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Development of an Al-based freehand 3D system for a 2D ultrasound probe
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To enhance the productivity of ultrasound examinations, we conducted a study
to generate three-dimensional representations from images acquired by freehand movements of 2D
ultrasound probes. We equipped the 2D probes with optical sensors to physically capture
three-dimensional information and proceeded with three-dimensional reconstruction. Regardless of
hardware improvements, minor relative shifts may occur, so we explored methods to make fine
adjustments using artificial intelligence (Al). During this process, we discovered that it is
possible to create pseudo-three-dimensional images using Al alone. We found that by utilizing a
dimensionality reduction technique called UMAP (Uniform Manifold Approximation and Projection), we
could learn the connections between images as topological spaces. This allows for the detection of
identical cross-sections, leading to a significant reduction in examination time.
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