This thesis concerns the analysis and processing of clutter for pulsed

radar system.. Automatic detection radar requires some technique of
adaptation against variations in the background clutter in order to control
their false alarm. For noncoherent integration processor, there are two main
methods that are widely used in the receiver; those are spatial and temporal
methods. The first method, by using returns from adjacent cells of interest
sets the threshold level. The second method is based on gathering the
returns from previous scans in the same cell of interest to set the threshold

level.

The first technique mvolves the use of Cell Averaging-Constant
talse Alarm Rate (CA-CFAR) famuly.

The primary purpose of this thesis is to analyze the performance of a
CA-CFAR and the Order Statistic CFAR (OS-CFAR) family. The analysis
of a CA-CFAR is performed when the echo signals has Ravleigh

T distributed environment, and Weibull distributed background environment
for the OS-CFAR family. A performance comparison of the CA-CFAR and
OS-CFAR family methods for both homogencous and nonhomogeneous
clutter is given. The CA-CFAR is still of major importance because it has
superior performance in homogeneous background noise. Unfortunately,
nonhomogencous interference will degrade the performance of the
CA-CFAR. The OS-CFAR family is more robust than simple CA-CFAR
up to more than (M-K) cells lying in clutter. The GO-OS scheme has the
best performance against clutter edges as well as the conventional OS
scheme. The SO-OS detector has the best detection performance in the case

‘_ where a cluster of radar targets exists among the contents of the reference
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