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Thesis Summary

Recently, it is required to achieve higher productivity by fewer people because decrease of population
is becoming a serious problem in some countries. The technology of automation or replacement of
human task is attracted attention. Hybrid position/force control is a method to record and reproduce
human motion on the basis of position and force information. The purpose of this research is to expand
the adaptability of the motion reproduction. In particular, following three points are focused and
researched: i) motion recording and reproduction in multi-degree-of-freedom (DOF) system; ii)
integrated reproduction of motion components; iii) adaptation for difference of environment condition.

Chapter 1 introduces the background and objective of this dissertation.

Chapter 2 describes coordinate transformation in order to apply the motion reproduction control to
multi-DOF system. Three types of coordinates are discussed based on the view point of abstraction and
specialization. Work space is selected as common coordinate to abstract motion data not to depend on
structure of hardware. Human modal space and motion modal space are introduced to specialize motion
data for applications. By these transformations, the proper control methods can be implemented in each
motion element.

In chapter 3, integrated reproduction of motion components are proposed. Two methods to connect
two recorded motions in time series and reproduce in a single motion are proposed. One of the methods
assumes that human motions are dealt with position and force information. The other method assumes
that human motions are dealt with acceleration information.

In chapter 4, adaptation methods for different environmental condition are described. It is known that it
is difficult to use the motion reproduction control when the environment condition is different between
motion recording and motion reproduction. In this chapter, two types of the environmental difference are
discussed. One of the proposals is a reproduction method when the size of target environmental is
different. In the method, motion reproduction which depends on the environmental coordinate is
achieved. The other one is a motion reproduction method when the material of the target environment is
different. Here, the applied force to the external environment can be separated to the force on the basis
of the difference of a target object and the common force which does not depend on it.

Chapter 5 describes motion reproduction with the different target object under the application of
“peg-in-hole” is achieved by coupling the motion elements. The proposed methods described in
chapters 2-4 are combined. By selecting and changing the motion elements according to the target
environment during motion reproduction, the recorded task is achieved.

Finally, this dissertation is concluded in Chapter 6.




