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Development of Crack Examination Algorithm Using the Linearly Integrated Hall
Sensor Array
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Previous researches show that linearly integrated Hall sensor arrays (LIHaS) can detect cracks in
the steel structure fast and effectively. This paper proposes an algorithm that estimates the size
and shape of cracks for the developed LIHaS. In most nondestructive testing (NDT), just crack
existence and location are obtained by processing 1-dimensional data from the sensor that scans
the object with relative speed in single direction. The proposed method is composed with two
steps. The first step is constructing 2-dimensionally mapped data space by combining the
converted position data from the time-based scan data with the position information of sensor
arrays those are placed in the vertical direction to the scan direction. The second step is applying
designed Laplacian filter and smoothing filter to estimate the size and shape of cracks. The
experimental results of express train wheels show that the proposed algorithm is not only more
reliable and accurate to detecting cracks but also effective to estimate the size and shape of
cracks.
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Fig. | Linearly integrated hall sensor array
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Fig. 2 Small size yoke type electromagnetic coil operated
by alternative current
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Fig. 3 Experimental setup
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Fig. 4 Magnetic field distribution around a crack (quoted
from “Encyclopedia of Sensors” )
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Fig. 5 Scaled data represented as image
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(b) Comparative crack section
Fig. 6 Data of a hall sensor that passes a crack
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(d) Laplacian filtered data
Fig. 7 3D figuration results of each method
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(b) 3D figuration of a round shape crack
Fig. 8 Result image of a round shape crack
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(b} 3D figuration of a vertical shape crack
Fig. 9 A vertical shape crack and its filtered image that
shows its longitudinal length

25, .
)

Normalized output of
the hall sensor

Y < \40 AS
7 35
'15 20 25 30
Count of scan
(b) 3D figuration of an oblique crack

Fig. 10 An oblique crack and its filtered image
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