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Orientation Measurement by Using Inertial Measurement Sensor
for Freehand 3D Ultrasound

Shinya ONOGI  (Department of Electrical Engineering, Faculty of Engineering)

Abstract

The freehand 3D ultrasound is useful technique to acquire 3D ultrasound volume using a conventional 2D

ultrasound transducer. The technique constructs 3D volume using 2D image and positional information.

Meanwhile, it has two technical issues to widely apply in clinical setting. Firstly, position sensor is expensive and

needs to prepare for use. Another is high computational cost in volume construction. To address the issue,

orientation measurement by a low-cost inertial measurement sensor and highspeed volume construction using

parallel computing technology by a graphics processing unit were proposed. In this study, the potential of this

approach is investigated and 3D volume reconstruction was demonstrated.
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Fig. 1 Freehand 3D ultrasound.
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Fig. 2 Voxel based 3D construction
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Fig. 3 Block diagram of highspeed 3D construction
by using GPU
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Fig. 4 Experiment of 3D ultrasound construction
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Fig. 5 Results of orientation measurements
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Fig. 6 Orientation measurement accuracy Fig. 6 Highspeed 3D construction.
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