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Extrinsic Camera Parameter Estimation

Using an Image Sequence and Position Data

Acquired by GPS*

Yuji YOKOCHI

Abstract

Extrinsic camera parameters estimated from an image sequence have been
widely used for a number of different fields such as three-dimensional (3-D) re-
construction, new view synthesis and geometric registration of virtual objects in
a real video. However, most methods for estimating extrinsic camera parameters
from an image sequence in literature have some problems; that is, a lot of markers
with known 3-D positions are needed in order to obtain the sufficient accuracy and
determine the scale factor. This paper describes a novel method for estimating
extrinsic camera parameters using an image sequence and position data acquired
by GPS (Global Positioning System). This method is based on tracking a num-
ber of image features and optimizing extrinsic camera parameters using position
data from GPS. The position data are actually used to prevent the algorithm
from incorrectly tracking image features. Moreover, the position data are also
used for optimizing extrinsic camera parameters over the whole image sequence.
By the proposed method, extrinsic camera parameters are estimated accurately
with little accumulated estimation errors even from a long image sequence. The

scale of estimated extrinsic camera parameters is automatically determined by

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0351142, March 10, 2005.

iii



position data acquired by GPS. The validity of the proposed method is demon-
strated through experiments of estimating extrinsic camera parameters for both

real outdoor scene and simulation data.

Keywords:

image sequence, extrinsic camera parameter, GPS, feature tracking
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