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Abstract

The traditional energy-shaped method of Port-Hamiltonian system that is
based on solving partial differential equations influences the accuracy and
realizability of controller. To overcome those defects, a new energy-shaped
method based on the cyclo-passivity is proposed to avoid solving partial dif-
ferential equations. Due to the proposed method, the exponential stability
of Port-Hamiltonian has been worked out. Besides that, a relationship be-
tween the guaranteed cost control and dissipation is established for the Port-
Hamiltonian system, which presents an explicit form of dissipative energy.
At last, examples show the validity of the proposed contents.
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1. Introduction

The Port-Hamiltonian (PH) systems [1] that are useful nonlinear systems
dealing with some electrical systems [2, 3, 4], mechanical systems [5, 6, 7],
power systems [8, 9] and so on still attract the researcher’s interest [10,
11, 12, 13]. To research the PH systems, the energy-shaped that is a key
method solves a matching equation to design a control law [3, 5, 6, 14, 15].
Frankly speaking, solving matching equation that is equivalent to solving
partial differential equations (PDEs)[3, 5, 6, 14, 15] leads to two defects, i.
e., the accuracy and realizability of controller.
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