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PENDANTSS, a GRETSI history Problem, hypotheses & notations Algorithm

e GRETSI 2011 (Bordeaux): inspired by Vincent Mazet’s Denoising, detrending, deconvolution: traditionally decoupled, complex ill-posed: Novel Trust-Region block alternating variable metric
backcor [1] forward-backward approach. Equations numbers are
—Sxmw+t , istent with those in [5].
e GRETSI 2015 (Lyon): BEADS (Baseline Estimation And y=sxmrten PO T ose in 3
Denoising using Sparsity) |2] NS RN single observation;
. Settings: /A >0,e>0,7>0,6¢€|0,1],
o GRETSI 2019 (Lille): SOOT ¢4 /4o, SPOQ £p/Ly (Smooth e 5 RY: sparse spikes (impulses, events, “diracs”, spectral lines); 5 e 10, 1]

(Vs,k)keN € [7,2 —7] and (vr,x)ren € [7,2 —7] for
o ™ € RY: peak-shaped, short-support kernel: some (7v,7) €]0, +oo[?, (p, q) €]0,2[x[2, +o0]

satisfying (9), convex sets (C1,C) C RN x RL.
Initialize: so € 'y, myp € (Y

One-Over-Two/p-Over-g norm/quasi-norm ratios) |3, 4]

e GRETSI 2023 (Grenoble): PENDANTSS (PEnalized

e — N. - .
Norm-ratios Disentangling Additive Noise, Trend and T =5xm € R": peak-signal;
t

Sparse S o t € RYV: trend (offset, reference, baseline, background, continuum, drift, wander): for k. =0,1,... do
e e n € RY: noise (stochastic residuals). Update of the signal
for¢i=1.....7T do
Trend can be estimated from peak-less signal with a low-pass filter L = Idy — H': Set TR radius p; ; using (16) with parameter ¢;
il Ly — 7 %3), (5, Eq. 3]) Cﬂqstruct MM metric Ay ,, ;(Sk, k)
Reformulation: using (15):
CIOTHIHIARIOL. Find sy ; € 'y such that (17) holds.
| o Sets C7 and C9: closed, non-empty and convex: if s1.; € Eq o ; then
“Sparsity” penalties: £, £1, SOOT, SPOQ quasi-norm ratios ¥ y | Stﬂp lGC:p i
fy count messure f, norm N p N q
| : -~ * lpals) = (anl ((5721 +a?)P/? - Oép)) ,lgp(s) = (ﬁq + 2 n=1 ’3n|q) : end
0.5 0.5 — ~ (gg,a(s)‘l‘ﬁp)l/p end
0 0 | —— \IJ(S> — lOg g (S) . L )
'S 5 (R - 1 il Sk+1 = Sk.is
I =1 =1
Smoothed £ /f norm ratio Bmoathed logl £ /6 (SOOT) ]. Updﬁtﬁ ﬂf r!TE kEFHEI
ity ()6} ( L NH (y — 9 AT (s). '
Daipimize [ H(y —m % s)||” +10y(8) + 1y(m) + AW (s) Find 7,11 € Cz such that (19) holds.
Trust-region (TR): :S'r{)ppmg criterion )
- — > - : N if ||sx — sk+1l|| <2 or k> Kyax then
=1 =1 -1 _
Smoothed €4, /6 quasinorm ratio Smoothed logi €406 (SPOC) o gq_ba’ll Complement Set Bq,p — {S — (SH)ISHSN e RN| Z’)’Lzl |S’I”L|q Z pq}7 ‘ Stﬂp IDDp
1 1 N L end
05 05 anl ‘S’n,k|q iti=1 ) end
LT T e T gpk,z_l 1f2 _;_ b (8,7) = (8k+1,Tr+1) and ¢ given by (3);
-1 - - ife=1. =

Result: s, 7.1

https://github.com/paulzhengfr/PENDANTSS

Dataset A Dataset B Comparative table

7 I
Dataset A Dataset B
61 " ] Noise level & (% of =max ) 0.5 % 1.0 % 0.5% 1.0%
ST i backcor+SOOT 29.240.7 28.5+1.9 14.94+4.0 11.544.7
4+ . % backcor+SPOQ 29.24-0.7 293413 129435 11.3+4.4
3 E PENDANTS (1, 2) 32.941.5% 30.94-2.2% 22.348.2%* 17.548.4%%
PENDANTS (0.75. 2) 33.242.3%* 31.044.2%* 15.944.5% 12.9+44.6*
2
backcor+SOOT 29.24-0.7 293413 16.6+3.5 13.4443
1 v backcor+SPOQ 29.24-0.7 293413 15.143.0 13.743.7
0 . é PENDANTS (1. 2) 34.14+1.4% 32.242.1% 24.948.0%* 19.247.7%%
0 20 40 60 80 100 120 140 160 180 200 220 0 20 40 60 80 100 120 140 160 180 200 220 PENDANTS (0.75, 2) 35.441.7%* 32.64-3.8%% 17.7+4.0% 14.544.1%
Observation y (blue) and baseline ¢ (black) for dataset A. Observation y (blue) and baseline ¢ (black) for dataset B. backcorsSOOT | 205402 | 203404 | 155405 | 148408
25 | | : : : : : | | 30 T T T i i i I I | "y backcor+SPOQ 20.540.2 203404 15.540.5 14.840.8
o) Z PENDANTS (1. 2) 26.94-0.5%* 26.040.8%* 22.040.4% 21.641.0%*
20 - — 25r ¢ ® Q 0] | PENDANTS (0.75, 2) 26.94-0.6%* 26.041.0%* 24.640.6%* 19.643.9%
20 o o) P ) o 7 backcor+SOOT | 36.3+1.3 33.94+1.7 30.3+1.3 28.5+1.8
5 Q® o Q o 0) | S backcor+SPOQ 36.34+1.3 34.041.7 33.1+1.9 31.242.1%
E PENDANTS (1, 2) 41.342.0%* 34.442 4%k 38.341.9%* 33.642.2%%
10 - ] PENDANTS (0.75. 2) 41.342.0%* 34.242.5% 35.741.5*% 25.44+5.5
51 — . .. )
Numerical results on datasets A and B. SNR quantities in dB,
O (00D O B O G O B GO0 I GO DD X GO 0D A GO i) I OO O OO & GOODED G000 ACED - L OB OB D) . . .
0 20 40 60 8 100 120 140 160 180 200 averaged over 30 random realizations. Best performing method

Unknown sparse signal 5. Signal A has 10 spikes (5.0 % of sparsity). Unknown sparse signal 5. Signal B has 20 spikes (10.0 % of sparsity). followed by **, second by *.

Conclusions

Dataset A (details) Dataset B (details)

e Complicated joint blind deconvolution with additive trend,

e New block alternating algorithm: TR acceleration, convergence,

e Appropriate parameters to investigate (sparsity, separability),

e PENDANTSS Matlab code available.
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