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PROPOSED ALGORITHMS

APPLICATION TO VIDEO RESTORATION

PROBLEM FORMULATION

* computation of the proximity operator of a of
involving

ALGORITHM 1 OBSERVATION MODEL

Initialization
B; € RY>*Mi with B; = AjA;, Vje{l,...,J}

e €/0,1], (?/8)1@‘@ cRY, 2 = — Zj:l A]Tyé
Forn =0,1,...
Tn € [67 2 — 6]

= Design new forward backward algo-
rithms:

Ty * h St(ft * h) Yt

v/ Ability of dealing with ~~ original progressive video sequence.

v for inversion of linear operator ~ 1nterlaced blurred video sequence (v = 21).

v through the introduction of preconditioning ma- ~+ convolution kernel.

trices.

Ty, = ProxX (T + zy)

U=y B A,

Yo = o — WB;, proxy gy (9 B )
Ype1 = Yno V3 E{L... . TP\ {dn}

Zn+l = Zn — A;(y}ﬁl —ylr).

~~ unknown additive noise.

~» row decimation operator with
S; = S, for odd values of ¢t and S; = S, for even values of ¢.

v/ Application to restoration of

Estimate of (T;)1<;<7 € R'* obtained by minimizing:
MINIMIZATION PROBLEM

. (Bj)(1 <j<y) - preconditioning matrices. T
c S— . o J oA (Vz e R™Y) F(z)=®(z) +M(z) + > Uy(zy)
omputing the proximity operator of g = f + jz_jl J 24 : Non preconditioned algorithm obtained when setting: =1
1 o, | , = O ~~ least squares term.
HeRY 9(@) +3lle =zl V& Lo Iy By = A b, % M ~» nonsmooth term.
VARIANTS i U, ~~ nonsmooth term.
o [:RY =] — 0o, +od] function. X Minimization using algo-
o Vie{l,....,J}h;: RM —] — 0o, +00] function. Variants of the proposed algorithm can be obtained when: rithm.

o Vje{l,...,J} A€ RMi*N real valued matrix.

o B c RVXN matrix.

— Setting ~ Algorithm 2. SIMULATION RESULTS

— Updating the dual variables in
[Combettes et al., 2011] ~~ Algorithm 3.

Algorithm 1 2 3
Frame 1 206 | 091 | 6.06
Claire |Frame 6 209 | 0.75 | 7.99
Frame 13 2.11 1.17 | 7.38
Au théatre | Frame 1 220 | 241 | 23.44

ce soir |Frame 5 221 | 245 | 31.60 NATI
Frame 10 2.03 | 2.59 | 21.43 w L -

DUAL FORMULATION

CONVERGENCE RESULTS

Convolution kernel (P = 101).

Comparison between Algorithm 1 and its variants Algorithms 2 and 3
in terms of computation time ().

J o I
MInimize 90( - 21 Aly + 37) T 21 h(y!) Under appropriate
j= j=

(¥ )1<j<s€ERY

J

v If the sequence (yn)nen is bounded, then it converges to a so-
lution of the

e Conjugate of a lower-semicontinuous convex function h;:

v/ The sequence (x,),en converges to the

X Mj N . - ]
h; R > |00, +o0] : x — sup ({v|z) — h;(v)). of g.

veRM;

e » the Moreau envelope with parameter 1 of f*.

Au théatre ce soir sequence: interlaced degraded field (720 x 288 pixels) (left),
restored deinterlaced image (720 x 576 pixels) (right).




