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Abstract: Some issues in adaptive control of generic aircraft with asymmetric damage and its key condi-

tions were analyzed. A thorough study of modeling, linearized aircraft models and coupling of lateral and longi-

tudinal dynamic was presented. And the detailed proof of the key condition for model reference adaptive con-

trol(MRAC) : the invariance of the signs of principal minors of the high frequency matrix and the infinite zero

structure was performed which demonstrates the theoretical feasibility of MRAC of generic aircraft with asym-

metric damage. At last, simulation results were given to illustrate the design and performance of adaptive con-

trol systems for aircraft flight control.
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u+qw —r - (q2 + rz)Ax + (pg —r)Ay +
(pr+q¢)Az=X/m — gsinf + (T, + Ty)/m
v+ ur —pw+ (pg +7)Ax - (p2 + rz)Ay +
(gr —=p)Az =Y/m + gcos fsind
w+pv—uqg+ (pr—q¢)Ax + (p + qr)Ay —
(p* + ¢ ) Az =Z/m + gcos fcos b

(D)
K, X, Y, Z A e RSN B8 w0, w
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Ty 0 2 A SIHUAE ST s m 0 RHLB R ; Ax,
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i 1 0 0 Az

0 1 0 -Ax
0 0 1 0
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M = 0 0 0 0

0 0 0 0

0 0 0 0

0 (m+dm)Ay 0 L,
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Lp + 1.t = (I =1 )qr+1.pq+1,G—1pr+
I}z(q2 - r2) +mAz(-v —-ru+pw)=L+
mgcos Ocos Ay — mgcos Osin pAz
Lg+ (I, -L)pr+1.(F =p) +1,p+17+
]nqr - ]}zpq + mAx(qu —w — pv) +
mAz(i —rv + qw) =M — mgsin 0Az —
(T, + Ty)Az — mgcos fcos pAx
L+ Lr+ (1, =1)pq = L.qr + 1.4 +
Ixy(p2 - qz) + Iyzpr + mAx(v — pw +ru) +
mAy(rv — i — qw) =
N+ Tl -Tyl + T Ay + Ty Ay
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¢ =p +tanf(gsind + rcosd)
6 = gcos ¢ — rsind
¥ = (gsing + rcosd)/cos 6
(1) ~2(3) ARSI LIS SRS
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(3)

Mx = f(x,U) (4)
Ao x=[u,w,0,q0,¢0,b,p,r]"
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0 00 0 - Ay ]
0 0 0 Ay 0
0 0 0 0 0
0 0 0 I, I,
1 00 -A: Ax
0 1 0 0 0
0 0 1 0 0
-(m+dm)Az 0 0 [ +dI, I,+dI,
(m+dm)Ax 0 O [ +dl, [ +dI |
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