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TOOL

1962 Proximity operator

INTRODUCTION

State of the art:

Non-optimality: Strategies grounded on some approximations of the nojse
statistics.

Proposed method:

New properties. Poisson-Gaussian neg log likelihood iIs a conyex
Lipschitz differentiable function.

Flexibility: Restoration algorithm modeling a wide range of prior infor- proxw(a;) —
mation, e.g. criteria promoting sparsity in a frame, total-variatiom raore i D(y) + l\lw B HQ
generally hybrid regularization functions. yeRY V1Y 2 J

Robustnessto numerical errors. Essential for Poisson-Gaussian modﬂ. Jean-Jacques Moreau y
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- semi-continuous proper convex function,
r € RY
Prox: RY — RY
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PROBLEM ALGORITHM
Degradation model: y = z(a:) +w Primal-dual splitting algorithm [Combettes and Pesquet, 2011]
Initialization: x; € RY, (Vm € {1,..., M}) v, € R'™.
?1615@3 X Fork =0,...
~~ Observations
Y1k = Tj — (Vh(azk) + 2%21 L;vm,k) + ay,
Z(ZE) & RQ pl,k — prOXfer(yl,k)
~ realization of Form =1,..., M
_ Z(il?) — (Zi(w))lgiSQ Yom.k — Um.k T /ymek
pQ,m,k — QQ,m,k o 'Y proxy_lrm(ﬁy_lylm,k)
) e § wc RY: Q2m ik = P2.mk T ”YLmPLk
\ : R W YO s realization of Um,k+1 — Umk — Yom k -+ qo.m.k
Carl Friedrich Gauss Simon Denis Poisson = W' = (W), g r=Pis— <Vh(p1,k) LM L;pz,m,k) +er
1809 Normal distribution 1827 Poisson distribution o m n
Wi ~ N (b, 0?) Zi(x) ~ Po([Hz];) H € [0, +00)@V; P e e AL
~~ linear operator e € (0,400).
. . . o (ay), .y and(cy),.n - S€quences of elements Bf' corresponding to
Problem formulation: Find @ < arg min f(z) possible errors in the computation of the gradient of Y.

f(x) = h(x) +ro(z) + S0 rin (L) \

o ,,(L,,x) - convex regularization term with linear operafby, € R¥ > A "
. . ssumptions;

e y(x) - indicator function of a closed convex subsef®f+oo)" P

e h(x) - for non-negative values defined-adog(py (y; x)) and which takes a

h 1S a convexu-Lipschitz differentiable function,

quadratic form orf—oo, 0]". f s coercive, i.elim || o f(x) = +00,
v € [e, (1—€)/ 8] wheree € (0,1/(+1)) ands = -/ M || L
¢ [+o0 e_Q[Hm]i(&[Hw]i)ne—%%(yz‘—b—nf (ak)..y @and(ecy), . are absolutely summable sequences.
Py (y; @) = H Z n! Voro2 Result: There exists a minimize of f(x) such that the sequences
=1 \n=0 () ren and(py 1) ken CONVErge ta. 5

Noisy image: MAE =18.98 Our result: MAE =3.23 Noisy blurred image: MAE =20.48 Our result: MAE =3.59
(o = 0.4, 0% = 50) (GAST model: MAE =3.38) (o = 0.4, 0% = 50) (GAST model: MAE =3.71)



