image Shadow Removal

2022

IEEE ACCESS

12322 - 12333

DOl
10.1109/ACCESS.2022.3147063

Suzuki Keito Ikehara Masaaki

Residual Learning of Video Frame Interpolation Using Convolutional LSTM

2020

IEEE Access

134185 134193

DOl
10.1109/ACCESS .2020.3010846

Yoshida Taichi Funahashi Isana Yamashita Naoki lIkehara Masaaki

10

Saturated Reflection Detection for Reflection Removal Based on Convolutional Neural Network

2022

IEEE Access

39800 39809

DOl
10.1109/ACCESS.2022.3166186




Shibasaki Kei Fukuzaki Shota Ikehara Masaaki

10

4K Real Time Image to Image Translation Network With Transformers

2022

IEEE Access

73057 73067

DOl
10.1109/ACCESS.2022.3189649

Ezumi Shinya lIkehara Masaaki

10

Single Image Raindrop Removal Using a Non-Local Operator and Feature Maps in the Frequency
Domain

2022

IEEE Access

91976 91983

DOl
10.1109/ACCESS.2022.3202888

Imai Wataru Ikehara Masaaki

10

Enhanced Multiscale Attention Network for Single Image Dehazing

2022

IEEE Access

93626 93635

DOl
10.1109/ACCESS . 2022 .3204026

Fukuzaki Shota Ikehara Masaaki

10

Principal Components of Neural Convolution Filters

2022

IEEE Access

104328 104336

DOl
10.1109/ACCESS.2022.3210710




Yae Shunsuke Ikehara Masaaki 11

Inverted Residual Fourier Transformation for Lightweight Single Image Deblurring 2023
IEEE Access 29175 29182
DOl

10.1109/ACCESS.2023.3243173

15 0 15

Kaito Hashimoto; Masaaki lkehara

Stereo Matching with Supplementary Boundary Information

2023 IEEE International Conference on Consumer Electronics (ICCE)

2023

Keitaro Kume; Masaaki lkehara

Single Image Fence Removal Using Fast Fourier Transform

2023 1EEE International Conference on Consumer Electronics (ICCE)

2023

Shunsuke Yae; Masaaki lkehara

Inverted Residual Fourier Transformation for Lightweight Single Image Deblurring

2023 1EEE International Conference on Consumer Electronics (ICCE)

2023




Shinya Ezumi; Masaaki lkehara

Single Image Raindrop Removal Using a Non-Local Operator and Feature Maps in the Frequency Domain

2022 Asia-Pacific Signal and Information Processing Association Annual Summit and Conference (APSIPA ASC)

2022

Keito Suzuki; Masaaki lkehara

Multi-Stage Feature Alignment Network for Video Super-Resolution

2022 1EEE International Conference on Image Processing (ICIP)

2022

Yosuke Ueki;Masaaki Ikehara

Underwater Image Enhancement with Multi-Scale Residual Attention Network

2021 International Conference on Visual Communications and Image Processing (VCIP)

2021

Isana Funahashi;Naoki Yamashita;Taichi Yoshida;Masaaki lkehara

High Reflection Removal Using CNN with Detection and Estimation

2021 Asia-Pacific Signal and Information Processing Association Annual Summit and Conference (APSIPA ASC)

2021




Wataru Imai;Yosuke Ueki;Masaaki lkehara

Scale Recurrent Network for Single Image Dehazing

2022 1EEE International Conference on Consumer Electronics (ICCE)

2022

Shunsuke Yae;Masaaki lkehara

People Removal Using Edge and Depth Information

2022 1EEE International Conference on Consumer Electronics (ICCE)

2022

Yosuke Ueki;Masaaki Ikehara

Weighted Generalization of Dark Channel Prior with Adaptive Color Correction for Defogging

2020 28th European Signal Processing Conference (EUSIPCO)

2020

Takahiro Nagae;Ryo Abiko;Takuro Yamaguchi;Masaaki lIkehara

Shadow Detection and Removal Using GAN

2020 28th European Signal Processing Conference (EUSIPCO)

2020




Takuro Matsui;Masaaki lkehara

GAN-Based Rain Noise Removal from Single-Image Considering Rain Composite Models

2020 28th European Signal Processing Conference (EUSIPCO)

2020

Shogo Seta;Yusuke Nakahara;Takuro Yamaguchi;Masaaki lkehara

Rapid and Accurate Local Gaussian Noise Removal

APSIPA2020

2020

Suzuki, Keito; lkehara, Masaaki

Residual Learning of Video Frame Interpolation Using Convolutional LSTM

ICPR

2021

Tomosada, Hiroki; Kudo, Takahiro; Fujisawa, Takanori; lkehara, Masaaki

GAN-Based Image Deblurring Using DCT Discriminator

ICPR

2021







