
VICS (Vehicle Information & Communication System) Center has provided drivers with useful traffic information. The travel 

time is usually generated based on the traffic flow data collected via vehicle detectors, and this service has offered excellent 

assistance and great convenience for drivers. Thus, the detectors are indispensable to observe and manage the traffic flows. 

However, owing to recent fiscal constraints, installation of detectors has been reduced significantly. Moreover, the renewal, repair 

and upgrade of the infrastructure has been delayed, which has led to degradation and malfunctioning of detectors. The degraded 

detectors have resulted in missing traffic flow data and lowered the quality of the service. Meanwhile, unusual traffic flows caused 

by large scale and special events have often occurred, and unexpected heavy congestion can be generated on the surrounding roads 

of events sites. To overcome these problems, we propose an innovative approach for compensation of missing detector data and 

prediction of travel time under unusual traffic flows by using a machine learning algorithm. Under the framework of the proposed 

approach, the training datasets are formed by sliding windows and generated by k-means clustering analysis, and a random forest 

model is applied to the prediction. In order to verify the effectiveness of the approach, we conducted an experimental study on 

arterial roads around Nakayama Racecourse on the days of the horse racing. The results show that our approach can predict travel 

time relatively accurately, which will lend strong support to enhance the information service provided by VICS Center. 
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