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Position Estimation and Tracking Based on View Uncertainty Relational
Model for Targets on A Ground Plane

J1 Sha', DUAN Hongbo?
(1. College of General Education, Xi’an Mingde Institute of Technology, Xi’an 710124, China;
150028, China)

Abstract: In order to achieve the position estimation and tracking of targets on a ground plane. a theory for modeling the relation

2. Department of Mathematics and Physics, Harbin Petroleum Institute, Harbin

between the camera plane view and position estimation on a ground plane is proposed, and the transformation of normal random varia-
bles under projection is deduced. Firstly, the transformation mode of random variables (position estimation on camera image plane
and position estimation on a ground plane) under a projective transformation is analyzed, the strength of Cauchy component in the

transformed random variable is associated with the distance of the true location of the target in the image plane from the projection of

the line at infinity of the ground plane, which shows that when some geometric properties are satisfied, a projective transformation

maps normal distributions to normal distributions.

Secondly, the unscented transformation is used to calculate the moments of the

transformed random variables. Finally, the obtained modeling correlation is used to design a minimum variance estimator of the posi-

tion estimation by multiple cameras , and the tracking of multiple targets is applied in a dynamic environment on a ground plane. The

experimental results show that the proposed model not only has a good combined position estimation ability, but also can effectively

present and track targets on a ground plane by using the obtained minimum variance estimator of the model.

Keywords: camera network; position estimation; random variable; view; homography transformation; minimum variance estima-

tor; target tracking
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