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Extrinsic Camera Parameter Estimation Using an Image Sequence

and Position Data Acquired by GPS

Yuji YOKOCHI*', Sei IKEDAT, Tomokazu SATO', and Naokazu YOKOYA

1 Graduate School of Information Science, Nara Institute of Science and Technology
Takayama-cho 8916-5, Tkoma-shi, Nara, 630-0192 Japan
E-mail: {{sei-i,tomoka-s,yokoya}@is.naist.jp

Abstract This paper describes a novel method for estimating extrinsic camera parameters using an image se-
quence and sparse position data acquired by GPS. This method is based on tracking a number of image features
and optimizing extrinsic 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 parameters over the whole image sequence. The proposed method allows us to estimate extrinsic parame-
ters accurately with little accumulated estimation errors even from a long image sequence. The scale of estimated
extrinsic parameters is automatically determined by position data acquired by GPS. The validity of the proposed
method is demonstrated through experiments of estimating extrinsic parameters for both synthetic and real outdoor

scenes.

Key words GPS, extrinsic camera parameters, feature tracking
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