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The multi-path scattering characteristics and the geometry extraction
of cylinder tanks in SAR image
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Abstract; Combining scattering theory and principle of SAR, a novel prediction model is proposed based on the multi-
path scattering charucteristics in the SAR image of cylinder tanks, for both the fixed and the floating top styles, The
model can provide the relationship between the geometry parameters of the tank, the SAR parameters, the approximated
position, and the scatting strength of the bright region in the SAR image. The validity of this model is proved by analy-
zing the Terra-SAR data and simulation experiments. Furthermore, geometry extraction is successfully implemented on
the Terra-SAR data. The results show that the model is better than traditional methods in precision and stability.
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Fig. 1 The Terra-SAR image of the cylinder tank with
spollight mode (a) the lank with fixed wp, (b} (he tank
with floating top
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Fig. 3 Sketch for the multi-path during the synthetic
process
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Fig.4  Sketch for the double scattering happened between
the vertical plane and the ground
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Fig.6  Sketch for the double scattering of the outside

wall and the inner wall with discrete planes
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Fig.7 the focus position of the multi-path scattering in
the image based on the prediction model {a} lor the cui-
side wull of the tank, (b} for the inner wull of the tank
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the tank with fixed top and the tank with [loating top
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Fig. 10 Deteclion resulls [or the arcs in the Terra-SAR
image of the cylinder tanks (a} the tunks with fixed top,
{b) the tanks with floating top
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