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An Amplitude Modulated Spread Spectrum Ultrasonic Location System
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Abstract : This paper proposes an ultrasonic location system based on the spread spectrum principle. Though there are several
conventional ultrasonic systems, the proposed system is the first one that combines spread spectrum and amplitude modulation
principles. The proposed ultrasonic location system is advantageous in that it can improve positioning accuracy and detection
sensitivity by the spread spectrum principle, it simplifies transmitter and receiver circuits, and it is easy to upgrade its
performance by modifying only the software functionalities. By several real data experiments, the advantage and performance

of the proposed location system is demonstrated.
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Fig. 1. Configuration of transmission part.

a2 2. A A} A 2E A o7,
Fig. 2. The ultrasonic transmitter and signal controller.
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Fig. 3. Configuration of receiver.
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Fig. 5. Transmission of ultrasonic signal.
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Fig. 8. Generation of PRN code.
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Fig. 9. The display of received ultrasonic signal.
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Table2. The position errors of origin point.

Mean (cm) Variance (cm)
X 0.2453 0.0420
Y 1.8694 0.2203
Z 6.7243 0.7250
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Table 3. The distance error in circle moving,.

Mean (cm)

Distance Error 2.7841
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