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Three-dimensional visual simulation of
civil aircraft taking off in wind shear

LUO Qinan', DUAN Haibin', YAN Linfang’

(1. Science and Technology on Aircraft Control Laboratory, School of Automation Science and Electrical Engineering, Beihang Univer-
sity, Beijing 100191, China; 2. Integrated Avionics System Department, Shanghai Aircraft Design and Research Institute, Commercial
Aircraft Corporation of China Ltd, Shanghai 201210, China)

Abstract ; Focusing on the problem of wind shear disturbance during the taking off procedure of civil aircrafts, a
MATLAB based three-dimensional visual simulation platform has been developed. Based on the description of the
models of microburst, mountain airflow and turbulence, the influences of complex wind shear during taking off are
analyzed, and the related equations are also deduced. The symbolic control-based flight control system for taking off
in the wind shear is designed. Taking advantages of the expansibility and open character of the MATLAB Simulink ,
an interactive software is also developed. Experimental results verified the feasibility and effectiveness of our devel-
oped platform.

Keywords : civil aircraft; wind shear; symbolic control; three-dimensional visual simulation

WOVET ZAFAE T OGS, EX R RILE KR RHIESEEE R, ENSMFZ et il

FVE 3l R ) W EEWNY S 3L RO A
B FE RN Z —, TR R RBLALIAR PE R
JREER, DR 5y 32 51 U] A8 B9 52 g 1 7= 2B R AT 3L
SR AT PN I RN VR S g
WKL e oy e A= 3R AN S0 5 | AT
UTARR Uz AR K o WARE , e e Tk [ )

s HHA.2013-07-17. W4 H kR B H3:2014-02-20.

BT H . ERARB2EE S B H (61273054, 60975072) ; B K
“973” 1R % B3 H (2014CB046401 ) 5 i 25 Bl 3L 4 %5 Bl
1 H (20135851042) .

BEEE . BIFE. E-mail: hbduan@ buaa.edu.cn.

LB T R A KB AR A R B 7, SR T 25 S
GIABEAE NS &/ B BB BOS CAILH U A 16 A7 1
EAseagiit, i % 20 AFES KPR A S AT
WA R A AE R ORI Bl R B T Rl B B
SRR B CAT O H £ 5 | s 5 o
DIOGH:, AU — A MR AR DG B
RIAE X i 25 37 2y 4 A T 8R4 D X
AR EIAHICHETERRA T BRI AT )it g | Ay
WAOAETT R CHLIZRa i oE 51k, FRIE H AT iE
TETT BRI RHLEE KR L AT K] A2 51 5%



.20 - BOBE R

FEHARMER 2 —, SCHR[ 1] BFSE 7 &R B G K
Fr 2 & il b s R AR SR, SCRRE2 ] AL
AR ) A SR 55 (1] i B A W e DDA, SCHR
[ 3R Bh b vk S B AT 45 R G 10 S Bt
iR R R A T T RO AE T B RATHE i, T
S22 AL 25 R B R RPL RS S R I e, A
A5 LT BB 2 2% T AN SR 2 [

ARICEE G SCHRL 4-5 ] 4 HEAU S B TR 28 K
DI N REL R RHLE 05 31, Bt =4 nl ¢ 1k 0y
FAF6 SCBADIE R RALAE BB, AT %
2 I X R I BT RMLA s i A7 A 25 e e
Ao i 5 R RL 05 B AR IR T vk Y
AR
1 RN R RE
L1 THBRER

A 5 A 3 A T M 5 i A i R A ] ) 3
TR ER AN BT G B, AR 9 21 ] Rl B e AR Y | ] s sy
SRR A AR AL I 1R,

E1 RINEEE

Fig.1 Microburst model based on vortex method
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Fig.2 The simulation result of a typical microburst
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Fig.3 The structure of the turbulence generator
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Fig.5 The architecture of simulation platform
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Fig.8 The symbolic control structure based on state feedback
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Fig.9 The takeoff simulation module in Simulink
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Fig.14 Response curves of the civil aircraft
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