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Abstract

In recent years, the field of intelligent transportation has attracted more and more at-
tention. The sensing of Intelligent transportation is currently the focus in intelligent
transportation research, and the acquisition of road traffic flow and vehicle speed
is an important way of information perception in intelligent transportation system.
However, the current road traffic monitoring methods lack a cost-effective method
to meet the demand. This research is committed to detecting traffic flow and speed
information by deploying low-cost, lightweight magnetic sensors on the road, and
providing advanced intelligent road sensing technology for intelligent transportation
systems. Specifically, the main research content of this article is embodied in the

following aspects:

Research on using a single magnetic sensor for small vehicle detection and speed
estimation. This research innovatively proposes a method that use a magnetic sen-
sor to achieve the detection and vehicle speed estimation as multiple sensors, and
proposes the use of a magnetic dipole analogous vehicle to establish a vehicle motion
model. Besides that, the influence of different directions of the vehicle on the sensor
signal detection effect is also carried out, and the direction of the image fluctuation
of the sensor’s three axes is analyzed, so as to distinguish the different directions of

the vehicle.

Research on the detection and classification of multiple vehicle types based on a
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single magnetic sensor. This research deeply analyzes the application of electromag-
netics to intelligent transportation systems, and derives and verifies the combined
model of multiple magnetic dipoles. This research proposes a vehicle type classifica-
tion technology based on magnetic field fluctuation images. This research deals with
small cars, medium-sized cars and large-sized cars, processes and analyzes the degree
of response of different types of cars to magnetic field information, and proposes the

derivation of a combined speed model.

Research on multi-vehicle data association based on magnetic field sensors. This
research proposes a low-cost multi-vehicle and multi-sensor tracking data association
framework based on magnetic sensors. Due to the deployment of multiple sensors,
the problem of sensor data loss and clock calibration needs to be solved. This
research based on Kalman filter to gain vehicle position and speed estimation, as well
as the linear discriminant classification model, proposes an efficient and convenient

trajectory-oriented multi-hypothesis model.
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