
Introduction
Spectral representation and optimum sensor design

Relationship between the spectral representation and system performance
Experiments and results

Analytical design of multispectral sensors

Hyperspectral session - Landgrebe

Miguel A. Veganzones

Grupo de Inteligencia Computacional

Universidad del País Vasco

2012-03-09

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)Landgrebe1980 2012-03-09 1 / 43



Introduction
Spectral representation and optimum sensor design

Relationship between the spectral representation and system performance
Experiments and results

Outline

1 Introduction

2 Spectral representation and optimum sensor design

The scene model

The sensor system model

The optimality criterion including the processor model

3 Relationship between the spectral representation and system

performance

4 Experiments and results

Experimental system

Results

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)Landgrebe1980 2012-03-09 2 / 43



Introduction
Spectral representation and optimum sensor design

Relationship between the spectral representation and system performance
Experiments and results

Outline

1 Introduction

2 Spectral representation and optimum sensor design

The scene model

The sensor system model

The optimality criterion including the processor model

3 Relationship between the spectral representation and system

performance

4 Experiments and results

Experimental system

Results

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)Landgrebe1980 2012-03-09 3 / 43



Introduction
Spectral representation and optimum sensor design

Relationship between the spectral representation and system performance
Experiments and results

Paper

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)Landgrebe1980 2012-03-09 4 / 43



Introduction
Spectral representation and optimum sensor design

Relationship between the spectral representation and system performance
Experiments and results

Motivation

De�ne an analytical procedure for the design of the spectral

chan- nels for multispectral remote sensor systems.

An optimal design based on the criterion of minimum
mean-square representation error using the Karhunen-Loeve
expansion.
Study the e�ect of the representation accuracy on the
probability of correct classi�cation.

Goals:

Primary: the optimum sensor design provides a standard
against which practical (suboptimum) operational sensors can
be compared.
Secondary: the procedure also has potential for making
important contributions to scene understanding.

Conclusion: spectral channels which have narrow bandwidths

relative to current sensor systems may be necessary to provide

adequate spectral representation and improved classi�cation

performance.
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