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Control System Design using Object Oriented Language

Integrated with Numerical Computation Language
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Masanobu KOGA, Kyushu Institute of Technology, Kawazu 680-4, lizuka-shi, Fukuoka
Takanori MATSUNAGA, Kyushu Institute of Technology

In this paper, we propose a new method to develop a numerical computation program in Java by
using the annotation for Numerical Computation. We develop the annotation that define a numerical
computation part in Java, and this processing system that execute annotation part. By the annotation for
numerical computation, the user can easily develop the numeric calculation program in Java only by the

knowledge of mathematics.
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Fig.1: The example of annotation
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Fig.2: The processing flow of Annotation
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@MaTX([00]01]])  +——T— Define Matrix
Matrix A = null;
@MaTX(L 1o 1)) ]
Matrix B = null;

@MaTX([1 11 1))  —o
Matrix Q = null;

@MaTX("[1 1][1 1]]")  «—
Matrix R = null;

1/ The Arimoto-Potter Algorithm
@MaTX("[[A, -B*R~*B'][-Q, -A]]") =—Define Algorithm

Matrix H = null;

Fig.3: Code with Annotation

/I Define Matrix “A”
Matrix A = new RealMatrix(new double[}{{0,040,1}});

1/ Define Matrix “B”
Matrix B = new RealMatrix(new double[}{{1,140,1}});

/I Define Matrix “Q”
Matrix Q = new RealMatrix(new double[}{{1,141,1}});

/I Define Matrix “R”
Matrix R = new RealMatrix(new double[[{{1,14{1,1}});

[l The Arimoto-Potter Algorithm

Matrix H = A.appendRight(B.unaryMinus()
.multiply(R.inverse()).multiply(B.transpose()))
.appendDown(Q.unaryMinus()
.appendRight(A.unaryMinus().transpose())); 7

Fig.4: Code with Class Library
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