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In hydraulic robotics and automation, NMPCs are expected in various
application fields. The computational time of many NMPCs is a key since the dynamics is much faster
than the conventional mechanical and chemical ones. NMPC computations should be exact, that is,
dropping the nonlinear pressure dynamics should be avoided in terms of the safety. The report
provides a set of four techniques. First, the original NMPC closed-loops by the pressures are
transformed into another NMPC closed-loops by the Casimirs. The on-line optimization via the
transformation was not investigated yet. Second, another NMPC closed-loops can be reduced into the
other NMPC closed-loops by the sole Casimir and the nominal integrator. However, the contribution to

NMPC computations via the reductions was not investigated yet. Finally, there were no papers to
discuss the nondimensionalization of NMPC for hydraulic cylinder dynamics. In all, the
computational time using the four techniques is studied in the report.
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The original NMPCs for hydraulic cylinder dynamics with four states in-
cluding the pressures correspond to P4. The proposed NMPCs for hydraulic
cylinder dynamics with three states including one of the Casimirs (whose
plant simulator uses the two pressures) correspond to C3. The proposed
NMPCs for hydraulic cylinder dynamics with three states including one of
the Casimirs (whose plant simulator uses the two Casimirs) correspond to

C3d.
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