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Geodesic ray tracing algorithm and calculation of traveling wave on
smooth surface

ZOU Ning, YANG Yang, WU Yumao

(Key Laboratory for Information Science of Electromagnetic Waves, Fudan University, Shanghai 200433, China)

Abstract: A creeping ray tracing algorithm of Uniform Geometrical Theory of Diffraction (UTD)
method on the smooth convex surface is given. The algorithm combines with the Taylor series, and
according to the related property of the geodesic, the creeping rays in shadow region are traced by
computational geometry method. The discrete points of the creeping wave are obtained based on the
property of geodesic on the parametric surface. The geodesic curvatures of every point at creeping wave
are calculated and the high frequency resulis are obtained. Finally, the scattered field of two-dimensional
cylinder is calculated by combining the algorithm with UTD method. The results obtained are in well
agreements with the series solution, which verifies the effectiveness of the proposed algorithm. The
application of UTD method in practical engineering is extended.
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Fig.3 Results of creeping wave tracing on a sphere
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Fig.4 Results of creeping wave tracing on a cylinder
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Fig.5 Results of creeping wave tracing on a cone
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Fig.6 Truncation error of creeping wave tracing on a sphere
P 6 BRI IANELTI A BT IR 22

1.2
1.0
0.8
0.6
0.4F
0.2F

k(10
k/(10%)

/

o

. . L L N N N N
0 500 1000 1500 2 000 2500 0 500 1000 1500 2 000 2500
points points

(a) geodesic curvatures of ky and kg3 (b) error results of ky—ky;
Fig.7 Truncation error of creeping wave tracing on a cylinder
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Fig.8 Truncation error of creeping wave tracing on a cone
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Fig.9 Reflected and diffracted ray paths of circular cylinder
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Fig.10 Total field surrounding the circular cylinder excited by the plane wave
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