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Infiltration and Water Redistribution in Sandy Soil:
Analysis Using Deep Learning-Based Soil Moisture Prediction
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Abstract: Laboratory column tests were conducted to analyze infiltration and water redistribution processes on the
basis of rainfall. To efficiently measure moisture content within soil layers, this research developed a predictive model
grounded in a convolutional neural network (CNN), a deep learning technique. The digital images obtained during
the column tests were incorporated into the established CNN. The moisture content of each soil layer over time was
effectively measured. The measured values were also in relatively good agreement with the moisture content deter-
mined using the moisture sensors installed for each soil layer. The use of CNN enabled a comprehensive under-
standing of continuous moisture distribution within the soil layers, as well as the infiltration process according to soil
texture and initial moisture content conditions.
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Figure 1. Schematic diagram of the experimental procedure.
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Figure 2. Grain-size distribution curves for CS and JS.
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Figure 3. Schematic and photograph of the column
test device.

Table 2. Camera setting conditions for column testing.

Model Canon EOS 600d
ISO 100
Focus MF
Aperture F5.6
Shutter speed 1/25
White balance Auto
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Figure 4. Structure of the Convolutional
Neural Network.
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Table 3. Hyper-Parameter for learning.

Parameter CS IS
Data 15,900 15,900
Hidden layer 6 6
Epoch 11 11
Batch size 50 50
MAE < 2% (VWC) < 1.5% (VWC)
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Figure 8. Change in water content over time for dry soil.
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Figure 9. Change in water content over time for unsaturated soil.
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Figure 10. Change in water content by water-redistribution.
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Figure 13. Comparison of cumulative infiltration depth over time.
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