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Abstract: The process and method of model-based system engineering (MBSE) and its implementation in
highly complex flight control system were clearly introduced. By comparing with traditional design
methods, MBSE applied models as baseline instead of documents to handle the complexity of modern
systems. The top-down workflow is more capable of ensuring coherence of design process, completeness
of requirements verification and system testability. With the simulation of system model, the integrality of
design and verification process, system function behavior simulation, implementation of the failure mode,
effect analysis (FMEA) and the decreasing of system risk grade are well achieved.

Keywords: model-based system engineering (MBSE); function analysis; flight control system; simulation

Z AV ER A S RN, AR i
o U 3 AT BT A BE T A 2075 R 1) T A

i

5l

BT & RGBT A AT 2 SR,
A SCASTE 3O AR S AE Bk N B3 2 [al4% 3, X
TRBE IR CERGORYL, T KRR Z
D5 THALE ] SCREAT 7 SR A% 35 AR 2 Y BIL#% 2 PRSI

Wk H . 2017-05-11 R H W: 2017-07-24;
EE @A IRJ(1990-), %, L4, fid, TR,
WS ) 4 CATHEW, H(1989-), B, VIRE, WL,
TRRIE, WS )k RAT R A 4R £5(1985-), UI,
L7, Wi, WL, BT AT

AL B AL R G AN B B
TG WA B B ik U7 R B T g I, ke
SR FR A B s 9 n o PO T e 0 152, 58I R 48
AF o XU 8 2

1M A 1K) R 45 T 7% (Model-Based Systems
Engineering, MBSE)RE 45 A4 fif Huix £ i) 15 . MBSE
I SR BT Ay RT3 o A5 2R ) AN s A 3R A 3
ML= IR G v kgt . Bl
ARG K Dhfe 5 3R X J e L 0 S i

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

* 2556 «



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 41

5529 555 10
2017 4F 10 H

BB P g [ 75 SR A8 4k, I RS S 9T 00 &
Ty SEEL. SRS AR UEREFRE, Al R LI A
RIUKEA A FI Bt 77 B BT % 774t
T ANEAS L XA TR, X
MR RGBT UL T B [l 2 KR b
TG T H T 07 R 78 43 B0 E SR T RV
Ui, BRAR T RS A5 21

ASCE AN AT EETER R TR 7
2, RIGHEENH T IRET DAL R BLS i s
KRG WP, @R Doors Fl
Rhapsody HHT 7 KR RS M6, Aadat, Jf
FRAE 73 AT 1R 5 itk R Simulink AR ZSHLEEAT
RGN SR 507 2L, B ATRIE
FETIH A BBV TR, R AN ST A

1 ETHRURSE TRERHRE

MBSE [IERE RS TR, R8T RLE SN
ARG — AN 2R, AL T AT
oA H I EZRE, /8 MBSE H, R4
N T SRR e (RT3 SR o 7 4 o
RYFSRPEF, WE 1 PR, EEERLE, RET
TRt 58 Bl LA R T Af

1)K AT TR 1 R S TR

SR MM 2 B o A R P A RV A (1) 7
SR W E RGEIL RIS, 1257 ARG IR,
BN ARG A TR . TR RS, H)
HEIR T LA A0 Hh 7 S A N A T e N B

2T HT-IREIH S R AR S

DRSS T IR IR TR I Rk R S D i g L
HAZ 055 R — RIVBRITTE, R« B
B BE. AT LA LA S B B (ST RV U I (R 4%
A B IE K 1% 5 A A% AT IR S5 5 ) IR S HL
(7T HAT 55 700 B0 4IF T g 32 ) Wk BEAT R h Ak
ik .

) A BETE- REL T e 4 e E 4 B4R )

BV E T & BB, EERK RS

IR, A TR AP BB R R RGP K ]

\ol. 29 No. 10
Oct., 2017

Ol R SO BE BRI R S LA Had
JEIR R 28 G5 AR AL 1] o 72 IR P 3 75 56 ik
77 i PERESR AR 10 E L A AL 2 BT, E0 45 ] R
P Atk MR AR,

MBSEW#E | LR |
Y Rtk
R
| Pk o
B ARG i
RBIRem T ABTIRIBIETE] g
(GEF ) RO |
l . i e
X% Ui ﬁi’iﬂm*%ﬁiba; ‘ =
Wit | AemiEdk 3
e RS Tk =
Jia /
(K(Egig) B Sy T R
IS (R
BRI S R A
© 1] 5L BEAG
® IR 1 R4
FBHHICD.
l FEEK |
e’

