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A Twist based Method for 3D Optimal Guidance Law
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Abstract: Aiming at the coupling of bank te-turn ( BIT) missile, a non-decoupling three- dimensional ( 3D) guidance law was
proposed. Fistly, the 3D guidance model was established after the line of sight (LOS) angles velociy model was egablished through
vectors description, and the azimuth’ change of LOS was described based on the twist method. Secondly, the guidance model was
simplified and the linear model was derived on the assumptn that LOS angles’ change is slow. Finaly, the 3D optimal guidance laws
were designed respectively using the quadratic optimal control, corresponding to no ending constraints and ending constraints. The
proposed guidance law can be satisfied with the guidance precision of BTT missile since i is able to avoid the information loss caused by
the decoupling method.
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Fig. 1 Sketch Map of 3D Guidance Fig. 2 Euler angles determmined by a vector
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Fig. 3 3D trajectory without ending constraints Fig.4 Timehistory of guidance commands wihout
ending constraints
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Fig.5 Comparson between 3D trajectories with ending constraints
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Fig 6. Comparison between guidance commands of Fig. 7 Comparison between guidance commands of
attack angles with ending constraints roll angles wih ending constraints
1
Tab.1 Comparison between the trajectory parameters
) ) (ny's) (m) (s)
-84 173 45. 06 853.28 0. 017 94. 20
- 8185 4. 75 798.70 0. 389 90. 05
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