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Comparative Analysis on Performance Indices of Obstacle
Detection for an Overdapped Ultrasonic Sensor Ring
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Abstract: This paper presents a comparative analysis on three different types of performance indices of obstacle detection for an
overlapped ultrasonic sensor ring. Due to beam overlap, the entire sensing zone of each ultrasonic sensor can be divided into
three smaller sensing subzones, which leads to significant reduction of positional uncertainty in obstacle detection. First, the
positional uncertainty in obstacle detection is expressed in terms of the area of a sensing subzone, and type 1 performance
index is then defined as the area ratio of side and center sensing subzones. Second, based on the area of a sensing subzone,
type 2 performance index is defined taking into account the size of the entire range of obstacle detection as well as the degree
of the positional uncertainty in obstacle detection. Third, the positional uncertainty in obstacle detection is now expressed in
terms of the length of the uncertainty arc spanning a sensing subzone, and type 3 performance index is then defined as the
average value of the uncertainty arc lengths over the entire range of obstacle detection. Fourth, using a commercial low
directivity ultrasonic sensor, the changes of three different performance indices depending on the parameter of an overlapped

ultrasonic sensor ring are examined and compared.
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Fig. 1. Positional uncertainty reduction due to beam overlap.
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Fig. 2. Three adjacent ultrasonic sensors with their beams

overlapped.
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Fig. 3. Positional uncertainty Assessment of an overlapped

ultrasonic sensor ring.
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