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Extrinsic Camera Parameter Estimation Using
Video Images and GPS Considering GPS
Positioning Confidence and Outlier

HipeEYUK! KUME, ! TAKAFUMI TAKETOMI, !
ToMOKAZU SATO! and NAOKAZU YoKkOya'!

This report proposes a method for estimating extrinsic camera parameters
using video images and temporally sparse position data acquired by GPS. In
conventional methods, the accuracy of estimated camera position largely de-
pends on the confidence of GPS positioning data because they implicitly as-
sume that GPS position error is very small or normally distributed. In order to

solve this problem, we propose (1)novel model about GPS positioning which en-
ables more robust estimation with extended bundle adjustment, and (2)outlier
removal for GPS positioning using video information. Concretely, we have em-
ployed a simple assumption that true GPS position exists within a certain range
from the observed GPS position and the size of the range depends on the GPS
positioning confidence. 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. Additionally, outliers are removed
by checking the consistency between vision and GPS information.
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Fig.1 Flow diagram of the proposed method.
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Fig.2 Penalty for GPS positioning.
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Fig.3 Distribution of GPS positions in the fixed-point observation
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