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Ultrasonic phased array image
optimization model based on SCKF-BM3D algorithm

WANG Diyang, ZOU Chenwei

(School of Air Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to realize the big data and automation of modern industry, the problems of lack of information and speckle
noise in ultrasonic phased array images should be emphatically solved. This paper proposes an ultrasonic phased array image
optimization model based on SCKF-BM3D algorithm. The optimization model solves the problem that the traditional filtering
convolution kernel is not effective in ultrasonic phased array images through the customized special-shaped convolution kernel filter.
At the same time, the BM3D algorithm is used to remove the speckle noise amplified by filtering. Combining the advantages of the
two, an optimized model for ultrasonic phased array images with low resolution, large pixel particles and lack of information is
established. A series of unreferenced evaluation metrics (image entropy, Vollaths function) also demonstrate the good performance
of the model when the standard data of ultrasound phased array images are lacking. Experiments show that, compared with the
traditional denoising method, the optimization model proposed in this paper not only improves the denoising effect to a certain
extent, but also completes the missing information of the image due to various hardware problems and environments.
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Fig. 1 The basic structure of the phased array probe
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Fig. 2 A variety of phased array transducer
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Fig. 3 The formations of steering and focusing beams by ultrasonic

phased array
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Fig. 4 The object and the method of scanning
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Fig. 5 Ultrasound images of groove part
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Fig. 6 Flow chart of the algorithm model
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Fig. 7 The difference between convolution kernels
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Fig. 8 The original image and filtered image
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