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We are interested in a parameter reconstruction problem emerging from MRI applications : consider
a bilinear parabolic PDE of the form 2* + Ho(6*, 2*) + C(q, 2*) = H10*, where the state z*(¢,z) is
subject to the action of a control ¢(¢,z) and of an unknown time-independent parameter 6*(z). Assu-
ming partial state observations, we aim at reconstructing the parameter 6*(z).

To do so, we introduce an online reconstruction method in the spirit of the works of Baumeister et
al. [1] and Kiigler et al. [2] : considering on time-dependent state and parameter estimates z(t, z) and
0(t, x) evolving under the combined action of observation-based numerical controls and of a carefully
designed physical control ¢*(¢,z), we prove their convergence towards the true state and parameters.

The setting described above comprises a model based quantitative MRI setting, where one seeks to
reconstruct spin density and relaxation times in the Bloch(-Torrey) equation with the pulse sequence
as a control.
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