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Automatic ultrasound imaging system by integration of mechatronics and medical
navigation system
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In this study, automatic ultrasound imaging system by integration with
mechatronics and medical navigation system to provide 3D ultrasound modality and assist image guided
procedures. In the mechatronics part,l developed a probe scanning mechanism using pneumatic actuators,
which are quite lightweight. As for navigation, | developed an algorithm to reconstruct 3D volume by
scanning of conventional 2D ultrasound probes. From the results, 1 confirmed that the developed system
realizes automatic 3D volume reconstruction and automatic ultrasound image guidance by following a
therapeutic tool such as a needle.
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Fig. 1 Wire driven mechanism of the probe

scanning robot.
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Fig. 2 Coordinate transformation between the
frame mechanism, probe holding mechanism,

and the B-scan plane (image plane).
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Fig. 3 Method of ultrasound calibration.
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Fig. 4 Automatic metal ball position detection by

‘comet tail” artifact.
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Fig. 5 Echogram plane position control for

ultrasound needle navigation.
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(a) Frame mechanism
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(b) Probe holding mechanism
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Fig. 6 The developed probe scanning robot.
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Fig. 7 Result of mechanical test of the robot.
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Fig. 10 Result of ultrasound needle guidance.
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(a) Translation data and error
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(b) Rotation data and error
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Fig 11 Error of ultrasound needle guidance.
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Fig. 12 Reconstructed volume and three

orthogonal slices.

(i) Reference image (raw echogram)

(ii) resliced of reconstructed volume

Fig. 13 Validation of reconstructed volume by

image correlation
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