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Abstract
Loader cranes with multiple actuated joints are complex sys-
tems to be operated by humans. Development of advanced
assistance functions, such as end-effector velocity control in
Cartesian space allows for utilizing the machine to its full
speed and potential, wherein actuator limits, load balance,
and singularities, as well as other complicated effects are
handled by the automated function. To this end, this article
provides a reinforcement learning-based policy optimization
workflow for training and evaluating controllers using large-
scale, parallelized invocations of forward kinematics. Monte
Carlo evaluations of the closed-loop model are performed
to inspect the stability and performance in the whole op-
erational envelope of the loader crane for safe deployment
on real machines. Our approach does not require any ex-
plicit inverse-kinematics model and is free from complex or
hard-coded actuator limits or objectives. Results of simula-
tions and experiments on a real loader crane are provided to
showcase the performance of our approach in comparison to
Jacobian inverse-based methods.
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