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Optimized Layout Strategy for Vehicle Emission Monitors
Based on Turning Constraints

JIANG Hongyan, LIU Jun

(School of Information Science and Technology, Hangzhou Normal University, Hangzhou 311121, China)

Abstract . It is crucial for urban air quality to timely and comprehensively monitor the management of traffic vehicle emis-
sions and the physical and mental health of residents. Based on this issue, this paper studies the deployment of emission mo-
nitoring for traffic vehicles; mobile pollution source monitoring equipment can accurately track and evaluate the exhaust pol-
lutants emitted by motor vehicles in urban road networks; Due to the expensive equipment, it is necessary to control the cost
while meeting the monitoring efficiency requirements; Thus introducing turning restrictions to better match actual traffic con-
ditions and reduce redundant monitoring equipment; The aim is to find the location of monitors that can maximize the monito-
ring of vehicle emissions throughout the entire transport network; Based on a virtual node and maximum flow algorithm, a
method for separating closed paths (loops) and open paths (non-loops) in the road network is used to determine the final mo-
nitor deployment location, and the coverage rate is introduced to measure the effectiveness of the deployment plan; Experi-
mental results show that under real road network conditions, the deployment number of monitors for this method is 31,
which is less than that of other comparative methods, and the coverage rate reaches up to 92. 37%. In the application of de-
ploying vehicle emission monitors, it meets the requirements of efficient monitoring and saves costs.

Keywords: monitor deployment; traffic network; turning constraints; network flow; mobile pollution source
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