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Motivation

Inverse Synthetic Aperture Radar (ISAR) images.

Segment multiple targets �ying closely spaced in a formation.

Improve range-Doppler technique used for single targets.

Propose a new range alignment method which aligns range

pro�les using a polynomial that best represents the trajectory.

PSO is used to estimate the parameter of the polynomial.
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Problems

Alignment using entropy is e�ective in imaging a single target

because neighboring range pro�les are higly correlated.

Targets �ying in formation are located in a single radar beam.

Scattering centers from di�erent targets can occur in the same

range bin.

Constructive and destructive interferences -> uncorrelation.
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Requirements

1 All pixels, not just those having high values, must have the

same e�ect on the range alignment.

2 The cost function must be appropiate for the multiple target

case.
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Requirement 1

Construct a new binary image instead of using the range

pro�le history itself.

Select η range bins having the highest amplitudes in each

range pro�le and change their value to one.

The amplitudes in the other range bins are all changed to zero.

The value of η is calculated as the number of range bins in

each range pro�le having amplitudes higher than 10% of the

maximum value.

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)ISAR 2012-02-10 13 / 21



Introduction
Proposed method

Experiments

Existing range alignment methods
Contributions

Requirement 1 example

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)ISAR 2012-02-10 14 / 21



Introduction
Proposed method

Experiments

Existing range alignment methods
Contributions

Requirement 2

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)ISAR 2012-02-10 15 / 21



Introduction
Proposed method

Experiments

Existing range alignment methods
Contributions

PSO

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)ISAR 2012-02-10 16 / 21



Introduction
Proposed method

Experiments

Existing range alignment methods
Contributions

Proposed segmentation procedure

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)ISAR 2012-02-10 17 / 21



Introduction
Proposed method

Experiments

Outline

1 Introduction

2 Proposed method

Existing range alignment methods

Contributions

3 Experiments

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)ISAR 2012-02-10 18 / 21



Introduction
Proposed method

Experiments

Simulated targets

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)ISAR 2012-02-10 19 / 21



Introduction
Proposed method

Experiments

Range pro�la cost function

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)ISAR 2012-02-10 20 / 21



Introduction
Proposed method

Experiments

ISAR results

http://www.ehu.es/ccwintco (Grupo de Inteligencia Computacional Universidad del País Vasco)ISAR 2012-02-10 21 / 21


	Introduction
	Proposed method
	Existing range alignment methods
	Contributions

	Experiments

