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Abstract: Pre-launch attitude control is a crucial step in the launch process of an internal air launched rocket, which has
a significant impact on the successful ignition and orbit accuracy of rockets; On the basis of a thorough analysis of pre-launch
attitude control methods for domestic and outer space launch rockets, combined with the specific control requirements of pre-
launch attitudes, this paper proposes a direct force/aerodynamic composite control scheme for air launched rockets before ig-
nition using grid rudder and reaction control system (RCS), designs the deployment position of RCS and the motion control
method for grid rudders, and constructs a dynamic model, kinematic model, and attitude composite control model, with the
rocket body rotating around the center of mass, to meet the control requirements of pitch channel control for internally
mounted air launched rockets at low Mach numbers and large angles of attack. A second-order active disturbance rejection
controller based on an active disturbance rejection control (ADRC) method is designed in detail; Based on pre-launch attitude
control requirements, control environment, carrier wake, gusts and other factors of the built-in air launched carrier rocket,

Simulink is used to simulate and study the composite control scheme, analyze the control characteristics of the scheme, and
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verify the feasibility of the scheme.

Keywords: air launch; internally carried air launched rocket; pre-launch attitude control; compound control; grid rud-

der; RCS
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