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● 요   약 ●  

When driving at night time environment, the whole body of transports  does  not visible to us. Due to lack of light 

conditions, there are only two options, which is clearly visible their taillights and break lights. To improve the 

recognition correctness of vehicle detection, we present an approach to vehicle detection and tracking using finding 

contour of the object on binary image at night time. Bilateral filtering is used to make more clearly on threshold part. 

To remove unexpected small noises used morphological opening. In verification stage, paired tail lights are tracked 

during their existence in the ROI. The accuracy of the test results for vehicle detection is about 93%.

키워드: vehicle detection, bilateral filtering, morphological opening, vehicle tracking and counting

I. Introduction

Nowadays, the number of vehicle usage is increasing 

significantly and  as a result, some huge problems have appeared 

in Traffic Monitoring System. For instance, traffic congestions, 

traffic accidents and other problems. Among these problems 

there is one of the most common challenging problem is traffic 

congestions. We propose an approach to vehicle detection and 

tracking using contour finding, bilateral filtering and 

morphological operators. The proposed system is able to control 

the status of taillights.

II. Related Works

Pillai[1] has reviews different techniques used for the detection 

and identification of taillights of vehicle during nighttime. 

However, by using this method, there is occurred some problems 

during the image processing. The methods implemented for 

detection are not used for heavy vehicles as their taillight 

orientation is different from that of cars and motorbikes.

Fig. 1. Vehicle Detection Step

III. The Proposed Methodology

The flow chart of the proposed algorithm is presented in 

Figure 2. In the first stage,   selecting ROI (Region of Interest) 

by manually. In the next stage is used Bilateral Filtering in 

binary images, and in the third stage morphological opening 

by using binary image.
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Fig. 2. Vehicle detect and counting algorithm

Vehicle Detection

Detection part use contour functions. We divided in two groups. 

First, finding contour of the object in binary image(Fig. 3a ). 

Second, finding center point of each contour(Fig. 3b ).

a) finding contour b) finding center point

Fig. 3. Taillight Detection Process

Pairing TL

Pairing TL(tail light) part find a distance of objects under 

(+10) (-10) degrees. The pairing of rear-lights was successfully 

achieved. In the Fig. 4 shows Pairing TL.

Fig. 4. Pairing Taillight Process

IV. Implementation 

Performance Analysis

Performance are tested  by using proposed algorithm on image 

sequences on highways. All the videos chosen for vehicle tracking 

have same light intensity and have been taken during night 

time[2]. And then, we count the number of vehicles passing 

through the highway intersection in a given time duration. The 

experimental results are shown in the table 1.

Table 1. Accuracy of Counting

V. Conclusions

In this paper, we proposed the vehicle detection and counting 

method using tails lights on highway at night time. The proposed 

method successfully achieved images for heavy vehicles and 

general vehicles as their tail lights. The implemented results 

illustrate that the accuracy of counting vehicles 93%.

In terms of future work, we are planning to make under adverse 

weather condition.
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