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Extrinsic Camera Parameter Estimation
from Video Images Considering

GPS Positioning Accuracy®

Hideyuki Kume

Abstract

Extrinsic camera parameters estimated from video images have been widely
used for a number of different fields such as three-dimensional reconstruction,
novel view generation and augmented reality. However, most conventional vision-
based camera parameter estimation methods have some problems concerning ac-
cumulative errors and unknown scale. In order to cope with these problems,
GPS coupled with video images are sometimes used to estimate absolute camera
position in outdoor environments. However, the accuracy of estimated camera
position largely depends on the accuracy of GPS because conventional methods
assume that GPS position error is normally distributed. Additionally, most of
the methods do not consider the change of GPS positioning accuracy depend-
ing on satellite positions and condition of the environment. In order to resolve
this problem, instead of the normal distribution assumption for positioning error,
this study assumes that true GPS position exists within a certain range whose
size depends on the GPS positioning accuracy. Concretely, the proposed method
estimates camera parameters by minimizing an energy function that is defined

by using the reprojection error and the penalty term for GPS positioning. In

*Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0851038, February 4, 2010.
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experiments, the effectiveness of the proposed method has been demonstrated by

comparing it with conventional methods.

Keywords:

extrinsic camera parameter estimation, structure from motion, GPS
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