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Abstract: In order to assure the automatic re-entry ability for next generation Reusable LLaunch Vehicle
(RLV), and avoide the failure lead by breakdown of actuators, an integrated guidance and control
system was established. And its applied algorithms such as backstepping guidance, control allocator,
model following prefilter, anti-windup and etc were investigated. First, backstepping guidance algo-
rithm was deduced based on entry dynamics and kinematics. Actuators control allocator was analyzed
by utilizing the dynamic inverse theory, thus computing the pseudo-inverse matrix based on moments
command to reassign actuator commands. Then the algorithm of prefilter by guidance commands fol-
lowing was analyzed to improve the system robustness for model errors. Finally, the method of refer-
ence model bandwidth attenuation and integrator anti-windup were discussed. Experimental results in-
dicate that the success ratio of re-entry is 77% and the precision of the control error is within 0. 1°.
The integrated system can satisfy the system requirements of higher precision and robustness, and in-

crease re-entry safety while RLV's actuators failed to work normally.
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Fig.1 Block diagram of integrated guidance & con-

trol system
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Fig. 2 Generation of P and Q commands
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Fig. 3 Control allocation based on dynamic inversion
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Fig. 4 Dynamic inversion based on control allocation

and prefilter
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