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Night	  Time	  Detection	  
•  Based	  on	  Taillight	  detec?on	  
•  Posi?on	  of	  taillight	  on	  image	  
important	  
•  Ignore	  noise	  above	  horizon	  
•  Ignore	  noise	  near	  headlight	  

•  Embedded	  algorithm	  has	  to	  
be	  simple	  

•  Algorithm	  broken	  down	  to	  
simple	  condi?ons	  to	  detect	  
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Abstract—In this paper, we present a vision-based vehicle 
detection method for collision warning of driver assistance 
system on highway in the nighttime.  The major function of 
our work is to find preceding vehicles in the dynamic 
background.  The system captures the image of road 
environment by a camera mounted on the windshield of the 
test car and uses multi-level image processing algorithms to 
extract taillights of preceding vehicles and identify the
proceeding vehicles by taillight clustering processing.  At the 
same time, it estimates the related distance between the test 
car and the preceding vehicle for collision warning.  In our 
experiments, the system is implemented on an embedded 
system with Linux operation system, open source codes and 
limited hardware resources.  With the results of our 
experiments, it shows that the system can correctly verify the 
proceeding vehicles in the nighttime under the real-time 
requirement.

Keywords-Vehicle Detection, Night Vision, Driver 
Assistance.

I. INTRODUCTION

In recent years, vision-based vehicle detection is an 
emerging research filed in advanced driver assistance 
systems (ADAS) and autonomous vehicle.  Several 
researches based the vision image processing have been 
presented [1]-[12].  In the nighttime, the characteristics of 
a vehicle are not apparent.  Therefore, most of the vehicle 
detection methods in nighttime use the features of the pair 
of taillights to verify vehicles [2]-[8][12].  In [2][3][6], two 
regions in the image are separated by the horizon first.  It 
can eliminate illuminant non-vehicle objects which appear 
in the sky, such as street lamps and traffic lights.  Then use 
the characteristics of the red-colored taillights to recognize 
taillights from headlights or other bright objects in 
nighttime.  Finally, calculate the relationship between a 
pair of bright objects for clustering and labeling vehicles.  
The vehicle detection methods proposed in the literatures 
can effectively detect vehicles, but still has some 
drawbacks.  For instance, vehicle characteristic extracting 
is sensitive to illuminant disturbances in nighttime, and 
vehicles cannot be detected when the taillight of vehicle is 
broken or turn off.  In [8], the authors adopted active 
sensor (e.g., radar, laser, and sonar, etc.) and computer 
vision for vehicle detection that always have good 
performance of vehicle detection and range measurement.  
However, active sensors are expensive and these make the 
system hard to be realized.

In this paper, we implement the vehicle detection 
system on the embedded system.  It can verify the 
preceding vehicles and estimate the distance between the 

preceding vehicle and the test car.  The proposed system 
can be applied in collision warming (CW) of the intelligent 
transportation system (ITS).  Our proposed algorithm and 
detect procedures are shown in Fig. 1.  The taillight is the 
only characteristic of the preceding vehicle in the 
nighttime road environment under the observation.  
Therefore, our works utilize multi-level image processing 
to extract red-colored taillights for vehicle detection.  For 
reducing computation, a tracking method is also presented 
once the preceding vehicle is verified.

Fig. 1 The flow diagram of vehicle detection in the nighttime.

II. VEHICLE DETECTION ALGORITHM

In our works, a CMOS web camera, mounted on the 
windshield of a test car, captures the RGB color image in 
front of the test car.  The experiment environment is set as 
the highway in nighttime.  For the considerations of the 
realization on an embedded system with limited hardware 
resources, the procedures of our proposed detection 
algorithm are shown in Fig. 1 and mentioned as follows.  
The region of interest (ROI) area, the region vehicles 
possibly appear in the image, is defined firstly.  The left 
and right boundaries of ROI are the same as the left and 
right boundaries of the captured image.  The top boundary 
of ROI is located at the virtual horizon in the image.  The 
bottom boundary of ROI is demarcated in five meters in 
front of the test car in our experiences.  Many unnecessary 
influences (e.g.: lamps, traffic lights, and signs, etc.) 
outside the ROI area are excluded.
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Windows	  Phone	  
• Windows	  Phone	  7.5	  (Mango)	  added	  support	  for	  
live	  camera	  stream	  edi?ng	  
• Create	  app	  with	  ‘saveable’	  previews	  
• Process	  image	  in	  under	  reac?on	  ?me	  
• Can	  s?ll	  be	  op?mized	  

• Managed	  code	  –	  C#	  



Results	  

A:	  Original	  Image	  

B:	  Otsu’s	  Binariza?on	  of	  ROI	  

C:	  Morphological	  Open	  

D:	  Detect	  Taillights	  



Conclusion	  
•  First	  level	  simple	  app	  to	  track	  vehicles	  at	  nighame	  using	  
taillight	  color	  
•  Easy	  to	  achieve	  due	  to	  limited	  spectrum	  of	  taillight	  

•  Detects	  posi?on	  to	  good	  accuracy	  in	  sub-‐urban	  environments	  
•  More	  improvements	  can	  be	  made	  in	  performance	  
•  More	  features	  can	  be	  added	  in	  the	  future	  


