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Development of Freehand 3D Ultrasound Imaging System Based on
Optical Tracking Mechanism
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Abstract The freehand 3D ultrasound is a new imaging tool based on the ultrasonic imaging mechanism and spatial
positioning apparatus. It can be used to image all kinds of samples and in-vivo human subjects freely by integrating the spatial
positioning senor on the conventional 2D probe of the 2D ultrasound system. In this paper, a freechand 3D ultrasound with
the application of minimally invasive surgery was developed. The popular distance-weighted interpolation method was well
studied and applied in our imaging system. Experimental results on both phantom and chicken kidney demonstrate that the

developed freehand 3D ultrasound system can produce satisfied images to prove the feasibility of the system.
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System setup for our freehand 3D ultrasound imaging
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Fig. 2. Workflow for the volume reconstruction
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DW interpolation method
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Fig. 5. Workflow for the 3D ultrasound reconstruction
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Fig. 6. Snapshot for the phantom scanning
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Fig. 8. Comparison for various reconstruction algorithms
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Fig. 9. 3D ultrasound imaging for chicken kidney using the proposed system
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Table 1. Comparison of the reconstruction time
HHIERERPS HLEE I 7] (ms)
DW 494368
SDW 532447
HSDW(a =2.0) 498954
HSDW(a =0.1) 489330
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