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Abstract

In orthopedic surgery, drilling bones is a delicate procedure. The process of bone drilling
requires high accuracy and precision since excessive protrusion can cause damages to tissues or
nerves. At present, drilling procedure relies only on haptic senses and skills of surgeon. However, good
accuracy and performance of breakthrough detection can be achieved by applying an electronic
control scheme. This paper proposes a method of bone-breakthrough detection based on motor
current measurement. The signal obtained from current measurement is used to control the drill such
that it can stop the drill penetration when the protrusion occurs. Experimental tests of the drill
prototype show that the newly developed electronic control system can detect changes of motor
current; and thus, it can identify the breakthrough.
Keywords: Breakthrough detection; breakout detection; breakthrough sensing.
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