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An ultrasonic image mosaic method based on
improved SIFT algorithm
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Abstract: A comprehensive non-destructive testing of large structures usually needs a series of C-scans. In order to obtain a
panoramic image of the structure under test, the method of sub-image mosaic is studied. According to the dynamic process of
ultrasonic imaging and combined with digital image processing technology, an improved image mosaic method for ultrasonic C-
scan detection is proposed based on the traditional scale invariant feature transform (SIFT) algorithm. Firstly, in view of the low
success rate of ultrasound image registration using the traditional SIFT algorithm, the obtained matching feature points are screened
through the vector difference of the starting positions of ultrasonic probe. Secondly, a dynamic programming method is used to find
the best stitching path. Finally, a gradual in and out fusion is carried out along the best path for stitching to improve the visual effect
of the fused area. Artificial defect contained block and welded piece are prepared and tested. The results of ultrasonic image mosaic
show that the improved SIFT algorithm can effectively stitch multiple ultrasonic C-scan sub-images into panoramic images, and the
proposed method has high accuracy of feature point matching and small image fusion distortion, which is better than the
conventional SIFT image mosaic algorithm. In the mosaic image, the positions of targets match well, which can achieve overall

non-destructive evaluation of structural processing quality.

Highlights: (1) By introducing the vector difference of the starting positions of the probe during C-scan imaging, an image mosaic
method based on the improved SIFT algorithm is proposed.

(2) A dynamic programming method is used to find the best path for stitching, and a gradual-in and gradual-out fusion
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is carried out to improve the visual effect of the fused area.

Key words: non-destructive testing; ultrasonic imaging; image mosaic; SIFT algorithm
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Fig. 5 Images stitched by different registration algori-
thms. (a) traditional SIFT algorithm; (b) improved
SIFT algorithm
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