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ABSTRACT

Tactile sensors are devices which acquire data from the physical world through sense of touch.
These acquired data may be related to either, surface roughness, texture, force, or any other
tactile parameter. Even though, tactile sensor systems are identified as a feasible method to
acquire force feedback in robotics and automation systems, due to the requirement of physical
interaction between the sensor and application, development of tactile sensors does not come
to the spotlight during the past decades. Rather, researchers were more focused on developing
non-contact sensors for various sensing modalities when comparing with the tactile sensors.
Currently, importance of tactile sensors has come to the spotlight, as development of robotics,
automation and biomedical applications are limited due to lack of tactile feedback. Also, many
application areas are identified, where tactile sensors can be incorporated such as robotics,
industrial automation, biomedical imaging, biomedical robotics, etc.

Tactile imaging is one of the medical imaging technique, which mimic manual palpitation to
diagnose diseases such as breast cancer, prostate cancer, etc. Tactile sensor is the foremost
element in a tactile imager. Comparing with the other medical imaging techniques, it was
found that tactile imaging is the most cost effective method to screen breast cancers. Also it
has other advantages such as minimum exposure to radiation, simple and easy operation, etc.
Hence, main aim of this research is to develop miniaturized tactile sensors for tactile imaging
applications.

Working with that aim, miniaturized tactile sensors were developed during this research. In
these developed sensors, Quantum Tunnelling Composite (QTC™), which is a conductive
polymer composite, has been used as the sensing element. A novel structure was proposed to
be incorporated with the sensing elements and analysis of the structure discussed. Proposed

sensor was developed and calibrated. In the next stage of this researc h, a novel enclosed tactile
Sensor v P§ \izipg the RNSing , g principle as the
develop sehsot. “Main motive of ‘déveloping this e is to include the
propose itd ¢ottiEmd Ohertf senbdtdsetdatmon s nental results. An
enclosed nOYREEETUCTUke Was 1rBpGserksq that ! 1g will be omitted
from the envito T S ) that it could be

integrate with laclile imaging apphications. Sensitivity of this develgped tactile sensor,
calculated to be 0.02 /N and sensor displayed repeatability of +3 N.

An experiment was carried out to evaluate the usability of developed sensors in tactile imaging
applications. Using the developed sensor pressure variation of a human left hand was mapped
and visual images were constructed. Applicability of sensor arrays instead of a single sensor
in tactile imaging applications and miniaturization techniques to be used to construct tactile
sensor arrays with high Taxel density is discussed.

A MEMS based tactile sensor design was proposed to be developed to construct tactile sensor
arrays with good performance for tactile imaging applications. Proposed sensor design
analysed and simulated to validate the proposed working and sensing principles. Fabrication
steps for the designed MEMS sensor was proposed.
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