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Metallographic equiaxed «-phase recognition fused with

heterogeneous stimulation filtering

Dou Yan® , Wang Lipan ™ , Zhang Qifei
( " School of Information Science and Engineering, Yanshan University, Qinhuangdao 066004 )
( ™ Key Laboratory of Hebei Software Engingeering, Yanshan University, Qinhuangdao 066004 )
( ™ School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004 )
Abstract
Aiming at the problem of ‘ misidentification’ caused by the existence of noise in the metallographic image of ti-
tanium alloy and the fact that some of the grain boundary of a-phase and the lamellar tissue are very similar to the
equiaxial a-phase in color, an novel equiaxed a-phase recognition algorithm fused with heterogeneous stimulation
filtering is proposed. The algorithm mainly consists of two parts: (1) Combining with mathematical morphology and
heterogeneous stimulus theory, the heterogeneous stimulus template is designed and realized to filter the grain
boundary of a-phase and lamellar structure effectively; (2) A foreground and background marking method com-
bined with distance transformation and mathematical morphology is proposed, and the equiaxial a-phase and other
microstructure are accurately marked, and the metallographic equiaxial a-phase is identified by marking watershed
algorithm. The experimental results show that the proposed algorithm can filter most of the grain boundary of o-
phase and the lamellar structure and the influence of the edge region of the equiaxial a-phase is reduced to the
greatest extent. Compared with Otsu algorithm, maximum entropy algorithm and fuzzy C-means clustering algo-
rithm, the proposed algorithm in this paper improves the recognition accuracy of equiaxial a-phase.
Key words: metallographic image recognition, heterogeneous stimulation, mathematical morphology, marking

watershed algorithm
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