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Traffic Visibility Estimation Based on Dynamic Camera Calibration

SONG Hong-Jun”'® GAO Yuan-Yuan®” CHEN Yang-Zhou"
D (College of Electronic Information and Control Engineering . Beijing University of Technology ., Beijing 100124)
2 (College o f Information Engineering » Zhejiang A&F University . Hangzhou 311300)

Abstract In order to solve the problems of costly instruments and small detection area in visibility
detection, a traffic visibility estimation algorithm was proposed by combing light transmission
model in fog with camera calibration geometrical optics model. The algorithm calculated the
distance from point in road area to the camera by calibrating internal and external parameters
dynamically, obtaining the atmospheric extinction coefficient and estimating the traffic visibility
using scene transmittance. Firstly, interesting area was searched by activity map, and the fog
weather was recognized by fitting curve of area average pixels whether meet the edge spread
function or not. Secondly, transmittance value of each point in traffic scene was calculated by
dark channel prior, and four group points of transmission difference maximum were selected to
calibrate the internal parameters of the camera. Thirdly, vanishing point and boundary of the road
were extracted to calibrate the camera external parameters dynamically. Finally, traffic visibility was
estimated by using the distance from the point in road area to the camera and corresponding scene
transmittance. In this paper, visibility estimation results are compared with corresponding data
got by manual and physical equipment. We also verifly the effectiveness and real-time of this

proposed method.
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Background

We study the problem of estimating traffic visibility
distance which is very important for air and ground transport
safety especially for adverse weather conditions. In foggy
days, humans actually tend to overestimate visibility
distances, which can lead to excessive driving speeds. A
measurement of available visibility information which could

be given to the driver in a suitable way would serve to inform

the driver that the vehicle speed is not adapted or could even
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limit the speed automatically depending on specific momentary
conditions. Three major types of metho-dology are used in
traffic visibility; the use of physical sensing devices (laser,
radar, infrared sensors and so on), the use of binocular vision
and the use of monocular vision. Different from previous
research, our traffic model adds homogenous fog condition
factor into traffic model. Unlike past works in traffic visibility

detection, our algorithm is executed by camera calibration
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and the traffic model only includes road plane and vehicles in
motion. A priori information (prior distance information
marked by manual in traffic scene) is not available. We neglect
painted lines in the model because there are no traffic lanes in
un-structured road sometime.

Recently, visibility estimating algorithms neglect a basic
fact: the scene implicit distance information exists in light
transmission model in homogenous fog weather condition.
This light propagation model connects scene distance,
extinction coefficient and transmission with each other. We
know scene distance which could be used in calculating

extinction coefficient and traffic meteorological visibility

indirectly as long as we know certain relationship between the
extinction coefficient and transmission. An effective algorithm
for traffic visibility calculation based on automatic and
dynamic camera calibration is presented in this paper.
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