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EXAMPLES OF DISCRETIZATIONS

= [ Cindeor M ch.2015]

= [ Burma et all. 2020 ]

= [Burmonm et all. 2024 ]

= [Burmam Peuss 2025]
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NUMERICAL EXPERIMENTS

AD+hme. dest cose .

9 4
Q- [o4] ="

w=[04%]0 [%.1]
C-4 7 T

We cousider R dsovehsaton Pow [Bur(m&mpfeus&,QOZS]_
Aud we use +he precowdihones Froun +ne fixed pont

I, GMRES

D“> L)_{prreoo\b&:‘_bome’d GMRES Sl 7k:71,7qi:1,totalndof:25920

MMO+ be O»QO&Q,d 107!

11111

¢ Spoue ' FEM ovder 4
« hme: DG ordes 4
+ Jotall ndes: 25920 :

11111




NUMERICAL EXPERIMENTS

AD+Hhme.  fest cose
9
) =[o4]

w = [04]0[% 1]
C-4 A/L' 3/L| 4 e

rL

T="4

We cousider #u dswvetisotow oaun [Bur(mumjprews&,QOZS]
wie ST ok He subdoamarn uten foces

D‘\> we’ OIOS&N e rnamedi C,O\QQB p=4, nx=20, ntloc = 10
-HA)O\* M @,S-}_ d},o‘ CE’ 10° 5 \ — ], sigma=0
3 0 =0

—— ), sigma=1le-2
—— J, sigma=1le-4

— J, sigma =le7

. SPQ,QQ ‘FEM order 4
« hme: DG ordes 4
« Yotoll mdoa@z~.2592c>




NUMERICAL EXPERIMENTS

AD+hme. dest cose

9
) =[o4]

w = [0]0 (%]
C-4

rL

T="4

% 3, 4 %

We cousider #u dswvetisotow oaun [Bur(mumjprews&,QOZS]
wie ST ok e subdoamoun wtesoces it g0

‘:‘\> w e P&r fo \J\m be‘-l-\’ehr 10“ 7 ', ,7, | : 0 7f i [BP2025] 1o° N 7 | 7 | ] = [BP2025]
How, the awono bHue = —
precoudituonenN s
P(oPosed Iy

[Buromom Preuss, 2025

oooooooooooooooooooo



NUMERICAL EXPERIMENTS

AD+Hhme.  fest cose
9
) =[o4]

w=[04%]0[%4]
C=4 Y T

rL

T="4

We cousider #u dswvetisotow oaun [Bur(mumjprews&,QOZS]
wie ST ok e subdoamoun wtesoces it g0

= We perJosom beker e RSPy P
Hiouy, Hhe ono bthuc : : ‘ —
precoudituonenN s
P(oPosed 1"

[Buromom Preuss, 2025




CONCLUSIONS & PROSPECTS

= We proposed o decouu pose - +hew- ophrmise powoudu o defue
precou dutvonexs ,%/ww Sore. sttt Saton cé) oL WUguUL
cowh oo dbleun Su,bJ'Q,Cﬂ' +o Hw wowe equmhom,

= Tue p&JPO\/(‘MClLLCE_ og%w. precoudutuones depeuds ou Hu pewo\QASQ%Oﬂ
powouetes g



CONCLUSIONS & PROSPECTS

=> We proposed oo decouupose - +hew - ophmise  powodu o defue
precou debvonea's ,%/ww Soume  diswehsakon of oo ngul
coutt nuokon.  problewn Subgect +o He wole equokhon .

= Tue p&JPoWWlOuLCR og%w. precoudutuones depeuds ou Hu peuo\QASCDkoﬂ
powouetes g

Futwre work

= More counplete mumevicod nweah%oﬂwon o PPeeit
dSaveh sotons

> Iatroduce il plens Ha cowh oty coudatuons
\erSnLeaJi ogbﬁer-%qm»eS p@ko&».s{[c?&:on N )ha

= ﬁdw% o decomposchon wil respect +o Spoace

=> Inko o secoud Qevell +0 Speed Up Cowergence. oud
(hOPQM) oun SCQQ)OJOLQ):Ka



REFERENCES

[ Cindeo. Mnch.2015 ]

Nicolae Cindea and Arnaud Miinch. “Inverse problems for linear hyper-
bolic equations using mixed formulations”. In: Inverse Problems 31.7 (May
2015), p. 075001. 1SSN: 1361-6420.

[Coquet, Gourdew, Vierro., 2025, o X |

Pierre-Henri Cocquet, Martin Gander, and Alexandre Vieira. “Decompose-
then-optimize: a new approach to design domain decomposition methods
for optimal control problems”. In: Numerical Algorithms (Mar. 2025)

[ Burmoun et all. 2020 ]

Erik Burman, Ali Feizmohammadi, and Lauri Oksanen. “A finite element
data assimilation method for the wave equation”. In: Math. Comp. 89.324
(2020), pp. 1681-1709.

[Burmauw et al. 2021 ]

Erik Burman et al. “Space time stabilized finite element methods for a
unique continuation problem subject to the wave equation”. In: ESAIM
Math. Model. Numer. Anal. 55 (2021), S969-S991

[Burmou. Preuss, 2025 ]

Erik Burman and Janosch Preuss. “Unique continuation for the wave
equation based on a discontinuous Galerkin time discretization”. In: IMA
Journal of Numerical Analysis (May 2025), draf036.



GEOMETRIC CONTROL CONDITION

[ Bowdos, Lebeow, Roucl. 4992 ]
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‘ Roughly speaking, it says that every geodesic propagating in €2 at unit speed, and reflecting at the
boundary according to the classical laws of geometrical optics, so-called generalized geodesics, should
meet the open set @ within time 7. !

[ le Rousseam et al. 2017 ]
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OBSERVABILITY ESTIMATE

Lemma, (Geuwesalised deservobdiby negualiy - GOTI)
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