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Obtaining Transient Information of Vehicles and Behaviors of Drivers from
High-Altitude Photography

YANG Jianguo, LIU Yong, JIA Fan
(School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A method called video analysis based on full information matching (FIM) is proposed
to quantify the dynamic process of vehicles in avoiding collisions in traffic conflicts. The key point
of the method is to obtain the exact position of the designated vehicle, and to calculate the transi-
ent information of the vehicle including its velocity, acceleration, course angles and front-wheel
steering angle. Then the actions of the driver can be estimated, such as accelerating, decelera-
ting, and swerving. All these measurements are taken without the drivers’ awareness. Full in-
formation matching and sub-pixel estimation are used to eliminate the influence of vehicle contour
changes on precision of vehicle positioning which are caused by the change of vehicle’s shadow.
Also the problem of camera’s low pixels is solved by using these methods. The precision of vehi-
cle positioning can be up to 0.1 pixel. An adjusted transmission transformation is used to elimi-
nate the influence of shooting angle. A field experiment is carried out to obtain the driver’s ac-
tions including shifting and swerving. It is proved that the driver’s actions achieved by the analy-
sis of high-altitude photography accord with the actual recording actions, and slight swervings
that couldn’t be observed or recorded artificially are caught as well.
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