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Design of 3D motion synthesis arc scanning UBM system
MA Sha, ZHANG Haoqgiang, YANG Yirou, ZHENG Zheng
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(School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] Aiming at the spherical structure of the eyeball, this paper proposes a motion synthesis scheme of arc—shaped scanning
Ultrasound Biomicroscopy ( UBM), which decomposes the arc —shaped scanning into three dimensions of linear or rotational
motion, and realizes the arc—shaped scanning by combining these simple motions. In order to verify the scheme, an ultrasonic
imaging system is designed, which consists of three parts: the scanning device of three—dimensional motion synthesis which drives
the ultrasonic probe to move with arbitrary curvature, the ultrasonic scanning and signal processing circuit composed of circuits such
as AD acquisition, the band pass filtering and amplitude detection with field programmable gate array (FPGA) as the main signal
processing chip, and man-machine interface which controls the operation of the whole machine and realizes arc scanning image
correction and digital scan converter ( DSC) of the APP. Preliminary experiments show that this scheme can accurately realize
arbitrary curvature scanning for anterior segment examination, and is simple to control. It is a potential low—cost solution for arc
ultrasound scanning of eyeballs.
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Fig. 1 Arc scanning diagram of 3D motion mechanism
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Fig. 2 Schematic diagram of arc scanning parameters
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Fig. 3 Ultrasonic scanning and signal processing circuit
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Fig. 4 The interface of arc scanning UBM system
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Fig. 5 Schematic diagram of arc scanning mode
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Fig. 6 Transformation between cartesian and polar coordinates
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Fig. 7 Two dimensional linear interpolation
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Fig. 8 Schematic diagram of arc scanning and linear scanning of the model
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Fig. 9 The model arc scanning ultrasonic imaging
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Fig. 10 The model linear scanning ultrasonic imaging
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