K1 TR RGO ORI
Fig.1 MBSE development procedure

IR AN BOER AT — AN 5 RS B AH
X, AR SRR AT B IR . R
o M BT B B AR R RN 7 R S AL 4%, G
2 7R o AETF R IR A Tk it o T Sk A 70 A 3o 75 SR
ATHAE, XTHEEARGAT A 7 AT B0 K,
RN MR U T AR B0 IE R LT BE 5 KRR 2 L R 75
KI5

MBSE 7 7 =R 70 M1 R 2R AL B T B 32 B G i
REWIEAT AR @R T BB AT T SR A
WITLRE, JHEX R D) REREAT 75 SR IGUE A,
RN 28 5 1) S PE S A AT S AP R (9 05 2249 #1 3C
Fr A% . 1 Matlab/Simulink & H B3 42 2 48 g s
WU AR UERR R, A0SR BN AT A 15 L5 A i
HARS, BrAASCHE MBSE 4 234t -, F
A Simulink FPRZHLTE K T & H B 256 2t
TAE.

http: // www.china-simulation.com

* 2557 «

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/41
DOI: 10.16182/j.issn1004731x.joss.201710041



Yue et al.: Model-Based Design and Simulation for an Aircraft Flight Control

%529 &5 10 A
2017 4 10 H

E R
Journal of System Simulation

\Vol. 29 No. 10
Oct., 2017

]t B 7R KR

RIS

WP &t

. . gt
Bild e > £ ARG
E— Y S

e T
=

PR
AT AR &M
; B A i

EZ=rEoaS

.

[pdGges

K2 HETHERSGITRITERE
Fig. 2 MBSE development element

2 BIRCERGEERIE

CATEHI RS LRSS W HEELA B
TMISHE PR RIE RS, T 75 200 2 =y ] FE =
AR SRR 53 2% 22 R NI 1 A Jd, SLSR B Th R
DA SR L R G B e 5k Ty 53 0,
SRR E RS, THEFNH MBSE Jiik
AT BT ) AR T

AR IS b AR G rh AR A 1 T A
WL, AT TIHRT R RS TR R &S5
HE o PRI ) Th e 32 43k fili B R e S s 1)
fEo EANRIBAESSAES, YA T 4l i e ok
AR, g S R LAYk T sl e 4 i LA
S A BT A Shicsas il . A Je R DOORS
TR REHEE, X5 FH Rhapsody AT #
G T RE S A S BRI BEvE, B fE7E Simulink
58 B G A S B IR, JRIGIE R AT
DOORS i 3 J2 71 ) 4% H AL i SO0 v
2.1 FRHIR

ToRMZET . BRSO RSB
DTG SRRIAH AR UERE P alisk, — M Th kA
PEREZER G U T T E o ThREZR — AU dE
P AR I S 6 1L IS 4TI DL s 41 R I Th g

i

>

TR PERRZESK B NPT HI DI RE ARG R . 4
IR RATUIRAS AT s BN R, Wl
TSR RV AR T P K . 5 %84 DOORS 1
TE R K, R AREE K, 7 Rhapsody 4% €
VERGNVREARNESE, SCILThREM) A, IFHx IR ThRE
TR A HII(Use case), GRS HsNS
%I (Start and close the system). 4% g% (Air speed
down). Hhfiykid(Ground Speed Down). %#BhiR#H:
(Assistant Roller). JW & # {3 €474 il (Emergency
Flight Control). 4l 554t (Maintenance). #4t
4% 5 2% (Monitor system and alert fault), #)55¢
1 B (R 2, 52 R GRS 5 AMAR 2 AH KT
WE 3. 4 R, REMIMFAZ HXR UK 1 PR,

L g aper
© S M

¢ 7 HAsnER
it

K3 FIH] DOORS i47 skihizk
Fig. 3 Requirement in Doors

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

* 2558 «



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 41

55 29 55 10

2017 4£ 10 H B,

({° ucp_sPC 1n Reawi... x

ac [Package] TosCase DingrancFle [0C0_SFC]

|
X

poiler and Flap Aileron

K4 Ptk R a8 6

Fig. 4 Use case view for spoiler control system

1 AR RGO IMBAT A G

Tab. 1 Actors for spoiler control system

S TR O ORI RS AN

Actor LSS E ST
1 HYD i
2 EPower CM
3 Spoiler and Flap AR IR AR
4 Aileron s
5  G_MNT AN
6  Pilot kAT 8
7 Display 2 AT AR
8  External_Senser SW  #MEBfL/ESs
9 CMS R YE RS
10  Black BOX RATHE Sk
Onboard Devices AL %

