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A Novel Attitude Control Strategy

Based on Quaternion Partition

ZHANG Hong-Hua'®
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WANG Ze-Guo*

Abstract A novel controller based on quaternion partition is
proposed for controlling rigid-body attitude with constant dis-
turbances. By partitioning the quaternion into different regions,
different virtual angular velocities are determined, and the con-
trol problem is reduced to tracking these virtual angular ve-
locities. Then, switching laws for angular velocity tracking are
also designed depending on the angular velocity tracking errors.
The closed-loop system enjoys the property of fast attitude con-
vergence, and the requirement of actuator saturation can also
be satisfied through appropriate choice of relevant parameters.
By means of phase plane and Lyapunov stability analysis, it
is proven that the closed loop is globally convergent. Finally,
the effectiveness of proposed method is illustrated by numerical
simulations.
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