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Abstract: A method for rapid detection of extended targets and for measuring the

length and the orientation in 2D angle space is presented. The detector and the

measurements are based on the distribution of the generalized monopulse ratio.

The statistical performance of the estimators is given. This method facilitates the

initialization of group tracking algorithms and handling partially connected convoy

targets. The performance measures may be used as a priori knowledge in tracking.

1 Introduction

Tracking groups of targets or of extended targets is a topic of special interest in radar and

sonar applications. In many cases resolution into individual scatterers is not necessary

and the object of interest has the shape of a line target, e.g. in ballistic missile defense or

GMTI radar convoy tracking. In these cases one simply wants to estimate the centroid

and the extent of this “line target”. On the signal processing level one may apply high

resolution methods to resolve a complex extended target into individual scatterers.

Multiple beamforming or sophisticated superresolution methods are applied requiring an

array antenna with digital beamforming (multiple target Maximum-Likelihood

estimation (MLE) or non-parametric methods like MUSIC). In [1] the problem of

convoy tracking was solved by estimating the target length at signal processing level by

multiple beams with varying separation for side-looking radar with only azimuth

estimation. The extension to 2D angle estimates would require a more time consuming

search procedure. On the tracking level one can study the distribution of the sequence of

measurements in 3D Cartesian coordinates and fit a Gaussian mixture to these. This

approach has been pursued in [2]. However, waiting for a sufficient number of

measurement samples may be time consuming and often a rapid decision is desired.

Besides the problem of estimating the length of an extended target there is also the

detection problem. A reliable detector for extended targets has not been developed yet.

At the signal processing level a very sensitive instrument for detecting extended target is

available in most modern radars, the monopulse angle estimator, [5]. There have been

480