2.2 BRI

2.2.1 ThEEEME (B EERY)

SET HT B b iR g o3 a4 4 5 FH A8 S Ik 2y
AE VLR 1 5 B (Activity - Diagram) f Jz 3z 4T s
41 (Sequence  Diagram), Zi4k R4 HIIEAT
RAS o B 5 A PRTAAE T FR G0 s iR 8)) s 7=
K, &% LS, BRSA WUT RINERAERR 4,
FE TR FIWT 2R 48 4 TR X A A I s L A ) 8
AEARPAT RS, EE IR St e 4
It Ji 30 o A5 P IR AR B 2% 7 B0 TR AT O 6 56

\ol. 29 No. 10
Oct., 2017

JRIRIE L RE, AEIX 1L
(REL, AT B W R A 2
K 6 i ix— T RN P s

3 FunctionalAnalys. .. X | {j7UCD_SFC in Requirement...

FE, Sl IR AN AL 2%
Bl SEF NVM X,

act [Lctivity View] Lir Speed BomBla cBoxView [activity 0]

B Speed_Down|
peed_Down
EPower ’ “Ready
e |
\| [Check_Dir_Mode]
E’Commandc R -
ceived Lt

Pilot %

inf_gather

. [Non] al_Mode]

-

[Abnonm_Sensor] i"fault record |

i[Nonmisensor]
[R_Commond

_Moll | Calculate | [Dir |

[Non_Roll]

extema]isenseris\ﬁ

|

‘S;Corin;nond‘
Calculate i(

[Mission
’k — —= Accomplished
|

KI5 Piiuhi s im0 sl i K

Fig. 5 Activity view for spoiler control system

sd [Package] Air_Speed_DomnBBScenariosPkg [SD]

I I e

| :external _ :Uc_Air_Spee
Senser SW _Domn

[ EPOWER || :Pilot

~ message O(Pm\}ﬁr On) 4
7 ~|Speed_Down_Ready()
message 1 , |
(Spcud Down (,ommand) ‘

. |Commandc_Reccived()

[Chcck Dlr Modc]

messgge 2(S &ér Sig)
& [mf_&,ather()

S | SSNEY
{ [Nonn Smsor]
.z =
|Non7Roll|
's _Commond_Calculate()
T

;

ission_Accomplished()

b

[Export()
Mi

Kl 6 PiiutR s s 1 e i K

Fig. 6 Sequence view for spoiler control system

http: // www.china-simulation.com

* 2559 «

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/41
DOI: 10.16182/j.issn1004731x.joss.201710041

ode]



Yue et al.: Model-Based Design and Simulation for an Aircraft Flight Control

%529 %4 10 1) E R Vol. 29 No. 10
2017 4F 10 A Journal of System Simulation Oct., 2017

222 fTRHEERB(HEKE)

BT R nhe b B SR SR, X RGN
&1 DRI 1 R G AT b AT SO
FRE— 20X 2, WP R 2 T g FH 4 R i it
W B b PR AE D RERE— P Ry IR . B,
BRI AR B L R R R Sl sk (5 S ISR
BEE, HoAh PR ol M P Dh gk — P&l oy o $H ok
i B0 B AN T0 3 L BIAN [ (1) A e

(A I AR s 42 R X IR D B 3, i T ARz
ARG R o AnfE I EHURRCRE T, ]

HPR U AR 7 Al L 3 8.6 R AT 32 R SR
R DI SR 221 B oA A il B
BTG A R AUL P R A e A o PRI AR fs T 2R
G S PR AR IR B 7RI AT AL AL 25470 42 il
IR, WP 7 s o BEARREA T 0 % SR K 22 a5 70
EARBE I RGN 314 4Tk, 62 4%l &
THIAKR R, HRIIARRAETT K LN PERER K
TR SRR 5 R 5, 75 SR 5 TR 05 B
SRbCi R AT

