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Development of automatic blood sampling method using non-contact estimation of
blood vessel depth and force measurement
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In this study, we have proposed a method to accurately measure the depth of
blood vessels with an error of about 70% of the true value. In addition, we have established a
method to reliably and automatically puncture a skin blood vessel model by utilizing changes in the
force acting on the blood collection needle during a simulated blood vessel puncture. Two infrared
stereo cameras were used for 3D measurement of the blood vessel position, and an equation through
the central axis of the blood vessel was derived by taking into account the refraction and
scattering of infrared rays in the living tissue. In addition, force and reverse blood sensors were
used to determine the status of a reliable puncture into a simulated blood vessel. We conducted
automated puncture experiments on a commercially available venipuncture training model and achieved
a 100% puncture success rate.
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