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Measurement of force and motion of a surgical tool
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Instrumented Human

Fig.1Transgastric NOTES using general endoscope

Strain gauge #3
Isometric view Bottom view
Fig.2 Force sensor configuration. S1, S2, and S3 indicates area
which is attached on strain gauge #1, #2, and #3.

Fig.3 An instrumented device with the endoscope.
(a) The designed force sensor (b) The attached Aurora
electromagnetic tracking system sensors
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Fig.4 Force sensor calibration in S1
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Fig.5 Endoscope angles model
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Fig.6 Distance of the end tip reference on the mouth
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Fig.7 Force exerted on the front surface of the endoscope
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Fig.8 Twisted angle (6,) and deflected angle (6,) in response to
the distance change during inserting
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