dymeng@mail.xjtu.edu.cn
http://gr.xjtu.edu.cn/web/dymeng



Image Restoration problem

. Image super -resolution

. Image denoising
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. Image deblurring
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Model-driven Methodology

. >

2010-2012

arg rrz1}n L

[ Low rank




Model-driven Methodology: Generative Understandin

arg rrz1}n L (Y 2+ R+ R(]J)

E

z-p z ;e-p(e;[) M) p(z ely)~likelihood y|z.e p(z)p(e)



Model-driven Methodology: Generative Understandin

pILEv, UK, 0 x
p(x'|TL,Z,v, U)p(Z]0"jp(T1/0" jp(U10" " )plv)

rpziep(e]) mmmp p(zely)-likelihood yize p(2)p(e



Model-driven Methodology

2SS =S=S=S=Z=ZSS=S=SSSSSSSSSSSSSSSSSSSSSSSSSZSSSSSSSSSSSSSSSSSSSSSSSSSSSSSZSSSSZ=Z=Z=S=S=Z=Z=Z===So

argminL; (Y 2)+ R(2 + R(J )

__________________________________________________________________________________
________________________________________________________________________________

2SS =SS =Z=Z=Z=S=SSZSS=SSSSSSSSSSSSSSSSSZSSSSSSSSSSSSSSZSSSSSSSESSSSSSSZSSSSSZSSSSSZZ=SS=S=ZZ=S=Z=Z=So

__________________________________________________________________________________
________________________________________________________________________________

Y mmmmm) Z* = Algorithm(Y)




Model-driven Methodology




Datadriven Methodology: Learn Clean Image

N

2010-2012

argmv\i/n 4 NetworkW(Y)s2

o Symmetric Cmneum_s_ )

Y - Z*=Network,.(Y)



Datadriven Methodology: Learn Noise

N

2010-2012

argmv\i/n S = NetworkW(Y)s2

MNoisy Image Residual Image

Conv + RelLU
L
Conv + BN + RelLU
Conv + BN + RelU
Conv + BN + RelLU
Conv

Residual Network

Y - E* =Network,,(Y)

Zhang, Zuo, Chen, Meng , Zhang, TIP, 2017




Datadriven Methodology: Learn Noise




Model-driven or/and Datadriven?
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Semi-supervised Deep Learning

Unsupervised Data

[arg mv\i/n L(X Networky, (X)) + ?(W)]
a s

[ arg mv\i/n SY Networkw()()s2 ]

Supervised Data




Attempt 1

Unsupervised/Semi-supervised Deep Learning for
Low-dose CT Enhancemenq

Probabilistic
understanding
has been
presented in our
TMI18 paper

[o=====—=——— -
1
1

I r - ]
e - (NEEN
| : i i
B e :

likelihood(x, fz(x)) + prior(fy (x)) 1_!-

Robust Low-Dose CT Sinogram Preprocessin.g -------------------

via Exploiting Noise-Generating Mechanism

Qi Xie, Dong Zeng, Qian Zhao, Deyu Meng™, Zongben Xu, Zhengrong Liang, and Jianhua Ma’

Residual CNN ~ Comvolution

Unsupervised learning

_____________

T —— ———

Geng , Deng, Zhao, Xie, Zeng, Ma, Zuo, Meng , arxiv, 2018




Attempt 2

Probabilistic
understanding
has been
presented in our
ICCV17 paper

Wei, Meng , Zhao, Xu,Wu, CVPR, 2019




