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Research on Automatic Segmentation Method of Convective

Cell Based on Morphological Structure Characteristics
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(School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China )

Abstract: Storm cells are the basic units that form various types of severe convective weather. Their radar echoes
have complex shapes, uneven internal distribution, and intertwined outer layers , which makes cell segmentation diffi—
cult. This paper proposes an automatic iterative segmentation method for convective cells based on their morphological
structure characteristics. Taking the cell segmentation results based on the region—tree structure on the radar image as
the initial input,in each iterative segmentation process,the three morphological structure features of each segmenta—
tion result are first calculated, and then a pre—trained SVM classifier is used to determine whether the segmentation
result is a convective cell. The segmentation results that are not cells are segmented again. The method in this paper
was tested through three storm cases with different types. The results show that the method can effectively identify ag—
gregated cells and cells in a split/merged state,,and can obtain the complete structure of cells. In the quantitative eval—
uation test, the algorithm presented in this paper obtained a Critical Success Index score of 0.84,which is higher than
that of the traditional SCIT method (0.55) and the single threshold method (0.49 ).
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Fig.1 Flow chart of the algorithm
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Fig.2 Schematic diagram of building the region tree structure
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based on region tree structure
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Fig.12 Segmentation results of line—typed storms
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Fig.14 Segmentation results of single—cell storms
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Fig.15 The distribution of common characteristics

of positive and negative samples
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Tab.2 Validation results of feature validity analysis

PEAN FEFR
FEIE
X vy v z z csl
B FRHIE 110 21 26 6 2 067
AT FEIR R 115 20 24 4 2 071

AR ERRMBLOE.OE 117 19 14 4 2 075

JA 3 NFEAE 132 14 9 4 2 082
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PEOMELUNZE 3 R, IR EIZ G 2 E
HEAWLRIRT, IR T AU I R
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Tab.3 Validation results of iterative segmentation

FEAN FEFR
BARREL
X Yy v z 7 CSI
w153# 121 18 27 9 3 0.70

PR T OMASVM) 121 17 9 4 2 0.79
PR 2WONMA SVM) 123 15 8 4 2 0.81
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Tab.4 Comparison of experimental results

of cells segmentation of three classifiers

PEH AR
e
X Yy v VA VA CSI
DL 120 12 9 6 2 0.80
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Tab.5 Experimental results without SVM

to control the number of iterations
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Tab.6 Quantitative segmentation results of cells
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