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Method of Improving the Spatial Resolution of Dual Probe
Ultrasonic Inspection System Using Wavelet Transform
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Abstract

Ultrasonic nondestructive testing is an inspection method of an object using ultrasonic waves without causing
damage for measuring defects, structures, etc. Ultrasonic nondestructive testing includes systems using a single probe
and systems using dual probes. Systems using a single probe have the advantage of structural simplicity but have a
low signal-to-noise ratio (SNR). Contrarily, the dual-probe system has higher SNR; however, the spatial resolution of
dual-probe system is dependent on the incident angle. This paper proposes a method for improving the spatial
resolution in dual-probe systems. Initially, the subject is scanned at 0 degrees and 90 degrees. The results are then
combined with 2-D Discrete Wavelet Transform(2D-DWT) to improve the spatial resolution. The results showed that
the part which was not measured by the traditional test was well measured by the proposed method. Also, the

proposed method prevented spatial resolution from falling according to the increase of the incident angle.
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Fig. 1. Ultrasonic testing frame
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Table 1. Experimental parameters
Parameters Values 2mm
A 215 um
l 19 mm
d 6 mm j-%l 6. 100 %7&[ C-scan 7E:’J_I-I'
N 40 Fig. 6. Caption comes after the figure
ky 1.72
k., 8.65
7 177 um
T, 430 ym
45 deg
T, 229 um
T 229 um
Th,2 177 ym
I 0 (a) Result of Odeg (b) Result of 90deg (c) Result of
¢ um proposed method
n 4 Fig. 7. Experiment results of the 100won coin
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Odeg 90deg Proposed
scan scan method
Thickness of wire | 420um 360um 360um
Distance between
cach wire 80um 140um 140pm
Measurement
error 120um 60um 60um
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