Detection of manoeuvring low SNR
objects In recelver arrays

Kimin Kim, Murat Uney and Bernard Mulgrew
The University of Edinburgh, EH9 3JL, Edinburgh, UK
Emails:{K.Kim, M.Uney, B.Mulgrew}@ed.ac.uk

- « We use Bayesian recursive filtering (see, e.g., [4]) for estimation of the object
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trajectory X,.x and a maximum likelihood estimator for estimation of the reflection
coefficients 4, k.

We are interested in detection of low signal to noise ratio (SNR) and manoeuvring

. o : . : o  This approach facilitates long time integration and performs coherent integration
objects, which is a challenging task in wide area surveillance applications. PP g 9 P g

within a CPIl and non-coherent integration across consecutive CPls along the object
We propose a joint long time integration and trajectory estimation algorithm for a uniform trajectory.

linear array (ULA) receiver: — _ —
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This approach results in an integrated value close to the best achievable using the full (a) t
knowledge of the true trajectory.

Problem Statement

We consider a scenario in which a transmitter emits N pulses separated by T seconds Example:
towards a surveillance region (Fig. 1).

Fig. 3. Block diagram of the proposed detector: (a) the Markov model for the
measurements and (b) inference on the object trajectory X;.x

Table.1. Transmitted signal parameters.
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hypothesis contained in the received signal as illustrated in Fig. 2.

_ _ _ Fig. 4. (a) Long time integration with the proposed algorithm, (b) Probability of detection
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Fig. 2. Detection using conventional methods of non-coherent (green solid line) and
coherent (black solid line) integration in comparison with a detection threshold (magenta
solid line) for a given constant false alarm rate (CFAR).

The proposed detection algorithm

Our Contribution:

 We designed a joint pulse integration and trajectory estimation algorithm, which
allows us to detect a low SNR object by integrating the reflection coefficients along
the object trajectory.

Conclusion and Future work

The proposed algorithm performs long time integration with an accuracy close to the
best achievable integration with the full knowledge of the true trajectory.

Our future work includes further experimentation for the characterisation of the
algorithm under different SNR working condition, and, adaptation of this approach in
distributed multiple radar applications.
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We use a Neyman-Pearson test [3] given the object trajectory X;., and the complex

reflection coefficients A;.x: .
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The detection threshold T} is specified for a given CFAR.
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