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A Study on the Prediction of Buried Rebar Thickness Using CNN Based on GPR
Heatmap Image Data

Sehwan Park’, Juwon Kim?, Wonkyu Kim®, Hansun Kim®, Seunghee Park™

Abstract: In this paper, a study was conducted on the method of using GPR data to predict rebar thickness inside a facility. As shown in the cases
of poor construction, such as the use of rebars below the domestic standard and the construction of reinforcement, information on rebar thickness can
be found to be essential for precision safety diagnosis of structures. For this purpose, the B-scan data of GPR was obtained by gradually increasing the
diameter of rebars by making specimen. Because the B-scan data of GPR is less visible, the data was converted into the heatmap image data through
migration to increase the intuition of the data. In order to compare the results of application of commonly used B-scan data and heatmap data to CNN,
this study extracted areas for rebars from B-scan and heatmap data respectively to build training and validation data, and applied CNN to the deployed
data. As a result, better results were obtained for the heatmap data when compared with the B-scan data. This confirms that if GPR heatmap data
are used, rebar thickness can be predicted with higher accuracy than when B-scan data is used, and the possibility of predicting rebar thickness inside
a facility is verified.
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Table 1 Values of electromagnetic properites for various materials
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(a) B-scan image

(b) heatmap image

Fig. 1 B-scan and heatmap image data
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Photo 1 Specimen for data acquisition
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Photo 2 GPR live equipment and data acquisition method

Table 2 Spec of GPR live equipment

spec Frequency Sampling Antenna
P range(GHz) speed(GHz) gap(cm)
GPR live 0.2~4.0 20.48 72

a0 323

Fig. 2 CNN model schematic
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Fig. 3 Loss rate and accuracy of B-scan image data
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