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A Study on the Evaluation of Concrete Unit-Water Content of FDR Sensor Using Deep
Learning and Machine Learning
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Abstract : The unit-water content has a very significant effect on the durability of the construction structure and the quality of concrete. Although
there are various methods for measuring the unit-water content, there are problems of time required for measurement, precision, and reproducibility.
Recently, there is an FDR sensor capable of measuring moisture content in real time through an apparent dielectric constant change of
electromagnetic waves. In addition, various artificial intelligence techniques that can non-linearly supplement the accuracy of FDR sensors are being
studied. In this study, the accuracy of unit-water content measurement was compared and evaluated using machine learning and deep learning
techniques after normalizing the data secured in concrete using frequency domain reflectometry (FDR) sensors used to measure soil moisture at home
and abroad. The result of comparing the accuracy of machine learning and deep learning is judged to be excellent in the accuracy of deep learning,
which can well express the nonlinear relationship between FDR sensor data and concrete unit-water content.
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w170 | 50.0 170 1036 | 756 | 0.0040
w180 | 529 180 1,021 745 | 0.0020
w190 | 559 190 1006 | 734 | 0.0015
w200 | 588 200 991 723 | 0.0020
w210 | 618 210 976 712 | 0.0030
o [nwte0 | 340 160 804 877 | 0.0140 | 085
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h—w—165 | 35.1 165 797 870 | 00100 | 0.80
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Accuracy per error (%)
Type Unit—-Water content(kg) Machine learning Deep learning
t 5 kg + 10 kg * 15 kg * 5 kg + 10 kg + 15 kg
160 39.5 78.57 96.22 66.81 88.23 100
170 48,51 97.01 100 76.12 100 100
Nomal—Concrete 180 44,96 82.95 98.45 34.88 77.52 93.02
190 48.65 75.0 97.97 47.3 82.43 99,32
200 56.69 96.82 99.36 68.70 96.81 98.73
210 53.69 82.55 97.99 57.72 81.88 97.99
160 25.45 94.55 100 54 55 93.33 100
. 165 91,46 100 100 90.24 100 100
High Strength—Concrete 170 96.43 100 100 9524 100 100
175 85.06 100 100 98.05 99.35 99,35
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