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Table 2  Quantitative comparison results on the
Barrax dataset
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Fig. 11 Edge strength maps of various temporal PolSAR images obtained by different two-dimensional

convolution kernels on the Barrax dataset
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Table 3 Quantitative comparison of the edge detection results obtained by different two-dimensional convolution
kernels on the Barrax dataset
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Edge Detection for Multi-Temporal Polarimetric Synthetic Aperture
Radar Images Based on Span-Driven Adaptive Neighborhood-Based

Three-Dimensional Gaussian-Like Kernel

ZHENG Xiaolong, WANG Yuqging, ZHAO Weiheng,
XIAO Zhengju, KANG Shuaizhi
(Rocket Force University of Engineering, Xi’ an 710025, China)

ABSTRACT: To address the issues of insufficient temporal scattering characterization, covariance estima-
tion bias, and inefficient spatiotemporal information fusion in edge detection for multi—temporal polarimetric
synthetic aperture radar (PolSAR) images, an edge detection method based on span—driven adaptive neigh—
borhood (SDAN) —based three—dimensional Gaussian kernel was proposed. First, the spherically invariant
random vector model was employed to statistically characterize the PolSAR data, achieving joint modeling
of polarimetric covariance matrices and texture components. Subsequently, building upon the two-dimen-
sional Gaussian kernel, an SDAN-based two—-dimensional Gaussian kernel was constructed with the SDAN
as the spatial support, effectively improving the covariance matrix estimation accuracy in heterogeneous re-
gions. Finally, the SDAN-based two—dimensional Gaussian kernel was weighted and fused with a one—di-
mensional adaptive convolutional kernel along the temporal dimension to form an SDAN-based three—di-
mensional Gaussian kernel, which was combined with an adaptive lag threshold to optimize the edge map.
The results demonstrate that the proposed method achieves precision rates of 0.84 and 0.94, recall rates of
0.79 and 0.82, respectively. The overall efficiency is superior to that of existing mainstream edge detection
methods, exhibiting significant advantages in edge detection for temporally varying scattering regions.

KEYWORDS: polarimetric synthetic aperture radar; edge detection; span—driven adaptive neighbor-

hood; three-dimensional Gaussian—like kernel
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