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Design, Construction, and Mathematical Modeling of a
Tactile Sensor for Applications in Robotic Surgery

S. Najarian; J. Dargahi

ABSTRACT

In this article, a novel method is presented to experimentally determine the stiffness of sensed objects
using surgical tools of minimally invasive surgery. To evaluate this mechanical property, which has
numerous applications in the field of biomedical engineering, a custom-made tactile sensor was designed
and tested. This sensor consists of two separate parts, i.e., a rigid cylindrical section and an annular hollow
section made of foam. As a representative application of the constructed sensor, we integrated it with an
endoscopic grasper and tested the resulting tool. To analyze the performance of the designed grasper, a
theoretical model is presented and the experimental data are compared with the proposed model. Keeping
the applied forces in the range of one-tenths to one Newton, the resulting error was about twenty percent
in estimating the modulus of elasticity of the tested objects. In this research work, for the first time, an
endoscopic grasper is constructed, which has the capability of estimating the modulus of elasticity.

KEYWORDS
Minimally invasive surgery, tactile sensor, endoscopy, mathematical modeling, robotic surgery.
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