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Design of Missile Roll Controller Based on the Fuzzy Logic
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ABSTRACT

Fuzzy logic is applied to a roll autopilot for
missiles. Fuzzy rules are made so that the response
duplicates that of the conventional control law for
some flight condition. A scaling factor of the fuzzy
controller is then scheduled by the missile velocity
and altitude information to cope with the variation of
the roll dynamics from that flight condition.. By
computer slmulations and calculation of the stability
margin, it is shown that the fuzzy control is robuster
than the conventional one over the flight envelope even
though two control laws work similarly for some flight
conditions.
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L : Perturbation moment about x axis

Ixx : Moment of inertia about x axis
p ! Roll rate
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p=1Lpp+ Ld6 50 + L (at,I) (2)
r
o 71l A
Lp . Roll ramping coefficient
L6 . Roll fin effectiveness
r

Lr(m,l‘) : Induced roll moment

Qe : Total angle of atttack
r ¢ Bank angle, or aerodynamic roll angle

FEE] & 50 WA/8 50 v FUHoz w
27] BEe A F AL W s S=et
Wael 7ol WA dedn NAY £ A, oY 7t
A stel & Z3 WaZe] yda ¥ 4+ gemz (2) A&
tE go] My ¢ &+ Ao,

— 1063 —



b=l p+lag b+ Lo : ®
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Lr = ﬁ—%&g . Linearized induced roll moment
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1 & 9740 § B559 o)y

M A M4 NEB NEM | NES | ZEQ | POS | POM | POB
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IF P(k) 1s ZEQ AND #(k) is ZEQ THEN C; 1s ZEQ.
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Bl mAdpelt, # 2 & A9 #e dHE de
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POM § 0.83| 0,67 0.,50( 0.33| 0,17| 0.00(|-0.17
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ZEQ | 0.50| 0,33| 0.17| 0.00(-0,17|-0.33|-0,50

NES {| 0.33; 0,17] 0.00]-0,17]|-0,33|-0,50|-0.67

NEM { 0.17] 0,00{-0,17|-0,33{-0.50|-0.67{-0.83

NEB f§ 0.00{-0.17(-0,33|~0.50)~0,67|-0,83}-1.00
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uo(k) = Kpa Z wi(k) Cai (6)
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Cai @ defuzzified value of the membership f. Ci
wi(k) : contribution of the ith rule
Kpd : scaling parameter
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2.60 26,00 | 2,679 10-3 26,00 | 2.679 10°3
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0.30 16.00 | 1,175 10-1 | 701.58 | 7.229 10-2
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