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基于鲁棒自适应控制理论的导弹纵向逆控制

杨志峰1, 雷虎民1, 李庆良1, 李炯1, 宋龙2

1. 空军工程大学导弹学院， 陕西 三原 713800； 2. 空军导弹研究院， 河南 洛阳 471009

摘要： 

针对高机动导弹纵向运动数学模型具有严重非线性、不稳定、多变量耦合以及模型不确定等特点，提出了一种基于

鲁棒自适应控制理论和动态逆相结合的导弹纵向控制系统设计方法。该方法以非线性动态逆控制为基本控制律，能

够在复杂的飞行条件下，实现对高机动导弹的精确线性化，解除了多变量之间的耦合关系；并引入鲁棒自适应控制

律，以抑制模型参数变化的摄动和外部干扰的影响，保证了导弹的纵向稳定性及其纵向飞行品质。仿真分析验证了

控制方法的有效性。 
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Longitudinal dynamic inversion control for missiles based on robust adaptive 
control theory

YANG Zhi-feng1, LEI Hu-min1, LI Qing-liang1, LI Jiong1, SONG Long2 

1. Missile Institute, Air Force Engineering University, Sanyuan 713800, China; 2. The Institute of Air-to-
Air Missile of China, Luoyang 471009, China 

Abstract: 

For the problem that the longitudinal motion model of high maneuver missiles is highly nonlinear, 
unstable, multivariable coupled and includes model uncertainty. A novel control system design method 
for missiles based on dynamic inverse and robust adaptive control is presented. The basic control law is 
designed by dynamic inversion control, which can make coupled multivariable relations relieved by 
accurately linearization of the high maneuver missiles in complicated flight condition, then a robust 
adaptive control law is introduced to restrain the effects of model parameters perturbation and external 
disturbances. And it can provide the longitudinal stability and improve longitudinal flight quality for high 
maneuver missiles. Finally, simulation analysis shows the effectiveness of the control method. 
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