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Improvement of Tracking Performance in Predictive Functional Control Using Disturbance Observer

Toshiyuki Saron®, Kotaro Kaneko* and Naoki Sarro*

A disturbance observer-based approach for improving tracking performance in predictive functional control (PFC) is pro-
posed. The role of the disturbance observer is to nominalize the actual plant by canceling unknown disturbances and reduce
the predicted output error in the PFC algorithm. The proposed control scheme is experimentally validated on a single axis
table drive system and is compared with the standard PFC and the auto-compensation mechanism. The experimental results
prove the effectiveness of the proposed disturbance observer-based PFC scheme.
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Fig.1 Concept of the predictive functional control
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Fig.2 Structure of the disturbance observer
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Table 1 Specifications of linear actuator (left) and DC motor (right)

Description Value Description Value
ball screw lead 10 mm | nominal voltage 24V
stroke 500 mm rated current 2.96 A
rail length 670 mm rated torque 0.28 Nm
maximum rotational speed 500 mm/s rated speed 1810 r/min
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Fig.11 Comparison of prediction accuracy

Table 2 Root integrated squared values

Control Scheme | Tracking Error | Control Input
PFC 3.707 1.630
PFC+AC 0.169 1.714
PFC+DOBI1 0.150 1.738
PFC+DOB2 0.144 1.747
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