[ == sk R i IRESMT

=

=

130587 ]
I

[
[ B LTHIA

1
T RS TR j

) (

4 R
______ e 519 0 £
st | WARFR || e
L PO 1] P T
s QLSS BRI | Bl
s bR ‘ A s l" Q’.?&fiiﬁ#ﬁ%{ljﬂ—‘
IR FE A 2%H 025
%’I"'f{tﬂ'ﬂt PTy— % l iil: &R Nl }JL:/{Z'L%
B N vy AAEE mise || R e e
il |
e T Ligzesocn
oz |, B PN e
W QQIW!_____?”* 7 K e
. | REER | — o ] il fR A F Y iR
| £ fe A Bl . y <o B
HE £ EAE il delahoi filhe o
S J
K7 RGP STT RGN

Fig. 7 Model for subsystem in configuration analysis

2.2.3 HRAUEREE

A Rhapsody ZE44 7y 45 H 1 b3k 1 st
Be, @i Simulink FEATHE-PBIRME, SKELR S
T REAS R, b R RGBT BT A A5
RUNF) Iy 2R PR | AR IR L RS
SRR R R AR, i TR SR AE I Th RE AT
AL, AT RGN AR B ANE S KR, JEA
H State flow 4715 ELAMHT

RYRERISZ It E 8~13 P, AR THEHL.

PO TR A% B« o A I 30 ) 4% % SPC 1 3))
#5 LVDT. M) Simulimk SEIUB
FCrf, JOH TR AL B T R G LU BEAT
oA Simulink SZBLUNE 14~15 Fizs; falfik e 1
o] Ml A7 ] B ASEAIL 2 AL B 1) 42 1 R Dy e AT A AR AR
Simulink SN 16~17 Foms 4% BER P15
LRI BEAT A Simulink SZBLINA 18~19 R
HARTREELL, A28,

http: // www.china-simulation.com

* 2560 «

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 41

529 %255 10 M Vol. 29 No. 10
2017 4E 10 A IRIH, & BT BRI SRS AN Oct., 2017

TP I——
BUS_CAS_FCC1 PS_A_7V_RSPL_LVDT TS A e _Lr

Fram BUS GAS PO s A r e L

"L A T_LE LT

PS A_7V_LSPL_LVDT

?

BUS_CAS_FCC2

Gt = 1A T LS O T

Frum BUS CAS rOc

= [T ATV Allunn L)

PS_A_7V_Aileron L

PR e re—y

|

BUS_CAS_FCC3
From BUS CAS PO e e o = |
R

PS_A_7V_BH

WR TS A B

BH_A

|

PS_B_7V_RSPL_LVDT e

Fram B A
TG T RS LT

[CR iR RN

FEEIE Aileron L PS_B_7V_LSPL_LVDT
o
Fremmr A
PS B 7V _Aileron R et r_Alerur_ 18
- G TR T A
UL B LSPL1_LVDT

