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ABSTRACT

CERAMIC DISC PIEZOELECTRIC CHARACTERISTICS AND OPTIMIZATION IN
FETAL DOPPLER PROBE FOR BETTER ACOUSTICS AND POTENTIAL BONE
IMAGING

By

Daniel Setiawan
Aulia Arif Iskandar, S.T., M.T, Advisor
Gerald J. Goenawan, S.T., B.Eng., M.Sc, Co-Advisor

SWISS GERMAN UNIVERSITY

This study aims to develop a portable, safe and easy to use bone sonography device
through ultrasound. By using fetal Doppler probes as reference, a prototype was
developed. The research explores the improvement of conventional ultrasound that
are commonly used for soft tissue imaging to be able to target and image bone
structures. The development of ultrasound probes capable of bone sonography has
significant potential due to the radioactive nature of current bone sonography
technologies. Key considerations in the development of the prototype include bone
identification and imaging, portability and safety. The prototype was successfully
developed using piezoelectric materials as its main sensor and ready to use materials
as its supporting structure. The prototype uses Teensy 4.0 as the main controller unit
that is connected directly to a computer for live image display. Initial testing shows
that the prototype is able to detect and image bones for identification. Additional tests
were also performed to verify the accuracy, resolution and reliability of the prototype,
which resulted in positive results highlighting the potential of ultrasound for bone
sonography.

Keywords: Bone Sonography, Medical Ultrasound, Probe Development, Fetal
Doppler.
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