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Fuzzy bgic models for unsteady post stallmaneuver
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Abstract The fuzzy logic models of unsteady aerodynam ics were lucubrated The system’ s fuzy logic
models strucuires and param eters dentificaton and model estab Ishmentw ere researched The new modeling
method makes themodels hasmore abroad practicability W ith using the typical testdata fuzzy logic modeling
of non lnear unsteady aerodynan i was developed First wo fuzzy bgicmodels of unsteady aerndynam ics of
oscilbtng deltaw ingw ere deve bped Onemodel emp loys the reduced frequency, the other uses the nedence
history to account for the unsteadiness of flow characteristics It was shown that both model results agreew ith

the expermenial values Second these wo fuzzy logic models were used to smulate the typical poststall Co-

bramaneuver and the app licability of these o fuzzy bgicmodels were demonsirated

Key words fuzzy logic unsteady aerodynamics Cobra maneuver

(1]

: 2006-10-18
(199-), , R , kyn2002@2 sina can.



10 : 1175

) 2 C:
(0 1), [Q 1]
9 2 . 1 k )
(=31 . - .
’ ’ C.=Cu(a, o k) (4)
, k=0 0L Q02 0. 04
s 1 , 1
X1 1
Aila X2 Azla ceey Xk
A : : k=0 02
fi(xl, X2, ey Xp) = p§)+pi1x1 +p§x2 + )
ng3+ ---+p2xk (1) . ,
fi(xla Xy +v5 X, ) , k=10 03 > 1 ,

pu(m=0Q1 -y k)

j K , !
’ 2
k ), . R
n . ) ) ] A_ - 2
yj = ZOP[AG(XIJ, ...,A;(xkj)][p:)+p:x1j+ N ]:Z](yl %) _ 1 m
: NP
et Py ] \ Z;OP[AE(M), vy Ak (i) ] =1 !
(2) 1 ( 1)
, « OP” n
,n=1 Xn X ... Xr,r1 i - . - R2
i o 7 4 2 56 0 9984
pi lep —— k=0.02 Il sk
3 ey §=0.02 Sk
m yi(i=1 --,m), 4 AN o k0,03 AU
A 1 1 n 1 f \\\ s k=003 LW
y(po, <o P Dh ) Po 12F N
1 n -
ceey Py v Pk C I / ‘ \‘,A
~ 1 1 n 2 06k "= 27 aa® WS W
Q = Z;[yj(xljﬂ ©ts Xkp Po, Pl oo pk) _y/] i § O \
Il
(3) / L L
0 30 60 90
ol(°)
[ 3] 1 1
2
2 2
[4]

[4]



1176

2007

C.=CL(a(t), a(t— At), a(t— 2At))

(5)
k=001 0020 04
’ k=0 03
2
2
2 ( 2)
R2
a(t) afi=At)a(t-2a1)
c 4 6 3 o) 0 9876
1.8F . —— k=0.02 VIl %4 R
2 LA 002 SEREE R
] \eoda = k=0.03 TBILE R
s k=003 T4 R
12F "
S oL o N
06F gl o .
0 30 60 90
al°)
2 2
(70° )
F-16
CM = CMSL + CMdyna (6)
, Cyi g ; Cyama
)

Cyapma = Cuz® a+ Cu;°* §+ Cina (7)
R Cuyx ® El+ CM:]' ?]
Py CMnu

2
1: C* dyna = FIM (a7 d-; k),
FIM(* ) ,
, k=0.0L, 002 Q03 Q04
CLdyna
CDdy na C‘M dyna
3
3 ( 1)
RZ
a ol k
Clgym 7 3 2 42 Q0 9830
Chayma 5 3 2 30 0 9916
Cyiayna 6 3 2 36 0 9855
2 Cs gya= FIM( (a(t), a(i— At),
a(i- 2At) ). k=001, Q02 Q03 0 04
4
4 ( 2)
RZ
a(t) a(i—At)a(i-2A1)
Cl,dym 2 4 7 56 0 9661
Cde 2 3 7 2 0 9720
Crtdyna 2 4 7 56 09781
[5]
) h=1000m
V= 117m/s( Ma= Q 35)
1 )
ko,
a = Q, + Gocos(kt/)
e
a= (- tk)sn(kt)
k 2 (9)

S (a-a)



10 1177
1.1 ’
2 2
_;:; 1.0 i s— l .
- o A . .:-/ 4
09 1 L 1 1 I}
0 100 200 300 400 500
v/m
1 4
1.1
Z10F s / \ \\ »AB-—- i
B 4 A A
09 1 1 ) [ ]
0 100 200 300 400 500
v/m
2 ’
2
120 ’
100 £
80
~ 60
T 40 ’
20
E (Referen ces)
0
220 1 1 L 1 [ 1] WangZ ] Lan CE, Brandon JM. Fuzzy bgic modeling of lat
120 erat directonal unsteady aerodynam ics[ R]. ATAA-99-4012
1o — #iio 1999
------- Bt 1
100F % e o 2 [2] . [J].
% 90 , 2000, 32(5): 545- 550
§« SOE ''''' Y in Jianghui Liu Chang Fuzzy bgic modeling of unsteady aer
70F odynam ics[ J].  Joumal ofNanjing Unwersity of Aeronautics and
60 F A stonautics 2000, 32(5): 545- 550( in Chinese)
50 L L L ) [3] Tan] XieH, LeeY C. Efficient establisment of a fuzzy logic
L 2 /3 4 . model for pocess modeling and control[ J]. IEEE Transactions
s
4 a v on Semiconductor Manufacturing 1995, 8(1): 51- 61
[ 4] [D].
, 1994
s Wang Q ng Unsteady aerodynan icm odek at hich anglesof at
S tack and their applicaton[ D]. X an Collge of A erwnautics
4] N orthw estem PolytechnicU niversity  1994( in Chinese)
2
. [ 5] He Kaifeng Wang Qing Cai Jnshi Unsteady aerodynanic
’ modek at high anglesofattack and their application o numert
2 cal smulaton of poststallmaneuvers [ C] //Proceed ngs of the
1) 0 F iflh Russian-Chinese Sym posim on Aerdynanics and Flight
a Vv ) 1 Dynam ics 1997 143 - 151
, , 61 . S
[J] , 2008 19(1): 99- 103
a , (9) — . . : :
i L Zhiaq Sun Hasheng Jing Yubiag et al Fuzy logic
modeling of nonlnear unsteady aerdynan ics[ J]. Joumal of Ex
2) 2 , periments in Fluid M echanics 2005, 19( 1): 99— 103 (in Chi
1 “ ? nese)
, L
3) 1 2 0 ( )



