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SC13-Transformations for Radar Cross-Section (RCS) and
Imaging from Monostatic Near-Field Measurements

Abstract

True far-field (FF) radar cross-section (RCS) measurements of full-scale
targets are often impractical to perform because of the large distances and/
or large compact range reflectors required to produce a plane wave
illumination of the target. This fact has led to a requirement for techniques
that can infer FF RCS from limited (specifically, monostatic-only)
measurements in the near-field (NF) of the target. This short course will
present an in-depth derivation of a family of mature, self-consistent, and
accurate monostatic RCS near field-to-far field transformations (NFFFTS)
based on models that are used in synthetic aperture radar imaging. These
image-based techniques have been successfully applied in practice to a
wide range of targets and measurement configurations.

Near Field Far Field

Recommended prerequisites

A basic understanding of RCS measurement techniques.

A cursory familiarity with near field antenna measurements and transformations.

An understanding of Fourier transforms and other basic signal processing methods.

Learning objectives

An in-depth understanding of the mathematical formulation and implementation of image-based RCS NFFFTs.
An appreciation of the NFFFT limitations and their impact on the FF RCS predictions.

Knowledge of the near-field measurement rules-of-thumb for achieving accurate NFFFT results.

Course outline
1.Introduction, Background, and Definitions
2.Image-Based NFFFT Motivation
o Rigorous near field antenna and RCS transformations
o The bistatic dilemma
o Image-based NFFFT introduction
3.Image-Based NFFFT Formulations
o Radarimaging model
o 2D scanning geometries
o 1D scanning geometries
o Minimum scanning region (MSR) concept
4.1D Scanning Implementations and Example Results
o Discrete implementation considerations
o Reference target data and performance metrics
o Walk-throughs and performance demonstrations
5.1D NFFFT Enhancements
o Antenna pattern compensation
o Correction for off-waterline collections
6.Recent Advances Toward “Modern” NFFFTs
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