Fault-Tolerant Multi-Robot Multi-modal Localization on Matrix Lie Groups

Localization of multi-robot systems is a significant challenge in navigation. In this seminar, |
present a fault-tolerant, multi-modal localization framework for multi-robot systems on
matrix Lie groups. Some stochastic operations will be presented to manage composition,
differencing, inversion, averaging, and fusion of estimates, which facilitate pseudo-pose
construction for filter updates. The method fuses data from inertial, velocity, and pose
sensors on each robot within an Extended Kalman Filter (EKF) framework. The prediction
step occurs on the Lie group SE,(3) X R® x R3 while the framework utilizes body velocity,
relative pose measurements, and inter-robot communication to provide scalable EKF
updates on the Lie group SE(3) X R3. A fault diagnosis module ensures that only reliable
measurements are integrated. A discussion will be presented on experiments conducted
with a network of three wheeled mobile robots, each equipped with IMUs, wheel odometry,
and fiducial markers.
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