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2D Backtracking Method of Ultrasonic Signal

Kyu-Joung Lee'", Choong Ho Lee'
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Abstract In this paper, 2-dimensional backtracking method for ultrasonic signals. Ultrasonic sensors are a common technology used in
industrial fields as many studies have been conducted on distance measurement and indoor location tracking using transmission and
reception devices in pairs. A method for tracking a signal of an arbitrary ultrasonic transmission device on a 2D plane using only a
receiver of an ultrasonic signal is proposed. In order to track the ultrasonic signal, the receiver receives the signal by making at least
three. The three receivers may calculate a direction and a distance using a time difference in which the ultrasound reception sound is
reached. The existing method of tracking signal sources using ultrasonic waves has a problem of time synchronization of devices
because the transceivers must be paired or installed independently for each sensor. In order to solve this problem, the distance of the
ultrasonic receiver is minimized, and it is configured as one device. The sensor installed as one device may be processed by one
operator, thereby solving the time synchronization problem. To increase time difference accuracy, high-speed 32-bit timers with high
time resolution can be used to quickly calculate and track distances and directions.
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Fig. 1. Frequency

Fig. 2. Sensor - WaterProof

Fig. 3. Sensor schematic
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Fig. 6. Sensor TDOA
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Fig. 7. Sensor assembly
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Table 1. Time difference (unit : microsecond)

-102.81 624,08 -16 705
S1 S2 S3 -88.66 781.04 80 605
: 2315 0 21079 -34.45 795.02 -28 539
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2 206.57 0 22853 %85 o718
4064 618.18 50 7071
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-100.16 726.34 78 577
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Table 2. Measurement coordinates (unit : cm)

Actual Measurement
coordinates coordinates
X y X y
15.95 702.95 4 606
-17.13 718.14 -28 614
-127 699.17 80 702
-42.85 702.09 52 552
56.2 796.99 -93 542
342 634.49 -74 695
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