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Design of a Missile Guidance Law via Backstepping and Disturbance
Observer Techniques Considering Missile Control System Dynamics
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Abstract : In this paper, a design method of a missile guidance command is presented considering the dynamics of missile
control systems. The design of a new guidance command is based on the well-known PNG(propotional navigation guidance)
laws. The missile control system dynamics cause the time-delays of the PN guidance command and degrade the performance
of original guidance laws which are designed under the assumption of the ideal missile control systems. Using a backstepping
method, these time-delay effects can be compensated. In order to implement the guidance command developed by the
backstepping procedure, it is required to measure or calculate the successive time-derivatives of the original guidance
command, PNG and other kinematic variables such as the relative distance. Instead of directly using the measurements of
these variables and their successive derivatives, a simple disturbance observer technique is employed to estimate a guidance
command described by them. Using Lyapunov method, the performance of a newly developed guidance command is analyzed
against a target maneuvering with a bounded and time-varying acceleration.

Keywords : missile guidance laws, missile control system dynamics, backstepping method, disturbance observer technique, final
miss distance

L A8 "
2 =Rolre A5233A FA%s 24 st
Y gohe TS A2 AREAE sk e
AR AFZAYAG FE A2ds 2e WAL 7
goke AGNZIES e BiHe nag ooy
olEel W@ Aoz 44 B AEEAe A% me
W Meisid AASE, A olge] 2FH AANLY
o 4% BHE NHYHH 45 Al o2 ddal o)
5 olele WHOIHLAS] et A4 5ol AIA of
U 43 dBgoR st 4% As} zdws] WE
of 34Y vALY AzRel HBAE AsANE s A
g AR A7 olRolHel B
B Egolde AT BEBAle 239 34 49
& 32T} 330 PP ASolE T B 27}

O9 1234 g 23448
Fig. 1. Planar pursuit situation.
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Table 1. Parameter values for simulation.
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