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In this talk I present three recent works [1,2,3] that aim to enhance our understanding of reconstructing black
hole space-times from different type of observations. While gravitational wave detectors like LIGO/Virgo
allow to perform black hole spectroscopy of stellar mass black holes, images such as those produced by the
Event Horizon Telescope provide information of the shadow from super massive black holes. A theory agnos-
tic approach starting from a parametrized metric is combined with Bayesian analysis to infer possible metric
deviations from simulated quasi-normal modes, as well as from the observed size of the shadow of M87*. It is
demonstrated under what simplifying assumptions both type of inverse problems can be studied, as well as
what conceptual difficulties arise in a theory agnostic approach. Finally, it is highlighted how both type of
observations are complementary to each other and how consistent calculations for parametrized metrics can
be done in alternative theories of gravity.
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