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Abstract
This study presents amodel that enables to predict road surface temperature using neural network theory. Historical road

surface temperature data were collected from Road Weather Information System. They used for the calibration of the
model. The neura network was designed to predict surface temperature after 1-hour, 2-hour, and 3-hour from now. The
developed model was performed on Cheongwon-Sangju highway to test. As a result, the standard deviation of the
difference of the predicted and observed was 1.27°C, 0.55°C and 1.43°C, respectively. Also, comparing the predicted
surface temperature and the actual data, R2 was found to be 0.985, 0.923, and 0.903, respectively. It can be concluded that

the explanatory power of the model seemsto be high.
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Figure 1. Study process
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Pavement Sensors Road Weather Information System

Figure 2. Study-area selection(Cheongwon-Sangju highway)
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Table 1. Construction of neural network

Neuron Formula Neuron Formula
Input  Time of Day sin (271 Input  Derivative of air temperature  (T;— T2 — (T2-TJ)
Neuron 24h Neuron variation
Variation of surface temperature T!— T2 Variation of air temperature 24 T2— T2
1 hour earlier hour earlier
Variation of surface temperature T2— T3 Variation of air temperature 48 T— T.°
2 hour earlier hour earlier
Derivative of surface (Ti=TH—(T2-TJ Variation of relative humidity 1 RH!—RH?
temperature variation hour earlier
Variation of surface temperature T2~ T2 Variation of relative humidity 2 RH2— RH?
24 hour earlier hour earlier
Variation of surface temperature T/8— T/ Output Forecast error 1 hour earlier ~ T/— T/
48 hour earlier Neuron
Variation of air temperature 1 T}—T? Forecast error 2 hour earlier ~ T?—T?
hour earlier
Variation of air temperature 2 T2— T} Forecast error 3 hour earlier ~ T7— T2
hour earlier
Results After 1 hour After 2 hour After 3 hour
i
e M U T
T gy <V
forecast | H \ 1
"= =t ==

Figure 4. Comparison of model and observed values using a neural network
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