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Estimation of Extrinsic Camera Parameters
Based onFeature Tracking and GPS Data

Yuist YOKOCHI,s SEI IKEDA,r ToMOKAZU SATOt
and NAOKAZU YOKOYA +

This paper describes a novel method for estimating extrinsic camera parameters using an
image sequence 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 param-
eters accurately with little accumulated estimation errors even from a long image sequence.
The scale of estimated extrinsic parameters is automatically determined by position data ac-
quired by GPS. The validity of the proposed method is demonstrated through experiments of
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estimating extrinsic parameters for both synthetic and real outdoor scenes.
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Fig.1 Procedure of the proposed method.
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Fig.2 Coordinate systems of camera and GPS.
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Fig.3 Effect of changing weight.
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Fig.4 Decision of weighting factor w.
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Fig.5 Range of optimization.
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Table 1 Errors in observational data.
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Table 2 Errors in initial extrinsic parameters.
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Fig.8 Errors of estimated camera direction.
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