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Abstract

With progress in robotic and computer technologies, application of robotic technology has
been widened to the fields close to human life. It is important to achieve more sophisticated
motion accurately and reliably for widening application of robotic technology to support
human life. This research aims at improvement of accuracy and applicability of robust
motion control based on acceleration control and focuses on the factors limiting its
performance. The methods for achieving higher performance even under limitations are
proposed both as the fundamental technology for improvement of motion control
performance and as the applied technology for its application to more sophisticated tasks.

Chapter 1 describes the background, motivation, and viewpoints of this study.

Chapter 2 describes the basis of robust motion control based on acceleration control using
disturbance observer (DOB) and clarifies the problems in application.

Chapters 3 and 4 develop the fundamental technologies by focusing on the sampling period
and noise, respectively, as factors limiting the performance of DOB. Chapter 3 proposes a
multirate sampling method for acceleration control by showing the significance of higher
output sampling period than the input sampling period in acceleration control. Chapter 4
focuses on Synchronous measurement method as an effective velocity measurement method
for acceleration control and proposes an instantaneous speed observer for the method to
improve the measurement performance further. It is confirmed that the bandwidth of
acceleration control is improved by each method and the performance is further improved
by combined use of the methods.

Chapters 5 and 6 develop applied technologies by focusing on the networked control
system and mechanical contact with environments, respectively. Chapter 5 proposes a
design guideline of sampling periods and methods for processing transmitted signals to
overcome the limitation on the packet transmission interval. Chapter 6 proposes a
dither-based contact detection method for force sensor-less motion control. The validity of
each method is verified by performance analysis and experiments.

Chapter 7 summarizes the results of this study and mentions future perspective.






