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Ultrasonic Source Localization and Visualization Technique for
Fault Detection of a Power Distribution Equipment
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Abstract: This paper describes the implemenation of localization and visualization scheme to find out an ultrasonic source
caused by defects of a power distribution line equipment. To increase the fault detection performance, 2x4 sensor array is
configured with MEMS ultrasonic sensors, and from the sensor signals aquired, the azimuth and elevation angles of the
ultrasonic source is estimated based on the delay-sum beam forming method. Also, to visualize the estimated location, it is
marked on the background image. Experimental results show applicability of the present technique.
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Fig. 1. Definition of each sensor and angle of incidence.
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Fig. 2. Delay-sum beamforming scheme.
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Fig. 3. Sum of the signal according to the phase difference.
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Fig. 4. The image coordinates for visualization.
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Fig. 5. Matching process of the principal point.
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Fig. 8. Collected ultrasonic signals.
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Fig. 9. The phase delay of each ultrasonic signal.
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Table 1. Position estimation result.
X F3E (0) Y & (0)
= 91 105° 65°
X FA4 #1 105.63° 69.16°
+d A 90° 90°
X F4 #02 89.02° 93.89°
& 9 75° 120°
AX =4 8 76.23° 122.33°
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Fig. 11. Unmatched image in coordinates.
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Fig. 12. Matched image in coordinates.
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