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Abstract:
SAR/ISAR images have been largely used for earth observation, surveillance, classification and recognition of
targets of interest. The effectiveness of such systems may be limited by a number of factors, such as poor resolution,
shadowing effects, interference, etc. Moreover, both SAR and ISAR images are to be considered as two-dimensional
maps of the real three-dimensional object. Therefore, a single sensor may produce only a two-dimensional image
where its image projection plane (IPP) is defined by the system-target geometry. Such a mapping typically creates a
problem for the image interpretation, as the target image is only a projection of it onto a plane. In addition to this,
monostatic SAR/ISAR imaging systems are typically quite vulnerable to intentional jammers as the sensor can be
easily detected and located by an electronic counter-measure (ECM) system. Bistatic SAR/ISAR systems can
overcome such a problem as the receiver can act covertly due to the fact that it is not easily detectable by an ECM
system, whereas multistatic SAR/ISAR may push forward the system limits both in terms of resolution and image
interpretation and add to the system resilience.
Intended Audience:
Attendees should have an introductory understanding of radar systems, radar phenomenology, and signal processing.
Learning Outcomes:
In this tutorial, elements of bistatic SAR and ISAR will be introduced in terms of system geometry, signal modeling,
image reconstruction and interpretation. Bistatic scattering phenomenology will be explored through simulated
examples. Applications of bistatic SAR and ISAR will also be illustrated, such as measured and emulated bistatic
ISAR and passive ISAR. Multistatic radar imaging will also be introduced in terms of theoretical and conceptual
aspects before presenting its applications, which will cover 3D radar imaging, challenges to multistatic visualization,
imaging of non-cooperative targets immersed in clutter, multi-perspective radar imaging of moving targets, and so
on.
Detailed Description:
Interest in bistatic and multistatic radar systems has been steadily increasing in the recent years, including those that
also provide imaging capabilities. A NATO task group, namely the SET-250, on “Multidimensional radar imaging”
is currently active that aims at demonstrating increased imaging capabilities of multi-static and multi-channel radar
imaging systems. Also, the increased number of multi-bistatic passive radar imaging systems that are under study
and development produce extra ground for multistatic radar imaging. The tutorial proposed addresses basics of
bistatic and multistatic radar imaging and introduces the current state of the art and research activities in this field.
The IEEE Radar conference is the optimal venue for proposing this timely subject.
1. Introduction to bistatic and multistatic radar (BRIAN)
1.1. Brief history
1.2. Bistatic and multistatic radar geometry
1.3. Figures of merit and iso-contours
2. Bistatic Synthetic Aperture Radar (BRIAN)
2.1. Bistatic SAR geometry
2.2. Bistatic SAR signal modelling
2.3. Bistatic SAR imaging
2.4. Bistatic scattering phenomenology

3. Multistatic Synthetic Aperture Radar (BRIAN)
3.1. Multistatic SAR geometries
3.2. Multistatic SAR imaging
3.3. Three-dimensional imaging
3.4. Challenges to multistatic visualization
4. Bistatic Inverse Synthetic Aperture Radar (B-ISAR) (MARCO)
4.1. B-ISAR geometry
4.2. B-ISAR signal modelling
4.3. Bistatically Equivalent Monostatic Theorem
4.4. B-ISAR image formation
4.5. B-ISAR applications: Emulated B-ISAR, Passive ISAR
5. Multistatic ISAR (M-ISAR) (MARCO)
5.1. M-ISAR geometry
5.2. Coherent vs Incoherent Multistatic ISAR
5.3. Coherent M-ISAR: 3D-InISAR and STAP-ISAR
5.4. Incoherent M-ISAR: Multi-perspective ISAR imaging and Image fusion
Prior Presentations:
This is tutorial will be a refinement of the same tutorial given at the 2015 International Radar Conference in
Washington, DC, the 2016 IEEE Radar Conference in Philadelphia, the 2017 IEEE Radar Conference in Seattle, the
2018 IEEE Radar Conference in Oklahoma City and the 2019 IEEE Radar Conference in Boston. Each offering
drew ~15-25 attendees. We also noticed that the number of attendees is not decreasing over the years.
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