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Research on Power Envelope Fusion of Multiple radars Based on
Three-Dimensional Electromagnetic Situation

LLIU Yanping. CHENG Fang
(Unit 91404 of PLA, Qinhuangdao 066000, China)

Abstract: Research on the topic of multi-radar coverage envelope fusion and effectiveness calculation in three-dimensional
electromagnetic situation is conducted. This paper analyzes the existing multi-radar overlay effect calculation methods such
as transparency superposition, isosurface extraction, and voxel coloring, which have the characteristics of poor visual quali-
ty of simple superposition, imprecise boundaries in complex fusion, low resolution, and excessive hardware dependence,
introduces incoherent probability superposition into envelope fusion to reduce reliance on phase and other information, utili-
zes gradient-controlled diffusion method to achieve a unified smooth transition and edge preservation, and combines the octree
method and GPU acceleration strategy to enhance the calculation and visualization efficiency. thus forming this technical ap-
proach. The technical innovations lie in the introduction of the incoherent probability superposition, the application of the
gradient-controlled diffusion method, and the combination of the octree and GPU acceleration. Through simulation tests,
this method achieves a detection probability of 0. 92 in the overlapping area of 3 radars under the same situation, which is an
8. 2% improvement compared to the maximum value of a single radar (0. 85). The standard deviation of the probability field
gradient magnitude before smoothing is 0. 15, which decreases to 0. 07 after smoothing. The storage capacity is reduced by
76 % , while the isosurface rendering accuracy loss is less than 2% . The result show that under high refresh rates, the algo-
rithm achieves the envelope fusion smoothing, clear boundary interfaces, and reduced reliance on radar parameters. meets
the application requirements of improving the fusion envelope effect and user visual perception, and plays an important role
for users to understand the performance boundaries of equipment.

Keywords: envelope fusion; transparency superposition method; boundary diffusion; octree
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