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Fig. 4 Direction of forces
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Fig. 5 Image of force field direction_*
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Image Edge Detection Algorithm Based on Force
Field Transformation

CAO Chuandong, XU Guili * , CHEN Xin, LENG Xuefei, LI Kaiyu, YE Yonggiang
College of Automation Engineering., Nanjing University of Aeronautics and Astronautics . Nanjing 210016 . China

Abstract. Multi-modality image matching based on gross edges has a wide application prospect, but traditional edge detec-
tion algorithms are not able to extract good gross edge features. In this paper, a novel edge detection algorithm based on
force field transformation is proposed according to the imaging principle and the {r\qy distribution of multi-modality images.
Firstly, the force field magnitude and direction of each pixel can be calculated bgl\jhé'concept of gravitational force. Second-
ly, in order to eliminate the impact of changeable illumination and the iffexe ‘e between gray distributions, the force field
magnitude of each pixel is normalized. Then., the region of the edge c’fa?i &“obtained through binary processing of the normal-
ized image. Finally, the properties of the force magnitude anc‘i t\HQ}ij?ection at the gross edge region are analyzed, and the
gross edge detection method is proposed accordingly. \Expe\r}m'énfal results show that the proposed algorithm performs better
than the traditional algorithms, and it performs better thén)‘\gmethod of detecting the edge on segmenting images for ifrared

\
(IR) image. A {\:) »
Nt b

Key words: multi-modality image; edk \@e&iﬁn; force field transformation; force field magnitude; force field direction
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