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Quaternion-Based Extended Kalman Filtering Algorithm for Quadrotor

UAVs
SHI Yu-Peng"®, MA Hong-Jun'®, CHEN Bao®

(1. a. College of Materials Science and Engineering; b. College of Information Science and Enginerring, Northeastern

University, Shenyang, 265713, China)

Abstract: Quadrotor UAVs are widely used due to their small size, flexibility and low cost. But because it is
an under-driven, strongly coupled nonlinear system, it will be disturbed by acceleration and magnetic field
when performing tasks, which will have a serious impact on attitude calculation. In order to solve the
problem of attitude control accuracy, a quaternion extended Kalman filtering algorithm for the attitude
estimation of small UAVs is proposed. The algorithm solves the problem of the use of MEMS by establishing
a quaternion attitude motion model and a heading and attitude sensor measurement model. Due to the
problem of low accuracy and easy interference during carrier attitude measurement, the accuracy of attitude
estimation is effectively improved; finally, simulation experiments are used to test the performance of the
algorithm.
. Key words: Quadrotor UAV; quaternion; Kalman filter; attitude control
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Research on Consistency Control Technology of Intelligent Collaborative Operation
System in Non-ferrous Metal Mines
SHI Yupeng], MA Hongjun2
(1. School of Materials Science and Engineering, Northeastern University, Shenyang 110819, China; 2. School of Information
Science and Engineering, Northeastern University, Shenyang 110819, China)

Abstract: In recent years, smart mines have become a research and construction hotspot in the country, even
the non-ferrous metal industry. However, in order to achieve the ultimate unmanned operation, it will
inevitably involve multiple equipment and systems for collaborative operation. These equipment and systems
constitute a typical multi-agent system, which can realize intelligent operation under harsh conditions, in
which the key point is the consistency of system implementation. In order to solve the problem of the
execution consistency of the leader-follower model composed of multiple network nodes and multiple agents
with time delay, this paper designs an adaptive event-triggered distributed system controller for this type of
system. In the design of the event trigger condition of the controller, an observer is designed to solve the
situation that the state of the leader node cannot be directly obtained in practical applications, and the time
delay in network transmission is taken into account. At the same time, an event-triggered zero-order holder is
used to retain and send the delayed measurement output for control updates. After that, the theoretical results
obtained in the linear system were modified and extended to the nonlinear. system. Finally, the feasibility of
the proposed theoretical results was verified through simulation experiments, which provided technical
support for the intelligent collaborative operation of non-ferrous metal mines. L
Key words: Smart mine; multi-agent; consistency; event trigger; time delay
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