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Abstract

In this paper we introduce a multi-scale Gaussian Markowdean field (GMRF) model and a
corresponding anomaly subspace detection algorithm rhlatlutter images, often appear to have several
periodical patterns of various period lengths. In such saiee GMRF model may not sufficiently
describe the clutter image. The proposed model is based onlt@stale wavelet representation of
the image, independent component analysis, and modeliciy iedependent component as a GMRF.
Anomaly detection is subsequently carried out by applyingaiched subspace detector to the innova-
tions process generated by the presumed model. The robasifithe proposed approach is demonstrated
with application to automatic target detection in synthetnd real imagery. A quantitative performance
analysis and experimental results demonstrates the ady@of the proposed method in comparison to

competing methods.

I. INTRODUCTION

During the last decade, there has been a remarkable praogressdlom field models and their
applications. Random field modeling has been applied extelysio texture synthesis [1], [2],
image segmentation [3], [4], [5], and target detection [@], Most random field models are
based on the spatial interaction of pixels in local neighbods. The noncausal autoregressive
(NCAR) model represents each pixel as a linear combinatiorixefigat nearby locations, and
an additive white noise variable (innovations process).ll@pea and Kashyap [1], [8] proposed
an iterative estimation method and synthesis algorithniHer2-dimensional NCAR model. They

illustrated the usefulness of the NCAR models for synthekiexiures resembling several real
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