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Research on monitoring and recognition technology of highway fog
image visibility

HAN Gege'?, LI Xiangfang'”, JIANG Yize'*

(1. Key Laboratory of Agro—Meteorological Disaster Monitoring , Early Warning and Risk Management in Arid
Regions, China Meteorological Administration, Yinchuan 750002, China; 2. Ningxia Meteorological
Information Center, Yinchuan 750002, China; 3. Ningxia Meteorological Service Center, Yinchuan 750002,
China; 4. Yanchi Meteorological Bureau, Ningxia Yanchi 751599, China)

Abstract: In recent years, automatic visibility stations have been set up along expressways to monitor
fog, which has played an important role in ensuring traffic safety. However, the automatic visibility stations
are generally far away from each other, and cannot monitor local fogs and mass fogs in a small range.
Therefore, this paper proposes a visibility recognition method based on fog images on expressways. The
collected highway fog weather images are preprocessed, and the image features, monitoring factors and
interest panes with high correlation with visibility are selected. Machine learning method is also adopted to
explore the relationship between image features and visibility in fog weather, a binary linear regression model
for visibility in fog weather is constructed, and the output results of the monitoring model is verified. The
results show that: (1) through the experiment, it is proved that the mean value of saturation and the variance of
chroma have a high correlation with visibility, while the three color features of red, green and blue have a low
correlation with visibility, indicating that saturation and chroma are the key factors for visibility monitoring,
rather than color. (2) By dividing different visibility levels, the image visibility is determined based on the
random forest algorithm, and the classification accuracy of the model reaches 90%, which has a strong
classification ability for the determination of the visibility interval of the images. (3) The binary linear
regression model with different visibility levels is constructed, and the verification results of the verification
data set show that the visibility prediction accuracy of the model is high, and the predicted values are all
within the correct range, of which 70% of the predicted values were very close to the true values.

Key words: fog; image recognition; highway; monitoring model ; visibility



