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(Pattern Recognition Improvement of an Ultrasonic Sensor
System Using Neuro-Fuzzy Signal Processing)
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Abstract

Ultrasonic sensors are widely used in various applications due to advantages of low cost, simplicity
in construction, mechanical robustness, and little environmental restriction in usage. But for the
application of object recognition, ultrasonic sensors exhibit several shortcomings of poor directionality
which results in low spatial resolution of objects, and specularity which gives frequent erroneous
range readings. The time-of-flight(TOF) method generally used for distance measurement can not
distinguish small object patterns of plane, corner or edge. To resolve the problem, an increased number
of the sensors in the forms of a linear array or 2-dimensional array of the sensors has been used.
Also better resolution has been obtained by shifting the array in several steps using mechanical
actuators. Also simple patterns are classified based on analyzing signal reflections. In this paper we
propose a method of a sensor array system with improved capability in pattern distinction using
electronic circuits accompanying the sensor array, and intelligent algorithm based on neuro-fuzzy
processing of data fusion. The circuit changes transmitter output voltages of array elements in several
steps. A set of different return signals from neighborhood sensors is manipulated to provide enhanced
pattern recognition in the aspects of inclination angle, size and shift as well as distance of objects.
The results show improved resolution of the measurements for smaller targets.
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Fig. 1. Beam pattern of the polaroid transducer.
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