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Moose is a model based optimal input design toolbox developed for Matlab. The toolbox has 
been made to simplify implementation of the optimization problems found in input design.  

It provides an extra layer between the user and a convex optimization environment.

Features
�� Design input spectrum,      .
�� Easy to use text interface.
�� Compatible with the Matlab Control System Toolbox.
�� Applications oriented design.
�� Classical input design, such as D-optimal.

www.ee.kth.se/moose
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Implementation
�� Matlab toolbox.
�� Object oriented implementation.

The Math
�� Handles problems of the form

�� Confidence ellipsoid inside application set.
�� Relaxed to convex problem.
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1 Introduction

1.1 MOOSE
MOOSE is a model based optimal input design toolbox developed for Matlab.
The goal of the toolbox is to simplify the implementation of optimal input design
problems. It provides an extra layer between the user and a convex optimization
environment. The interface to the user is very much inspired by CVX [1].

1.2 Optimal input design formulation
MOOSE is designed to handle input design problem of the form

minimize
Φu

objective

subject to ESI(α) ⊆ Θapp(γ)

β(ω) ≤ Φu(ω) ≤ δ(ω), ∀ω.

The optimization problem is solved through the ellipsoidal relaxation or the sce-
nario optimization approach. It is set up in Matlab by using a series of keywords
in a MOOSE declaration block. The quick tutorial gives a short introduction
to using MOOSE by a simple example. Further details on keywords, lower level
implementation in MOOSE and theoretical background of optimal input design
are presented in the following sections.

1.3 Quick tutorial
This tutorial presents the process of declaring and solving an optimal input
design problem in MOOSE.

1.3.1 Setting up the problem

Consider input design for the system

G(θ, q) = θ1u(t− 1) + θ2u(t− 2) + e(t) (1)

with true parameter values θ = [10 − 9] and noise variance var{e} = 1. The
objective is to solve the optimization problem

minimize
Φu(ω)

var{u}

subject to ESI(0.95) ⊆ Θapp(100)

Φu(ω) ≥ 0, ∀ω

using an FIR-input spectrum with 20 coefficients, 100 samples of data and the
ellipsoidal relaxation. A Matlab implementation of the problem is presented
below.

% Setup system and model
theta = [10 -9]’;
G = tf([0;theta],1,1,’variable’,’z^-1’);
H = 1;
Lambda = 1;
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�� Minimize input variance.
�� Satisfy application specifications.
�� FIR input spectrum with 20 lags.

% Setup system and model
theta0 = [10 -9]’;
G = tf([0;theta0],1,1,’variable’,’z^-1’);
H = 1; 
Re = 1;

% MOOSE declaration block
beginMoose
	 objective minimize(inputPower)
	 model G H Re
	 identification constraints
		  spectrum phiU = FIR(20)
		  probability 0.95
		  numSamples 100
	 application constraints
		  ellipsoid(@Vapp,100)
endMoose
optimalFilter = mooseProblem.spectralFactor;

MOOSE Example
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