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Image simulation and feature extraction of

UV high resolution radiation of plume

Zhang Danmeng, Bai Lu", Lv Qiang, Wang Yankun, Xie Jinyu
(School of Physics and Optolectronic Engineering, Xidian University, Xi’an 710071, China)

Abstract: A simulation model of the ultraviolet (UV) radiance of the aircraft plume was established based on the
improved spherical harmonic discrete coordinate method (SHDOM). Based on the thermal radiation of the plume,
the modified model took into account the chemiluminescence of gas molecules and multiple scattering source
caused by the average optical properties of cluster particles in the plume. On account of the basic radiation
transfer equation, the UV radiation of the plume at different observation angles and medium distribution was
numerically calculated in the spherical harmonic discrete coordinate system, and the space distribution images
simulation of high resolution three-dimensional (3-D) plume radiance was presented. At the same time, the gray-
scale co-occurrence matrix (GLCM) algorithm was used to obtain the gray-scale map of the plume radiation
distribution. Combined with two-dimensional super resolution rotational invariant subspace algorithm, a-shape
method and the rubber band algorithm, the central position and peak contour curve of the plume radiation was
calculated, and the accurate extraction of the plume radiance feature was obtained, which provide an important
reference and approach for the high resolution radiation image feature recognition of aircraft target and plume.
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Fig.1 Schematic diagram of 3-D plume structure, media partition and

simulation grid
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Tab.1 Results of image feature calculation

Image name GLCM energy GLCM contrast GLCM entropy value Image name First-order moment Second-order moment
Fig.3(a) 195157 2.35e+8 50000 Fig.3(a) 1.9127 2.0834e-08
Fig.3(b) 24011556 8.08¢+12 6.48¢+6 Fig.3(b) 7.4272 1.2360e-07
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Fig.5 Grayscale image of the UV radiation of the plume after classification
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