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A 2D GLR Target Detection Approach of UW B SAR
Based on M ulti resolution Feature

YANG Zhi guo HUANG Xiao tag ZHOU Zhimin
(School of E lectronic Science and Engineering National University of Defense Technology, Hunan Changsha 410073, China)

Abstract There are many features used to distinguish t@amget fran clutter in Synthetic Aperture Radar (SAR) target
detection such as anplitude featurs polarinetric featurs azinuthal featurs multi resolution feature There are many
reports about the first three features but there are very few reports about the development ofmulti resolution feature The
approaches proposed in concemed references are effective to inprove the perfornance of SAR target detection Butmost of
then discuss the multi resolution feature for target detection of high frequency SAR, so the proposed appraches are can
monly suitable for the target detection of high frequency SAR. Ultra W ide Band Synthetic Aperture Radar (UWB SAR)
can be used to detect the concealed targets because itwoiks at low frequency;, and the correspond ing detection background
is the strong clutter produced by tunks The application ofmultiresolution feature in UW B SAR target detection are ana
lyzed, and the approaches suitable forUW B SAR target detection are proposed In this paper we establish the equivalent
models of target and tunk clutter in UW B SAR mages accord ing  electramagnetic scattering theory based on the particu
larity of UW B SAR operation systan. The differences between target and tunk clutter under differentmultiresolution are
analyzed fran UW B SAR inage The analysis supplies a key basis for the extraction of multiresolution feature n UW B
SAR images Two foms of first oder Auto Regression (AR) model are used to dealwith themultiresolution sequences In
the first AR model we discuss its statistic distribution of residual o represent the differences between target and trunk
clutter In the second AR model we discuss its statistic distribution of coefficient to represent the differences between tar
get and tunk clutter In wo foms of first oder AR model the correspond ing definitions of Generalized Likelihood Ratios
GLR) are given The definition of 2 D GLR is proposed based on wo foms of AR model The perfomance of the 2 D
GLR ismore mbust in the multiresolution feature extraction because it integrates wo foms of first order AR model The
three steps of 2 D GLR calculation based on UNB SAR image are given 1) generating multiresolution mage sequences
2) training statistitmodel 3) calculating2 D GLR. Themultiresolution feature extraction experment is accanplished in
an actual UWB SAR image for the wo 1 D GLRs and the 2 D GLR proposed in this paper The results of the experiment
show that the multiresolution features corresponding to the proposed three GLRs can all be used to improve the signal clut
ter ratio (SCR) of the original inage effectively and the perfomance of the 2 D GLR is better than the o 1 D GLRs
Key words UWB SAR, tamget detection multiresolutionn Auto Regression (AR); genemnalized likelihood mtio GLR)



