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Facilities equipped with high-energy lasers such as PHELIX at GSI require excellent beam pointing stability
for reproducability and relative independence for future experiments. Beam pointing stability has been tra-
ditionally achieved using simple proportional-integral-derivative (PID) control which removes the problem
of slow drift, but is limited because of the time delay in knowing the diagnosis and the inertia in the me-
chanical system associated with mirrors. In this work, we introduce a predictive control strategy where the
forecasting of beam pointing errors is performed by a patch-based multilayer perceptron (Patch-MLP), and
the subsequent conversion of these predicted errors into correction signals is handled by a PID controller. The
neural network has been trained on diagnostic time-series data to predict beam pointing error. Using the feed-
forward controller compensates for system delays. Simulations with a correction mirror placed upstream of
the PHELIX pre-amplifier bridge confirm that the predictive control scheme reduces residual jitter compared
to conventional PID control. Over a 10-hour dataset the controller maintained stable performance without
drift, while standard pointing metrics showed consistent improvements of the order of 10%-20%. The predic-
tive controller operates without drift, and therefore may improve reproducibility and operational efficiency
in high energy, low repetition rate laser experiment conditions.
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