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Modeling and Simulation of Three-Dimensional Integrated
Guidance and Control Design for BTT Missile
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(China Airborne Missile Academy, Luoyang 471009, China)

Abstract: To intercept the target with a certain maneuver capability, the design of three-channel in-
dependent integrated guidance and control(IGC) for bank-to-turn(BTT) missile is presented with
considering the movement between missile and target and the dynamic characteristics of missile.
Firstly the mathematical model of three-channel is established and the calculation forms of the
command signal are given. Then the IGC backstepping control algorithm based on dynamic surface
is designed. Finally, the simulation of target interception in three-dimensional space is carried out.
The simulation results show that the three-channel independent model can fully describe the
motion relationship between the target and missile, and the designed algorithm can achieve an ideal
miss distance with a certain anti-maneuvering ability.
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Fig. 1  BTT missile 3D space interception
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Fig. 2 Position of missile and target
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Fig. 3 Line-of-sight angular rate of the missile

-1.5

1 2 3 4 5 6 7 8 9
tls

4 WHESMERAMERNEZL
Fig. 4 Attack angle and sideslip angle of the missile
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Fig. 5 Control surface deflections of the missile
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Fig. 6 Attitude angular rate of the missile
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