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! Inverse Synthetic Aperture Sonar: ISAS
2 Inverse Synthetic Aperture Radar: ISAR
® Resolution

* Cross Range
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* Multipath

® Clutter

® Bistatic

" Emulated Bistatic Radar (Sonar) (EBR)
8 Ray Theory

° Helmholtz equation

1% Monostatic
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% Coherent
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* Spreading Loss
® Absorption Loss
® Line of Sight (LOS)
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2 Crop
% Focused
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% Phase Adjustment
° Fine

1 Oscillation

2 Longitudinal

® Transversal

* Vertical

® Image Projection Plane (IPP)
® Range Alignment

" Coarse
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% Rayleigh parameter
* Root Mean Square (RMS)
® Grazing angle
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2 Boric acid
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! Normal Mode (NM)
2 parabolic Equation (PE)
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Abstract

Determining the third dimension of the underwater targets, by the sonar system, can play an
important role in three dimensional imaging and target recognition. In this paper, by applying
the inverse synthetic aperture sonar and using the seabed virtual source and a second sensor, the
third dimension of the targets is obtained. For obtaining the third dimension, we use the distance
between the scatterer and its two main corresponding artifacts in the two dimensional image. In
the case of having two sonar systems, with both the transmitting and receiving roles, the third
dimension resolution is increased obviously, compared to the monostatic case explained in our
previous paper. In addition, because of having these two sensors, more target scatterers will be
in the view of sensors. By using the information obtained in this way, it is possible to achieve
more accuracy in calculating the third dimension and create a three-dimensional image of the
target. Because of the importance of the underwater monitoring, using the proposed scenario,
we can use this system for more accurate identification of the targets to counter the threats and
for the defence applications.

Keywords: Inverse Synthetic Aperture Sonar, Three Dimensional Image Formation, Virtual
Sources, Interferometry, Underwater Defence
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