EeteroT
RSP1_EHV_OUT
o — e

e Lvow

RSPL1_LVDT

|

o PLY_LTE

S ERGUE

LSP1_EHV_OUT

SaaL I EHY_CUT

BH_B

RSP3 EHV_OUT
P Catn MY MY OUT

SPC1_failure

i
g

Gl ST

LSPL3 LVDT

o L= a0 T

BUS_TO_CAS_FCCI

|

Gotn G CAS FTGH

[ RSPL3_LVDT
T BUS_TO_CAS_FCC2 T v o v
o
BIT_CMD BUS_TO_CAS_FCC3

Gata B CAS PR
PG

SP

K8 1 RGHA Simulink SEIL- T HAL
Fig. 8 Simulink model for subsystem-SPC

o}

BH 1 A H[—] .
; Aleron L_1_A_H ]
Fromy BE1T Hibreak From Aileron_1 H break L
om e BIL1_A_CT [BIL 1 A]
Goto BH_T_A .
ak - Aileron_L_1_L_break
BH 1 L break L L 1L
BECEE I From Aileron_I_L_break
From BH 1 L break rom Aileron_1_L_breal -
o Aileron L_1_A_ CT [Aileron L 1 A]
BIL 1 B 11 [—] X Joto Adle A
From BII 2 11 break From Aileron_2 H_break
o BH 1B CT [BH 1 B]
Goto BH_I_B . Aileron L 1 A L |—»]
- BH 1 B L[]
From BH_2_I,_ break From Aileron L 2 L break
- BH 2 A H[—] - i
" BRAKFE_HANDIE_1_POS (ks 1.1 iRO) Aileron_L_1_POS
- - - - Aileron T, 2 A 1 {—»]
From BRAKE_HANDLE_1_POS From Aileron_L_1_POS
- o BH 2 A CT [BH_ 2_A]
GoloBH 2 A -
SPC1 PS A 7V BH [SPCT_PS_A 7V_Ailerohd.l——» gPC1_PS_A_7V_Aileron_T
BH 2 A L ST -
From SPC1_PS_A_7V_BIL Trom SPCI_PS_A_7V_Aileron_I.
Aileron 1 2_A_CT [Aileron_ 1. 2_A]
BH 2 B H [ -
[BRAKE HANDLE 2 POS: AT ANTIE. D TS [Aileron L 2 POS] Aileron L 2 POS Goto Aileron L 2 A
From BRAKE _HANDLE 2 POS From Aileron L 2 POS
BH_2_B_CT [BH 2 B] o
CoIEER2EE Aileron L 2 A L ¥
SPC2_PS_A_7V_BH SPC2 PS_A_7V_Ailerdi SPC2 PS_A 7V_Aileron L :
From SPC2 PS A 7V BH TFrom SPC2_PS_A_7V_Aileron T

WEFAN

9 TARLMA Simulink S2HL-JFE T A5 gy
Fig. 9 Simulink model for subsystem-speedbrake handle sensor

http: // www.china-simulation.com

* 2561 «

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/41
DOI: 10.16182/j.issn1004731x.joss.201710041

ZEHIE A R

10 FRGAA! Simulink S2I0- A7 F) 30 £ 1 K 2%
Fig. 10 Simulink model for subsystem- left AIL sensor



Yue et al.: Model-Based Design and Simulation for an Aircraft Flight Control

29 &8 10
2017 4 10 H

RGN AR

\Vol. 29 No. 10
Oct., 2017

Journal of System Simulation

Fom 5P peR

[y

.

Tom L5PLE_Roeak

PEm 22 5 e

e L5P12 P8

~+SPC2_PS_A_7V_LSPL_LVDT

T RSP LR b

[

From Aileron R _1_H_break

|

fom Afleron R_1_L break

!

From Aileron R 2 H_break

!

From Aileron_R 2 L_break

[Aileron R 1 _POS]

From Aileron_R_1_POS

[SPC1_PS_B_7V_Aileron Rl
Trom SPCT PS A 7V_Aileron R

|

[Aileron R 2 POS]

From Aileron R 2 POS

[SPC2_PS_B_7V_Aileron BJ>
From SPC2 PS B 7V_Aileron R

Aileron_R_1_H_break

Aileron_R_1_L_break

JAileron_R_2_H_break

Aileron_R_2_L_break

Aileron R_1_POS

SPCI_PS_B_7V_Aileron R

Aileron R 2 POS

SPC2_PS_B_7V_Aileron R

Aileron R 1 B H [—]

Aileron R 1 B CT

Aileron R 1 B L[]

Aileron R 2 B H [—]

Aileron R 2 B CT

Aileron R 2 B L {—»}

{Aileron R 1 B]

Goto Afleron R_1_B

LR RRARS

Bl11 7 REHA Simulink 52304 1) 32 0 £ 14 8t
Fig. 11  Simulink model for subsystem- right AIL sensor

LSPL1_H_break

SPC1_PS_A_7V_LSPL_LVDT

ZVRFRLVDT

LSPL2_H_break

LSPL2_H|—+
+|LSPL2_L_break
LSPL2_CT}—f
LSPL2_POS
LSPL2 Lo

T iz e

.

LSPLI L}

LSPL1_H}—+] o]
LSPLI_L_break
o
LSPL1 CT: £ pari_laT
P
LSPL1_POS

o L 11_to8

SPC1_PS A 7V RSPL LVDT

F2RMARLVDT

& 12

+{LSPL3_H_break

LSPL3_H| -+
LSPL3_L_break
LSPL3_CT,
+{LSPL3_POS
LSPL3 L} .}

SPC1_PS B_7V_LSPL_LVDT

Z3RFARLYDT
-+ .5PLY_H break
Ten Erita pen LSPL4_H| ]
S +[LSPLA_L break
om i e
LSPL4_CT}—+}
LSPL4_POS
o ot 08
LSPLA L{ ]

