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Application of MEMS Gyroscope in Freehand Three-dimensional Ultrasound Scanning

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai

Abstract: Objective When doing freehand 3D scan by 2D ultrasound probe, recording the relative position of the scanning
planesis required. The conventional trajectory sensor device based on optics or € ectromagnetism is expensive and hard to op-
erate. MEMSS has been widely used in mobile devices these days. It can detect the motion process of the object without external
sensor stations. This study is to embed the MEMS gyroscope into common 2D ultrasound probe. Thus the combined one is not

only apart of the 3D location system, but aso can be used independently in spherical organs scanning. Methods This study put
forward the theory and built the mathematic model. And the experiments were done in the research. A gyroscope was embed-

e

ded into a common 2D ultrasound probe to scan a phantom in spherical shell, and we performed the 3D ultrasonic reconstruc-
]

tion of the phantom. Results The 3D ultrasonic reconstruction of the phantom shows that the error of the reconstruction of the

[

phantom is under 3.5%, and it can track the trajectory of the 2D ultrasound probe. And the repeatability of the experimentsis
good. Conclusion Embedding the MEMS into the 2D ultrasound probe to do freehand 3D ultrasonic scanning has the advan-

tage of the structure, the control and the price. The result showsthat it is feasible to use the gyroscope in freehand 3D scanning.
Key words: Freehand 3D; trajectory sensor; gyroscope; 3D ultrasonic reconstruction
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