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This paper deals with the visual pose estimation problem: Given a sequence of images taken
from a camera, reconstruct the relative pose between the camera and the environment. The
visual pose estimation can be cast within the framework of nonlinear systems. The existing
methods have applied the extended Kalman filtering algorithm to the pose estimation.

We propose a visual pose observer based on the dissipative system theory. The nonlinear
observer is described by a vector field on the manifold SE(3) and has the optimality in the
sense of the L, gain. Further, we show the exponential convergence of the estimated value. It
is important key role that the potential function on SE(3) which is exploited to the control of

the mechanical systems.

Finally the effectiveness of the proposed observer and L, gain performance is confirmed by the
simulations.
Keywords: Visual pose estimation, Dissipativity, Nonlinear observer, L, gain criterion.
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