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Research on Attitude Stabilization Problem for

Control System with Lateral Jet

SUN Ping, LIU Kun
(Institute of Aerospace and Material Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: Launch vehicles with lateral thrust have the merits of low cost and higher available load. This paper studied

attitude stabilization problem for launch vehicles with on-off actuators. At first, the characteristics and the main control

problem for the system were analyzed, and the control model was established. Then the nonlinear element was quasi-linear-

ized via a Describing Function (DF) approach and the design of robust limit cycle controller was realized by shaping the

loop in the Nyquist plot. After that, a multi-objective optimization problem involving time-domain and frequency-domain ob-

jectives was presented. The solutions were found using the elitist non-dominated GA (NSGA-II). The simulation results

show that the closed loop system attains high dynamic performance and steady state performance and the controller has ex-

cellent robustness performance.

Key words: Describing function; Robust limit cycle; Multi-objective optimization; Attitude stabilization



