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Abstract

In this thesis, we propose a method to determine the 3-dimentional (3D) position
and orientation (pose) of a moving object from image sequence. This problem, which is
important in robotics, photometric, computer vision etc, is formulated as finding the
translation and the rotation between body frame and camera frame.

We use dual quaternion to represent this coordinate transformation and apply
Kalman filter to estimate corresponding translation, rotation, velocity and angular
velocity. Because of the constraints of the dual quaternion, we cannot use extend
Kalman filter to estimate the parameters successfully, so that we use constrained
Kalman filter instead. In the derivation of constrained Kalman filter, dual quaternion
kinematics equation is applied to establish a nominal system whose state includes
parameters of pose and motion. Besides, we establish a correction system which is
defined as the estimation error of the nominal system and apply it to Kalman filter. Then
we use the filtered estimation to correct the estimation of nominal system and make the
state fit its constraints.

Both simulation and experiments results show that our method estimates the pose,
velocity and angular velocity successfully. Moreover, the experiments present the
filtering method can be applied in the real world.

Key words: Pose estimation, dual quaternion, Kalman filter, Constraint.
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