SPC2_PS A_7V_LSPL_LVDT

P

Gon REFLLW T

EVRIFARLVDT EARFURLVDT
RSPLI_H_break RSPL3_H_break
i RSPL1_H|— s = RSPL3_H |
RSPLI_L_break RSPL3_L_break
o ParL Lo
RSPL1_CT | RSPL3_CT| o
RSPLI_POS +RSPL3_POS
Yem L on
RSPLI L| - RSPL3 L| |
SPC1_PS_A_7V_RSPL_LVDT e e B eSPC]_PS_A_7V_RSPL_LVDT
L
A URFHLVDT AIRAARLVDT
RSPL2_H_break S+ RSPL4_H break
o RSPL2_H|+] T T - RSPL4_H|—+
RSPL2_L_break R +{RSPLA_L_break
RSPL2 CT, & RSPL4 CT,
RSPL2 POS RSPL4_POS
om mbLL b
RSPL2 L, | RSPLA L] |

SPC1 PS A 7V _RSPL LVDT

AARFARLVDT

FARGHA Simulink SZI-SPC iy #4121 a%

Fig. 12 Simulink model for subsystem- SPC LVDT

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

* 2562 «




Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 41

9529 5 10 Vol. 29 No. 10
N At . SRR
2017 4 10 A BRI, & BT RE D B o R R R R e i N Oct., 2017
Encode
IARINC-429 Word
Constant22 e BH_I_A_Hf—]
ant .
o Tncode 22 -—’BHiliHibreaJ\
= From BL_1_II_break LA G A
: ].—>Anmc-4z9m-- T p—
. for Send Goto BH_1_A
Constant23 BH_I_T_break S A L
Encode 23 1AL
From BII_1_L_break
Encode
|ARINC-429 Word o BIL1_B_11f—»
Encode 16 From BH_2_H_break BILLBCT »TBILL D)
: }—DARINC.429 Word Trom SPCT_failure -—>PH R Goto BELI_B
3H_2_1,_break
Constant]7 ettt s BH_1_B_I|—]
Tncode 17 50S_CAS_FCC3 Trom BIL2_L_break
e Goto BUS_CAS_FCC3 L
=4 (AR )WY BRAKE_HANDLE_L_POS o
Consan2 i — .
i T From BRAKE_HANDLE_1_POS _—— o
ncode Ly
0 [SPC1_PS_A_7V_BHA[=> DI
} |ARINC-429 Words SPC1_PS_A_7V_BII
il ScESaS BIL2 A LH»|
Constant3 rf‘" Sd““:q Trom SPCI_PS_A_7V_BII =
Fhcode
Encode BH_2_B_H|—|
|ARING-429 Words BRAKE_HANDLE_2_POS
= é‘;f:“;o double Trom BRAKL_IIANDLE,_ 2_POS B2 B or B 23]
“ncode — : ===
Data Type Conversion OmTITTT
’I}-—»ARMEC-?&IQW i [SPC2_PS_A_7V B SPC2_PS_A_7V_BH e
Comt) for Send From SPC2_PS_A_7V_BH -
Facode 21 PR R prenE=
o T o T S S o SN o el o T,
13 T RLAMA Simulink 52 I0-THARH 14 I T A% A TR Simulink 521

Fig. 13  Simulink model for subsystem- test model Fig. 14 Simulink interface model of speedbrake handle

=
BH_I_H_break Goto BH_1_H break

=
BH_1_L_break Goto BH_1_L_break
BH_2_H_break Goto BH 2 H_break
BH 2 L break Goto BH_2_L_break

BRAKE_HANDLE_1_POS;, BRAKE _HANDLE_1_POS

SPC1_PS_A_7V_BH]

SIEELL S A ] Goto SPC1_PS A 7V_BH

BRAKE_HANDLE

-D 2 POS]
BRAKE_HANDLE_2_POS; \ g AKE_HANDLE_2_POS
> PC2_PS_A_7V_BH]

SPC2 PS_A_7V_BH

Goto SPC2 PS_A_7V_BH

EH_1_H_bswai]

Wbk

" [EH_i_A W)

oia BHI_A T

" |B_1_B_H|

Gors SPCT_BH_d, G

STANDARD_

http: // www.china-simulation.com
* 2563 ¢

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/41
DOI: 10.16182/j.issn1004731x.joss.201710041



