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Study on correction technology of aircraft angle-of-attack

signal based on estimation of side-slip angle

XUE Yuan, LIU Shimin, WEI Jianlong

(Flight Control System Design Institute, AVIC The First Aircraft Design Institute, Xi’an 710089, China)

Abstract: The angle—of-attack signal is very important for modern fly-by—wire flight control system aircraft. The

inconsistency of the local airflow on both sides of the nose will cause the difference of the angle—of-attack signal.

The signal-monitoring voting logic of the flight control system will judge the angle—-of-attack signal and make the

angle—of-attack availability decrease. By studying the relationship between the lateral overload and the side—slip an-

gle,

the side=slip angle is estimated by the lateral overload, the angle-of-attack signal correction method based on

the side—slip angle estimation and the complete monitoring voting algorithm is established to improve the availabili-

ty of the angle—of-attack signal under the condition of large side—slip. The simulation results show that the proposed

method is successful in estimating the side—slip angle, and the angle—of-attack signal on both sides of the nose is

consistent with the modified side-slip angle, which solves the problem of over—error of the angle-of-attack signal

caused by the large side—slip state and has good correction effect.

Key words: angle—-of-attack correction; side—slip angle estimation; monitoring voting; large side—slip; flight con-

trol system
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Fig.1 Flight control using diagram for
angle-of-attack signals
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Fig.2 Angle-of-attack sensor mounting position diagram

3 MERESENM

DR TR R DR B AR 2 BIL Sk 7N 340 £ £ S 22
) R, 5 AR AT &R 8 R A AR S — B
P W 72 B R A0 00 T A 0T S R AT R LA O
PRAE L Sk P3O0 A 00 (A — Bk o R, i T
TR % I8 VF 2 MUK BE R I 3 A AL 2 5 B
i — L6 TR L C e A0 A AL A i TR E
R B I 518 22 R A IR, TROAT 4 7 AR L A il
P f A5

P, 75 BT 5 R G A A% s A 200 00 28
A EATE A BEOR M RS A B R . AR
AT 1A SRR R, LA M A B g, 2 i

A e sk g, BEAR AL AT 4 ] R A
T o 48 B ot 2 ) A A S VRS R R L A T
Tl 23X — 7 5K, AR TR X TE 2 A ) ek 2 A% TRk
i, oF AR B A5 .

HR A R 43 B, AT LASE 2o 0 1) 58 48 4% 5 )
T IR AL o BB 1 S A% R 2 A TR
HLOAL S CHLHE AT B s S ) 2
M3 FA B 07 ] e 7 2k
Y=Cypef+ Cyyed, (1)
Kb Y R g5 Cyp 3 T80 8 M £ 5 Cs,
R 7 ) e 3 2 H0 5 8, SR O 1) e A A

T3 1] 18 s % 7 A= 14 Al A 0 266 T - 46000 9 £ 5
A= B e A 3 B
CopeB+ Cppvd,=0 (2)
Aor: Cp Mt 1] 8 A2 R T80 Clo, S L 1] B2 G0
FH

HRAE = (1) A= (2) mT LA 20 9 500 )
%/%:
Y=(Cys— Cys,Cs/C,5 )¢ 8 (3)

F RO O Ak A A ) e AR ] 2K e
CIECF
Y =mn,+L/n. (4)
AL RwA 1.

MG (3) M (4), IF H % AR WAL
XF O f AT AR SR B = 1, 0 TRAIL B 0 3 AR S
N Al TN R = RN W

ﬂ:(L.ny/(CYﬂ Cy; g”ﬂ) (5)

CALKRER 4> CATBY B R fe P ORE L, B
A 1B AL B AT I AN A T 1L R A(5)
il B8 B 0 3 £ AR BRI ML AT I SRS RE . AR
R BN R R /NN OB B R R (R A I o T IS
KA 5y 51 % AT HE i Z Ge 0 A5 5 AT — 2
P W 9 I i, R T A AR B T A A A
1 AT 5 4530 A 15 5 22 00/ T W 4% B .
PRI At , %00 2 £ Al B A B B2 OK RT k5, B RE A8 il
B IE S A S T 2 E/N T R E B E ], 5
(5) 2 BEF ROR A HE A7 38 24 ) A3 54 B LR
FH LB

Fie BRZX(5) w] AR A0 0y g 280k M v e AT
[C*
B =Keon, (6)




% 34

PRSI < T DU A1 A B B0 TRBLIE A 5 18 IE R BIF 5T 85

C,;
ﬁ ':P K= C[,QS/<CY,9 Cya, 'C'j)» Cy ?‘Jﬂ'jj /2%

B, QMBI , S HHLHE S 11 A ; f. J I F A
RIS

BT LAY Bl Bl | 3h IR R L3R S % T AR
ALY K, PR 0 1) a2 Al T LS B
I f B A . TR SR R, AT A X i R KL
LHL R SR T AR R O XU 1
P+ KA, 2R 5 3 B — 2 RS B RS b AT
SE I T 00 B AR IR A SR B X KA 2 AT
JAHE KR fie e SR R B N KAAEEAT B IE .

4 BARESEESRR

6 3k A fi ok A O AR S TSR R A
Ak AL L Sk P00 32 A 0 (R AT B O, RAT R
il 28 G XHE IE 5 1 DU A 3 A5 5 AT — bk i 4
Ja B 22 05 BEAT B Bk, HE AR B0 RS = 4k I AR
JERRF R ARG S RRE " BAFESE
TE e M p R e i A s R A 3 B R o

EWfAES AamES

(UIEEE:Y

EHE N A A SR

DE | M B IE
LR £
5 IE 5 2 B IE A
anfs s it
AT
B
RIERUH
e

B3 MRS IE R R R A
Fig. 3 Angle-of-attack signal correction and
monitoring voting process schematic diagram
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Fig.4 Simulation results of side—slip angle estimation

AR Bl R R TS 0 A XS A A 5 e
MO, 3o HeF CATHUHE , 5% 0 A A5 50 (A %0 3
fE IE M0 B A5 SR 5 TR, aT LLE 224 KL
HEAT RN 3 3 Bl i, 2 A 0 A (E 22 i BE A DU T AR
FR) 398 ORI O, 249 O T A il A A I AR (HAH 22 4
A% 5 R T AR Al S (RN A AR EAT B O B IR A2
AW A ZEAEAR /N /N 2EE R T e A 0 A 1R
S R 22 3 O .

10+

M £ FE/()
(=)
H

sl ‘
!
7
|
—10} ’
1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 450 500
I} [/
Ca) 003 £ 12 I i
6_
\ J‘ ;
\“ 1 f
~ 4f N ; /
N \ [ ,\“ I M ’ JJ ]
R H f 1 Wi L
N Ay i
% {‘mw“\ ’ “ﬂ\' 4""‘1/‘““‘\‘ m'\ [ Wis. “‘w : '\r W
2F Moy 4 0 w i ‘
Rk \ \ ) ! '
fffff SRABIE 22 M0 A4 E
ol — RAETEA A A
1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400 450 500

i [a)/s

(b) ARAB IE Y 2e 47 D30 £ {E

Fig. 5 Simulation results of angle-of-attack correction
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Fig. 6 Simulation results of angle—of-attack correction in

case of single—side angle—of-attack sensor fault
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