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An Intestinal Geometric Parameters Sensing Method for a Capsule Robot
ZHOU Jinshan', GAO Jinyang' *
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Abstract: Capsule robots are considered the most promising medical instrument for realizing minimally invasive diagnosis of the

2. Shanxi Key Laboratory of Advanced Manufacturing Technology, Taiyuan

intestinal diseases. Sensing the intestinal geometric parameters of radius and thickness is of great significance for robot’s active loco-
motion in the unknown intestinal environment. But so far, capsule robots do not have this sensing function. For this reason, based on
the expanding mechanism and thin-film pressure sensors, an intestinal geometric parameter sensing method is proposed. By installing
thin-film pressure sensors on the tips of the expanding mechanism, the contraction pressure of intestines in different expanded radius
can be measured. And the pressure and sensing model are taken as the core of constitutive equation, the initial radius and thickness of
intestines can be sensed. An experimental platform is set up to verify the proposed method in five ex-vivo pig intestines with different
geometric parameters, and the results show that the intestinal geometric parameters can be sensed out within 15 s, and the sensing er-
rors of intestinal radius and thickness are in the ranges of (0. 084 mm, 0.239 mm) and (0.186 mm, 0.339 mm), respectively.

Keywords: intestinal geometric parameters; sensing method; capsule robot; expanding mechanism; thin-film pressure sensor
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