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Abstract

Nonrecurrent congestion of freeway was primarily caused by incident. The main cause of incident was known as a
traffic accident. Therefore, accurate prediction of traffic incident clearance time is very important in accident management.
Traffic accident data on freeway during year 2008 to year 2014 period were analyzed for this study. KNN(K-Nearest
Neighbor) algorithm was hired for developing incident clearance time prediction model with the historical traffic accident
data. Analysis result of accident data explains the level of accident significantly affect on the incident clearance time. For
this reason, incident clearance time was categorized by accident level. Data were sorted by classification of traffic volume,
number of lanes and time periods to consider traffic conditions and roadway geometry. Factors affecting incident clearance
time were analyzed from the extracted data for identifying similar types of accident. Lastly, weight of detail factors was
calculated in order to measure distance metric. Weight was calculated with applying standard method of normal
distribution, then incident clearance time was predicted. Prediction result of model showed a lower prediction error(MAPE)
than models of previous studies. The improve model developed in this study is expected to contribute to the efficient
highway operation management when incident occurs.
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Table 1. Incident clearance time by incident level

Index A B C D total
Clearance time(m) 128 67 43 36 39
Number of incidents 57 1,773 13,270 45,373 60,473

o
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| &A 6B &C D | clearance time(sec)

Figure 1. Incident clearance time distribution by accident level
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Table 2. Evaluation of predictive error with different method
(Qing. H(2011))

Index KNN CART URP Quantile reg.
MAPE1 58.5% 57.4% 54.1% 493%
MAPE2 43.1% 42.8% 40.2% 34.8%

note: 1) MAPE1 : Mean Absolute Percentage Error
2) MAPE2 : Median Absolute Percentage Error

Table 3. Evaluation of predictive error with different method
(Gaetano. V(2008))

Index MLR DT ANN RVM KNN
MAPE 34% 43% 44% 36% 36%
RMSE 20.04 23.07 19.80 1729 2029
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— Method : KNN(K nearest neighbor) model

v

Prediction of incident clearance time
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Validation of prediction result

Figure 2, Research procedure
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Table 6. Prediction result of incident clearance time(June, 2014)

Month Level Optimal k Vol Range MAPE MAE
June B 6 03 337 342 160 121
C 13 0.1 29.8 1.1
D 10 0.1 35.0 121
Juy B 1 03 242 305 144 114
C 9 0.1 324 144
D 10 0.1 311 1.4
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