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Abstract

This study proposes an improved shooting and bouncing rays (SBR) technique for accurate radar cross-section (RCS) analysis of curved

cavity structures. Conventional flat-mesh-based SBR methods suffer from reflection direction errors because of discontinuous normal vectors
and cannot track wavefront changes owing to the absence of curvature information. We employ surface fitting to estimate the local
curvature, calculate continuous normal vectors, and apply a virtual divergence factor to compensate for energy convergence and divergence

effects. Numerical experiments demonstrate that the proposed method achieves an NRMSE improvement of over 20 % compared to

commercial software. The proposed technique can be effectively utilized for the RCS analysis of curved cavity structures.
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Fig. 1. Schematic diagram of the coupling between surface
fitting and VDF.
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Fig. 2. RCS of cylinderical cavity model.
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Fig. 3. RCS of elliptical cavity model.
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Table 1. Comparison of NRMSE.
Model Elliptical cavity COBRA cavity
Curved mesh (CST) 0.2391 0.1943
SBR (in-house) 0.2691 0.2352
+
SBR+purposed 0.1566 01539
method
2. A $E vy
Table 2. Comparison of calculating time.
Model Elliptical cavity COBRA cavity
SBR (in-house) 15.982 49.026
+
SBRtpurposed 17.688 50304
method
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