Yue et al.: Model-Based Design and Simulation for an Aircraft Flight Control

729 G 10 1 RN
2017 410 /1 Journal of System Simulation

e
[BH_2_H_bra] =

From BH_2_H_break

——
ERAKE_HANOLE 2 POS|

From ERARE_HANDLE 7 POS  Sananoet LD _to_ Vol

[

zaro offsatl

BH_ILMY

|BH_2 L bk

o
i

[BRCI_PE_A TV BH]

From SPC2_PE_A_Tv_EBH

Gato SPC2_BH_A GAIN

STANDARD 7

FromBH I A H  BHIANTEo BH2 A H

(@)
A
A_

FromBH 1 A L BH_IAL™"FomBH 2 A L BH2 AL

[BH_1_A_CT] [BH 2_A _CT]
FromBH | A cT BHI1AC FromBH 2_A_CT BH 2 A
[BH_1 B H] [BH_2 B H]
FromBH 1B H BH 1 B H  FromBH 2B H BH 2 B H
[BH 1 B L] [BH 2 B L]
TomBO 1B L BH 1 B L  FromBH 2B L BH2B L
B

!

QIELXE

FromBA 1B cT  BH.IB.CT FromBH 2 B_CT 18)s( 2

K15 gekadt Tt s D REAT S8 Simulink S231
Fig. 15 Simulink function model of speedbrake handle

[BRAKE_HANDLE_A_DM] BRAKE HANDLE A DM

From BRAKE_HANDLE_A DM

|

TFrom A RSPL LVDT

[A_RSPL_LVDT_ILM] ILM RI1

al
From A RSPL LVDT ILM

|A LSPL LVDT] LVDT L1

From LSPL_LVDT

|

|A LSPL LVDT ILM| ILM_L1

From LSPL_LVDT ILM

[CAS_RSP1_CMD] CAS_RSP1_CMD

From CAS_RSP1_CMD

[CAS_LSP1_CMD] CAS_LSP1_CMD

Trom CAS_LSP1_CMD MON _LSPI——»

|

[DM_EN] DM _EN

From DM_EN

R s ] S AL % 7

16l G e o) S R A BB B IR Simulink S

Fig. 16 Simulink interface model of ACE and EFCS

http: // www.china-simulation.com

* 2564 «

Published by Journal of System Simulation, 2017

BH2 A H
CT

EHV_RSP1 4>

[A_RSPL_LVDT] LVDT R1 Goto EHV_RSP1

EHV_LSPI|——»

Goto EHV_LSP1

MON RSPI —»

Goto MON_RSP1

Goto MON LSPI1

\Vol. 29 No. 10
Oct., 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 10, Art. 41

5529 555 10
2017 4F 10 H

IR, A TR AP BB R R RGP K ]

Tt

P17 i v ] e i S UL 5 i A e 2

REAT A Simulink S2BL

Fig. 17 Simulink function model of ACE and EFCS

[CMD_V1]
[CMD V2]

[CMD_V3]
From CMD_V6
[R1_CMD 1] =
a

From R1_CMD_
[R1_CMD 2]

P

‘ n‘

es) |
FEE
2 3
al<l o
I <
AV
< <
wn £

V1

V2

V3

CMD1
1

CMD2
From R1_CMD _2
CMD3

[RT_CMD 3]

[thresold]

From thresold1
RESET}
rom RESET6
[R1_CUT_1]

From R1_CUT_1
[R1_CUT_2]

From R1_CUT_2
[R1_CUT_3]

From R1_CUT_3

K1

[timer>1]

[inil_com_cmplt==1]

FromR1_ CMD 3 K
thresold

reset

cut_1

cut 2

cut_3

CMD

cut

Goto CAS_RSP1_CMD

GotoR1_CUT

S

8 ARIELRYLLIIHMY Simulink S
Fig. 18 Simulink interface model of RM function

\ol. 29 No. 10
Oct., 2017

‘oter_Monitor
entry
timer=0;

fu:
timert-+;

(Bus_Monitor Noter

L

Monitor

K 19

https://dc-china-simulation.researchcommons.org/journal/vol29/iss10/41

DOI: 10.16182/j.issn1004731x.joss.201710041

RPEER PRI REAT A Simulink SEBL
Fig. 19 Simulink function model of RM function

http: // www.china-simulation.com

* 2565 ¢

10



Yue et al.: Model-Based Design and Simulation for an Aircraft Flight Control

55 29 %4 10 ] R E ) Vol. 29 No. 10

2017 4F 10 A Journal of System Simulation Oct., 2017
> > T2 55 3k 2 254 43 AETVEM BB

