Supplementary material for: Sketched
over-parametrized projected gradient descent for
sparse spike estimation

. P *
Pierre-Jean Bénard"",

I. SUPPLEMENTARY MATERIAL
A. Proof of Lemma 1
Proof. Let §* € argmingg gs,(#). We have, for any 6 € ©

9s(0%) = |SAp(0%) — SA™¢(00)]|2 (1)
= |SA™$(6*) — SaAdp(bo) )
+ S4Ad(0) — SAMP(60)]|2

With the triangle inequality, we obtain
Vas(0) < [ISA™H(67) — SaAg(6o)|l2
+11S2A4¢(80) — SA™$(60) |2
= V95.(0%) + IS = SaTr) A6 (Bo)ll2 - (4)
< Vs, (0) + 18 = SaTel3y Pl )

Let § € argminy_g gs(f), we have, similarly

V95,(07) < \/gs,(0) 6)

= ||SA™H(0) — SaAd(60)]|2 (7)
< |ISA™H(0) — SA™(6o)||2 )
+ |ISA“p(6y) — SdA¢(90)H2

< 1/gs(0) + IS = SaTr I 1yl )

We deduce from the two inequalities (5) and (9) that

3)

~ id
Vs(0%) < 1/gs(0) + 2118 — SaTrllo, lyllz - (10)
O
B. Proof of Lemma 2
Proof. Let
A Ei=n? | -2
k() = Ji(2) x e ( SR ) (11)

2mo L0y

the linear operator defined in our paper. Let us take the Fourier
transform of (11),

(F(AL5,)) () = / aip(De i ds,  (12)
R2

“Contact: pierre-jean.benard @math.u-bordeaux.fr , 'CNRS, Univ. Bor-
deaux, Bordeaux INP, CNRS, IMB, UMR 5251, F-33400 Talence, France.
This work was supported by the French National Research Agency (ANR) un-
der reference ANR-20-CE40-0001 (EFFIREG project). Experiments presented
in this paper were carried out using the PIaFRIM experimental testbed (Inria,
CNRS , Univ. Bordeaux, Bordeaux INP and Conseil Régional d’Aquitaine).

Yann Traonmilin!, Jean-Frangois Aujol!

with ¢t = (z,y,2) € R3, w; = (w2, wiy) € R? and s; =
(zi,9:1) € R%.
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13)

F(AS) ) = oo )

e*jwl‘y Yi dyz

(14)
Let I be the first integral,
+oo  (z;—x)? )
I::/ e 2% e IWLeTidy, =
—00
+o0 7(:ci—:n)2+2_jwl‘xmi0§
/ e 203 dz; (15)
— 00

We isolate z; from the rest of the terms in the exponent,

(z; — m)2 + 2jwl’w;via§, = 953 + 2xi(jwl,zoi —z)+ 22

(16)
= (x4 Jrjwl,xai —2)? — (juwp02 — 2)% + 2?
a7
We inject this result in our integral to get
too  (witiwpop o) —(w gop o) +a?
I= / e 203 dz; (18)
—00
Gopgoz—2)2-22  rdoo  (zi+iw zo5-2)2
=e 203 / e 203 dx; (19)
— 00
(20)

By proceeding by substitution in this integral and using

Th = zﬂ\%%, we get that dz! = \/510 i <> do; =
ﬂaxdzc’i. We then obtain
Gwizog—2)2-a®  prtoo e
I=1V20,e 203 / e~ @ Ayl (21)
— 00

We recognize the integral of a one dimensional Gaussian
which is equal to /T,

(j“’l.z"azt*m)z”cz

I =\2r1o,e 2% (22)
LRl
= V2ro,emF e (23)



We note that we obtain a similar result with the other integral
in (14). By injecting our new result (23), we obtain,
id fk(Z) —LZ’“CG?D —jwi,zT
[FIALO)](wy) = =——— | V2mo,e” "2 J¥=
2wo L0y 24)

w2 (72
L, 1 .
(\ﬁzmez )

By simplifying, we get

w? o2 “2y“2
[f(A;cd(St)](wl) = fk(z)e* L JwizT g l,z Y —jwi Y
(25)
R
= fk(z)e 2 ](wl,(ac,y». (26)
O

C. Gradients
We provide the gradients needed to perform OP-COMP with

PGD from sketched measurements.

9 (F(A6,))(wn) = —juoa[F(AL5)) () @

[F(AR'8)](wn) = —juoy [F(ALS:)] (wr) (28)
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