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Automatic warning method for urban road traffic safety based on GIS technology
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Abstract: To enhance the efficiency of urban road traffic safety management and reduce traffic accident rates, this study designs an automatic
early warning method based on geographic information system ( GIS) and a neural network optimized by a genetic algorithm. First, GIS
software Maplnfo is used to traverse each road element within the target road network, automatically identify accident-prone spots, screen and
mark frequent accident points, and designate them as automatic warning points. Data including traffic flow, road conditions, weather
conditions, traffic control measures, socio-economic factors, and time-related factors are collected, followed by missing value processing and
planning processing. Road traffic accident warnings are then implemented using a neural network optimized by a genetic algorithm. The early
warning effectiveness and false alarm rate of the proposed method are tested and compared against a Bayesian network-based warning method
(Method A) and a machine vision and information sharing-based warning method (Method B). Experimental results demonstrate that the
number of false alarms of the proposed method is significantly lower than that of Method A and Method B. The proposed method shows
remarkable warning performance, can effectively warn of potential traffic accidents, reduces the false alarm rate, improves the efficiency and
accuracy of the early warning system, and provides a new approach for urban traffic safety management.
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Fig. 1 Search process for accident prone areas on road sections
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Fig.2 Automatic warning points for urban road traffic safety
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Tab. 1 Normalized traffic flow data of a certain intersection
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Fig. 3 Warning effect of design method
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