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This paper introduces a new freehand and real-time 3D display system of endoscopic
ultrasound images for endoscopic augmented surgery. This system consists of an ultrasonic
endoscope and an electro-magnetic measurement sensor. The display system of endoscopic
ultrasound images is designed to work on ”3D Slicer”, the multi-platform and free open
source software (FOSS) for visualization and image computing in medical imaging. Accuracy
measurement experiments show that the developed system reconstructs the shape of a phantom
(plastic plate, 40mm x 5Smm x 29mm) with the accuracy of 2.5mm. In-vivo experiment of
3D model reconstruction and overlay experiment of 3D model in endoscopic images were

successfully carried out.
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Fig. 1 Endoscopic surgery
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Table 1 Position and orientation errors

RMS | 95% CI
Position error [mm] 0.6 1.1
Orientation error [deg] 0.4 0.6
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Fig. 11 3D model of phantom
Table 2 Measured errors (RMS and MAE)
RMS Error [mm] | MA Error [mm]
longitudinal 1.8 1.5
lateral 1.8 14
oblique 3.1 2.3
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Fig. 13 In-vivo experiment
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Fig. 16 3D model of liver (ultrasound)
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Overlay experiment

Fig. 19 3D model and overlaid image
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