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Edge detection of potential field based on normalized vertical
gradient of mean square error ratio

WANG Yan-guo, WANG Zhu-wen, ZHANG Feng-xu, ZHANG Jin, TAI Zhen-hua, GUO Can-can

(College of Geo-Exploration Science and Technology, Jilin University, Changchun 130026, China)

Abstract: Aimed at the problems of edge positioning precision and recognition capability in potential-field data processing, a
new edge detection technique based on the normalized vertical derivative of mean square error ratio (NVYD-MSER) was pres-
ented. Mean square error ratio ( MSER) ean he used for edge recognition, and it is based on the directionality of boundary a-
nomaly and the data volatility evaluated by mean square error. MSER can be achieved by the following steps: normalizing the
four-directional standard deviation of the whole region, then selecting maximum from four directional MSERs of each and ev-
ery data. NVD-MSER can be used for edge enhancement and it is the ratio of the vertical gradient of MSER and the total gra-
dient. Comparative analyses of model test show that, the NVD-MSER has strong computing stability, good recognized edge
continuity, and small deviation with model edge, so it has strong detection capability. In the application, NVD-MSER can
detect 19 faults in Hulin Basin of Heilongjiang, while Euler deconvolution can identify 11 faults. It is shown that the NVD-
MSER method can enhance recognized stability in the planar location of faults.
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Fig.1 Partition sketch map of four-directional subdomain
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