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PD* guidance law based on fractional calculus

WANG Fei, LEI Hu-min
(Missile College, Air Force Engineering University, Sanyuan Shaanxi 713800, China)

Abstract: To carry forward the advantages of the PID guidance law and avoid its flaws, we employ the fractional PD*
guidance law. The elementary knowledge of fractional calculus, such as definitions, properties and numerical methods
are outlined. Both the static inaccuracy and the sensitivity of the guidance system are analyzed. The performance of the
control and the ballistic trajectory are studied theoretically. Numerical simulations results show that the fractional order
guidance law are not sensitive to the changes of control parameters and controlled object parameters. At the same time, it
has more flexible structure and stronger robustness. The fractional calculus demonstrates prospects of being a useful tool
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for improving the missile performance.
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1 5|3 (Introduction)
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Fig. 1 Target-seeking loop of pPD* guidance system
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U 43 H1 (Sensitivity analysis of PD* guidance
system)
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the PD* guidance controller’s characteristics

and trajectory characteristics)
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4.3 BIE 1R E T 4 Hr(Analysis of the stability of
the trajectory)
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5 fii &4 #r(Simulation and analysis)
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Table 1 The simulation background
UEE S 1) 2)
Fisg) A A
Hbrizzh) Al FIHLEIE G)
SHHE 800 m/s 800 m/s
HAREE 500 m/s 500 m/s
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Table 2 The guidance performance in the
simulation background 1)
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K3 AEMND) Hl AR IR
Table 3 The guidance performance in the
simulation background 2)
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6 4518 (Conclusion)
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