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Implementing the Architecture of an Ultrasonic Sensor into
a Programmable System and Modeling it for Robotic Applications

Dr. Eng. Ammar Zakzouk
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Abstract

This paper presents the design, modeling, simulation, and
implementation of an Ultrasound Sensor (US) into a
Programmable System On Chip (PSOC). This application is
oriented to robotic system. The choice of US is justified thanks to
its characteristics in comparison with other sensors, and its
congruity with environment where a mobile robot moves. Carried
US on the robot aid it to explore its environment, and acquire
attributes necessary for vision, then transmit them to a
measurement, processing, and control system embedded into
computer. After an analytical study of US characteristics, the
simulation and programming of US uncertainty model, to treat

errors resulted in measurements, will be approached in this
article also.

The important obtained results approve the originality of this
paper, which show that the designed architecture of US is
implementable into mobile systems. This architecture verifies high
speed in performance, good reliability, small size, and less power
consumption, in addition to its quality to be programmable,
configurable, modular, and evolutionary, in order to allow the
addition of other units without radical modification. On the other
hand, the results show also that the sensor model capable to
process and correct measurement errors, and the carried out
successful tests of simulation correcting robot's trajectory confirm
the results validation.

Key-words: Programmable Microcontrollers on Chip — Modeling
and Simulation — Robotic Systems — Ultrasound Sensors.
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