
INTRODUCTION: In military aviation, detection systems
use various bands of electromagnetic spectrum such
as microwaves, infrared and visible. Stealth
technologies aim to counter all these bands of
detection.

COMPUTATIONAL METHODS: Radar cross section (RCS)
is estimated using current based, high frequency
asymptotic methods. Physical Optics (PO) is the best
suitable method for RCS calculation of large and
complex targets. In PO, scattering field is calculated by
integrating surface current over surface of the target.
RCS estimation using PO method depends on meshing
size of the target. Meshing can be classified as 2D
meshing (surface meshing) and 3D meshing (solid
meshing). Surface meshing includes triangular and
quadrilateral whereas, solid meshing includes
hexahedron, tetrahedron, pyramid and triangular
prism.

2D surface meshing is done by using COMSOL
Multiphysics® software. The triangular mesh element
data is considered as an input for in-house developed
“SPARCS” software.

The induced surface current is estimated for each front
illuminated facets, facing towards the source plane. The
non-illuminated facets (shadowed region of the target),
induced current is considered to be zero.

RESULTS: The RCS of fighter aircraft is analyzed for
different mesh size using “SPARCS” software. As
the meshing size decreases, the number of
meshing element increases which, results in better
approximation.

CONCLUSIONS: RCS has been estimated for the
fighter aircraft by “SPARCS” software. A parametric
study of the software is done by considering
different mesh size. Achieved high accuracy in RCS
estimation for fine mesh elements.
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Figure 5. RCS of fighter aircraft for λ/3 and 20λ mesh elements at 

10GHz

Figure 6. RCS of fighter aircraft for λ/3 and 20λ mesh elements and 
commercial software at 10GHz

Figure 3. Triangular surface meshing of fighter aircraft
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Figure 2. 3D meshingFigure 1. 2D meshing

Figure 4. Rays intersecting on the target (a) incident and reflected ray 
visualization (b) hit points on the targets
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