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ABSTRACT

PURPOSES : This study suggests a specific methodology for the prediction of road surface temperature using vehicular ambient temperature
sensors. In addition, four kind of models is developed based on machine learning algorithms.

METHODS : Thermal Mapping System is employed to collect road surface and vehicular ambient temperature data on the defined survey
route in 2015 and 2016 year, respectively. For modelling, all types of collected temperature data should be classified into response and predictor
before applying a machine learning tool such as MATLAB. In this study, collected road surface temperature are considered as response while
vehicular ambient temperatures defied as predictor. Through data learning using machine learning tool, models were developed and finally
compared predicted and actual temperature based on average absolute error.

RESULTS : According to comparison results, model enables to estimate actual road surface temperature variation pattern along the roads very
well. Model I1I is slightly better than the rest of models in terms of estimation performance.

CONCLUSIONS : When correlation between response and predictor is high, when plenty of historical data exists, and when a lot of

predictors are available, estimation performance of would be much better.
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Fig. 1 Slipperiness Detection System in Finland
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Table 1. Data Overview

Date Origin Destination gigﬁgg;
15.10.16 SungDong IC Isanpo IC B
15.10.23 Isanpo IC SungDong IC B
15.10.23 SungDong IC Isanpo IC B
15.10.26 Isanpo IC SungDong IC C
15.10.28 SungDong IC Isanpo IC A
16.10.12 Isanpo IC SungDong IC B
16.10.25 Isanpo IC SungDong IC B
16.10.26. Isanpo IC SungDong IC B
16.10.26. Isanpo IC SungDong IC C
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Fig. 2 (a) Ambient Temp. of Rear, (b) Ambient Temp.
of front and Road Surface Temp. for
Development of Model 1
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of Model I
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Table 2. Define Variables for Each Model

Variables | Model | | Model Il | Model Il | Model IV
Response Surface Surface Surface Surface
P Temp. Temp. Temp. Temp.
Front Front Front Front
Temp. Temp. Temp. Temp.
. Rear Rear Rear Rear
Predictor | temp. Temp. Temp. Temp.
- Humidity - -
- Temp. - -
Data 2015 2015 2016 2015+2016
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