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State Trajectory Generation for MIMO PTC using Singular Value Decomposition
Masahiro Mae*, Wataru Ohnishi, Hiroshi Fujimoto (The University of Tokyo)

In multirate feedforward control, it is necessary to calculate the state trajectory from the output trajectory in order to achieve

perfect tracking control on the state trajectory. In this paper, we calculate the state trajectory for a multi-input multi-output

(MIMO) system from the output trajectory using singular value decomposition. We also propose to use the state trajectory gen-

eration based on a time axis reversal when the inverse system is unstable. This method improves the general applicability of

multirate feedforward control for MIMO system.
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Table 1. Model parameters [13].

Symbol Meaning Value

Xm Measured position of the fine stage -

Xg1 Position of the CoG of the planar air bearing and the air gyro -

Xg2 Position of the CoG of the fine stage -
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fr Input force of the fine stage in the x direction -

Ty Input torque of the fine stage in the 6, direction -

My Mass of the planar air bearing and the air gyro 0.077 kg

Cy Viscosity coefficient in the x,; motion 430 N/(m/s)
Ky Spring coeflicient in the x,; motion 11000 N/m
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Koy Spring coeficient of the fine stage in the #, motion 1200 Nm/rad
Ly, Distance between the measurement point of x,, and the CoR —0.0050 m
Ly Distance between the CoR and the CoG of the fine stage —0.051 m
Ly Distance between the CoR of the fine stage and the actuation point —0.50 m
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Fig. 1. Block diagram of the controller with the plant which does not have unstable intrinsic zeros. S, H, and L denote a
sampler, holder, and lifting operator [12], respectively, z and z; denote e*77 and e*7«, respectively.
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Fig. 2. Details of the simulation.
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Fig. 3. Simulation results of the proposed method
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Fig. 4. Zooms of the tracking errors in the simulation results of
the proposed method (o1, 02) = (2,2).
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Fig. 5. Zooms of the inputs in the simulation results of the
proposed method (o1, 02) = (2,2).
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