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Highway System in Korea

National Highway

(13,000km, 60-80km/h)

Freeway

(5,000km, 100-110km/h)

South Korea

(100,000km2)
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RWIS ESS Installment on Freeway (2022~2025)



SIRWEC2024

5/615/19

Type of RWIS ESS

Type Sensor Area Height

Regional (100km)
Wind, Temperature, Precipitation, Humidity, Pressure, Visibility,

Pavement sensor, Snow Accumulation, Ceilometer, Sunshine recorder
70m2 12m

Local (20km)
Wind, Temperature, Precipitation, Humidity, Pressure, Visibility,

Pavement
35m2 7m

Ice/Fog

Ice

(Ice-prone segment)
Pavement (Pavement status, Friction, Pavement temperature etc.) 10m2 7m

Fog

(Fog-prone segment)
Visibility (Visible range) 10m2 5m

RWIS ESS Design Criteria

Regional
(100km)

Local                                           
(20km간격)

Ice/Fog
(Ice/Fog-prone segment)
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Road Weather Information Provision

Element Sensor

Warning Level

0 1 2 3

Ice
Radar

Precipitation 

& above 4℃

Precipitation 

& 0 -4℃

Precipitation & 

below 0℃

Pavement Dry Moist/Wet Snow/Ice

Fog Visibility 1,000 –500m 500 –200m 200 -0m

Information Provision Scheme
Web

App
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Issues in RWIS of Korea

Spatial Estimation

Temporal Prediction

Benefit of RWIS Deployment
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National Highway

National Highway

(13,000km, 60-80km/h)

South Korea

(100,000km2)

No RWIS is deployed

Black Ice must be 

estimated using 

atmospheric data
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Cases for Black Ice Formation

Melted Snow Freezing Rain Frost
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Frost-Induced Black Ice Formation Condition
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Frost Induced-Black Ice Estimation using Atmospheric Data
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Deep Neural Network

model = Sequential()

model.add(Dense(30,input_shape=(5,),activation='relu'))

model.add(Dense(20,activation='relu'))

model.add(Dense(1,activation='sigmoid'))  

model.compile(loss='binary_crossentropy', 

              optimizer='Adam', 

              metrics=['accuracy'])
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Random Forest

param_grid = {'n_estimators': [1,5,10], 'max_depth': 

[10,15,20], 'max_leaf_nodes': [10,30,50], 

'criterion': ['gini', 'entropy'], 'max_features': ['auto', 

'sqrt', 'log2']}

{'criterion': 'entropy', 'max_depth': 10, 'max_features': 'auto', 

'max_leaf_nodes': 30, 'n_estimators': 5} 
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Support Vector Machine

svc = SVC(random_state=2021)

param_grid = [{'kernel': ['linear'], 'C': [0.1, 1, 10, 100, 1000, 

10000, 100000]},

{'kernel': ['poly'], 'degree': [2, 3, 4], 'C': [0.1, 1, 

10, 100, 1000, 10000, 100000]},

{'kernel': ['rbf'], 'gamma': ['auto', 'scale'], 'C': 

[0.1, 1, 10, 100, 1000, 10000, 100000]},

{'kernel': ['sigmoid'], 'gamma': ['auto', 'scale'], 

'C': [0.1, 1, 10, 100, 1000, 10000, 100000]}]

scores = ['precision', 'recall']

CV_svc = GridSearchCV(estimator=svc, 

param_grid=param_grid, cv=10, verbose=0, 

n_jobs=-1)

CV_svc.fit(X_train, y_train)

Bset parameters set found on training data set: 

{'C': 100, 'gamma': 'auto', 'kernel': 'rbf'} 
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XAI (Target Plot): Relative Humidity
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XAI (Target Plot): Air Temperature
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Application

Highway Patrol (23:00 - 7:00)

Pavement Temperature Measurement

Chemical Application When Necessary



Jinhwan Jang

jhjang@kict.re.kr

Thank you for attention

SIRWEC2024
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