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1 E TRl T, XU DICARRICOIIEE ROV T, IERIE S 2T AORIEOHE L
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#5 % [ 2 iR EA OB EEEHEIHAE TIX, H4BETHRRIZ AT LRFEEH A 2
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W R EBR ORE R 2 7R 7. ABREEIY, 3F T/r L7z Roomba OWHI= L 2 — & & HUWEREEIC
BT, HEEM O S EBFEORIEE LV EMfICHE TE 2 2 LITEMEE D, 2 OEAME
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Almost all of control objects are described by a system of nonlinear differential
equations. Moreover, nonlinear systems have several constraints in a practical case.
For control of nonlinear systems, transformation is a fundamental tool. As a
contribution to output constrained problem, this dissertation offers a new
transformation method named “System Revival Transformation.” The system revival
transformation separates output constraints from nonlinear constraints.
The aim of this study is to propose a design method of stabilizing controller for a
target equilibrium of output-constrained nonlinear systems. By the proposed method
with a system revival transformation, a controller for the output-constrained system
can be designed by using a controller for unconstrained one.

This dissertation firstly addresses a stabilization problem of nonlinear systems
unconstrained for output constraints. As a nonlinear system that is difficult to control,
nonholonomic system is well known. Because, nonholonomic systems cannot be
asymptotically stabilized by any time-invariant continuous state feedback controllers.
For this problem, this study gives the definition of “Generalized Homogeneous
Locally Semiconcave Control Lyapunov Function” and proposed a discontinuous state
feedback controller. Then, an asymptotically stabilizable controller is obtained for the
two-wheeled mobile robot system. The effectiveness of the proposed method is
confirmed by numerical simulation and experiments. It is found from these results
that the origin of the nonholonomic system is finite-time stable. In addition, the
proposed controller can contribute to robustness to small errors with a much simpler
switching rule than previous works.

Next, this dissertation addresses output constrained problems by using system revival
transformations. For general nonﬁnear systems, this dissertation provides a
mathematical definition of the system revival transformation. The main contribution
of this research is to prove that a controller based on a system revival transformation
ensures asymptotic stability of target equilibrium within output constraints.
Moreover, the design method of system revival transformation is also presented for
input- affine nonlinear systems. The effectiveness of the system revival transformation
is confirmed through stabilization problems of three-integral system, three-wheeled
system, and two-wheeled system.
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