2.3 fFERIF 2 il KB By 7 A 5 1 RGN Bt

M A T 5 e SR 2 R A SR S H B
TSI, SCBLAR BT SRS DU RERAL | 47 4%
TR AR SRR, 9 A2 AR GE BT it SRIGHIE ) 58 44 A
i, J8E G0 e SRR S I S B s v s DL
KK Z Gt il b b+ 05 SRk A 78 73 i K 1
A B

PIsCAF, 30 267 TR T R G0/ R 15
B TR, WP I REF K, K PERET K,
HARRIBAUEI 47 555K A 5 E S AT Y0k Rl
PR A, H AR SRR Tt — P IRAIE.

[R5 4% R R AR LY 58 TR O R GURER I A T it
B S & Wl bUN. (e WNGIE G R (L B
GO, IR S8 R T D RER R (RS a

ST (FMEA), BE A A BT St 12 4
PERRE, RINHTIBIE, RERGT RN At

3 4

BT R RS TR H A R Gk I T 2L
BT, MR RGE MBS R CEZEMEH . A
T DOORS 75K, Rhapsody #HAR 54T,
454 Simulink REGEBT BT VER 2 R R
BT T B TR R G KBt

ZINERRNS A AT T 2 RGN T R
DRESEA BT 1B AR Bt S5 O LA, 2
NIRB ARG TG KT The s LRG3k vt L1
VERENT— AT Z A I T73 0 3T 2 ) B R
LEENASAT A I AT B v 55 47 B0 UE A5 G B
ORI, Fond T 181 1) 52 4% KB R R R 1%
T RARC RSB, R ORISR 5 8 3

EET MBSE Jiiki) W RG I Rt
Wi SEEL Rhapsody 7RS4 B R, SIEBER

WAL, Z AR R T RAE R P G RS AL
O, R DA S R 1 T B

SRR :

[1]1 A, AR E, 5. TR RS TREARKE
Hr [3]. M kleEoR, 2015, 26(9): 69-73. (Wu Ying,
Lui Juntang, Zheng Dangdang. Technical Analysis of
Model-Based System Engineering [J]. Aeronautical
Science and Technology, 2015, 26(9): 69-73.)

[2] Hoffann H P. System engineering best practices with the
rational solution for systems and software engineering [M].
New York, United States: IBM Corporation, 2011.

[8]1 #R T, AW, Y. TR R G TR
RAUEHEH AT S g2k O] SR 4 TR, 2014,
23(3): 119-125. (Han Fengyu, Lin Yiming, Fan Haitao.
Research and Practice of Model-Based System
Engineering in Spacecraft Research [J]. Spacecraft
Engineering, 2014, 23(3): 119-125.)

[41 B, B, akdE, & R TR RS TR
T RGN [J]. PLE R & &R, 2015,
(4):96-99. (Bai Jie, Lv Wei, Zhang Lei, et al. Application
of Model-Based System Engineering in the Field of
Airborne Electronic Systems [J]. Airborne Equipment
and Technology, 2015, (4):96-99.)

[6] T4 ETHEAM RS LRREERNSEI N D). &
B LR K 2 23], 2012, 29(4):47-50. (Ding Ding.
Application of Model-Based System Engineering in the
field of civil aircraft [J]. Shenyang: Journal of Shenyang
Institute of Aeronautical Engineering, 2012, 29(4):47-50.)

[6] #ANI, i, FENESE, A5 FET RO KRG R
FEFLE & [ = 8 RE K2 2% 4], 2014, 23(4):
289-292. (Gang Sun, Yunfeng Cao, Likui Zhuang, et al.
Model-based virtual prototyping platform for flight
control system [J]. Journal of Yunnan Nationalities
University, 2014, 23(4): 289-292.)

[7] Frocl, ZRiEam, s, A5 JE TR RO WHLAR BL
WL [3]. M dlERAR, 2015(4): 72-77. (Qiao
Wenfeng, Li Zhenggiang, Huang Shuai, et al. Model
based integrated design of civil aircraft [J]. Aeronautical
Manufacturing Technology, 2015, 2015 (4): 72-77.)

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

* 2566

11



	Model-Based Design and Simulation for an Aircraft Flight Control System
	Model-Based Design and Simulation for an Aircraft Flight Control System
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/WI_fkIaIwq/tmp.1688107323.pdf.Hmus3

