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[Abstract]

In recent years, model-based design techniques have been used as a way to support cost reduction and safety certification in the
development of avionics systems. In order to support performance analysis and safety analysis of aircraft and avionics equipment (item)
using model based design, we developed a multi-domain simulation environment that inter-works with heterogeneous simulators. We
present a multi-domain simulation environment that can verify air data computers and integrated multi-function probes at the aircraft level.
The model was developed by Simulink and the flight simulator X-Plane 10 was used to verify the model at the aircraft level. Avionics
model functions were tested at the aircraft level and the air data errors of the model and flight simulator were measured within 0.1%.

Key word : Avionic, Air data computer, Model-based, Simulation, Flight simulator.

https://doi.org/10.12673/jant.2018.22.2.133 Received 5 April 2018; Revised 10 April 2018
This is an Open Acces§ article distributed_ un(_:ier Accepted (Publication) 27 April 2018 (30 April 2018)
=t the terms of the _Creatlve Common_s Attribution *Corresponding Author; Jong-Whoa Na

Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial i
use, distribution, and reproduction in any medium, provided the Tel: +82-2-2209-3671
original work is properly cited. E-mail: jwna21@gmail.com

Copyright (©) 2018 The Korea Navigation Institute 133 www.koni.or.kr pISSN: 1226-9026  elSSN: 2288-842X



J. Adv. Navig. Technol. 22(2): 133-140, Apr. 2018

.M 2

H FEAAA=" Aol wlgdzt B bRl
(safety certification) S A| Y &l= Wi e shpz 2d 7]ut 4
(model-based design)”]*Ho ARE-3H}, - RA | 2Bl 9] QF
- SAE ARPA761 (WI7F @ A|2~H) 5L ] kA 7
ZRA 2 Y I B A3 O] Qb A HARE ARSI 1.
2 7| AR ES
7)Aol QP 4]
29 7|9k A A4

= 2 ofN

o

-

(2).
g S0 AlEelolE Rt ALgah Rl
TN olshA|t, A Aapr} mElo] 7] W= AR
o] EAA A Ak}, dukA o7 AlEEolE 7o) A
Aoz 9] ol A A ARRRS: A El Al Aol ke g
5= Stk o] FA| & FFo] AlEdlol =t At REs o] &
ato] 71 241 B S A4S Aldlleh A ATk A4
AgHA 1 Al A o] Y.

5l 7| AAE o8] el B e} ] (ofe]

el s 42 A057] Ai5to] ol %] A

o w1 x U
EolEE A%l e “r ¢l (multi-domain) AlE#Ho]A

742 Apsigic He
golEl o} REAEH OB &
H] ofolglle] A5 B kg

ZrQl AlE# o] 742 v|sA &
Asste] gl gt
A A BEAEY OHE o]83)
o el FF7) o] AT v AlEd o)A 788 AL
B3h3,4]. A EH olHE A B o] 4] g 3
7] ARE AHEate] At s st v A1EY)
olE&= g 7] o] g8 HAelx] A= AdE, 914, Al
o] ARE FEAEolEHd dgsit). 34 mele] 5
A= vl g olEl 2 T =1 wof gg7] HgiA|ofo] vt
FEh A B OB & ARE3o] F-3F W A|2H e B
£ 337 oA F3 AN =" 7535 35 ERl ol
7hssith Bgk g dRbal~gle] kA Al Zdagh
FMEA, FTA®] iR E APA 07 mEate], A o
FAEANE B S 59l
B =52 7|AFE HFE(ADCG; air data computer) 2} -3
t}7]°5 3 2 H(IMFP; integrated multi-function probe)< -]
FrdlA AE & = HE 2Rl AlEe o)A 38 S AA
gl ADC2} IMFP B2 Matlab/Simulink 2 71123}31 37,
7] FEoA BEES AEE] flEiA vldAlE g olE <l
X-Plane 108 AH8-3131t}. 3+ Matlab/Simulink®} X-Plane-2
A3k f1gk AlEE o H QI Ho] 2~ A E Lol & /a3l
th v A B o8 = ) 21 &3] BdA A Y]
WS- ZH(AoA; angle of attack) H|©|E]E IMFP
dof| Aegie). IMFP 222 float FE| 2] 7] A5E 4t
AEof Hrof i Y T ks AESth 49
o, &5 32 ADC Bdel e Eo] 7 |As(F A, 4
71& 5, A&, vkt =, di71 R, 37 EE P E
gt} ADCOlA] AFES tf7] Ass AlEdolE SIE o] ~5

r_{

v

> 60}‘

s
H __,]_.1_,

=

e

https://doi.org/10.12673/jant.2018.22.2.133

134

A=A, X-Plane®] Al7|3tel FHHTE Al Bl 34E AT
a17] A, wl= 2oaqi Al 2 Fadol| A T TR 9] W)
PARE Agste] Bo| HgAFES FAsIGIth FAAT
IMFP E.dloj| ] &5 t)7] A55 d37]9] 95 3 < &
ol gt = 9l9lom, th7|AkR QA= 0.1%0 = 4 ATk
o] 3 the Ak 27l REr)k A A7)
H}h g Alzsglof A o] By A A5 3RS A s 3
FollM= 7 IAkE Al2]lS dwstal, 4%l A= Matlab/
Simulink® 7] 7125 A ~8 23} X-Plane @} Matlab/
Simulink- 153+ HE] =v] Al E#o]A 3745 Attt 5
ol A= 2ol vjgA|d o)A t7|AkE F5FE 2de] 7]

52 Blsha, o] AR UEE BAFHGOM, 63 =

o= T
T AR P,
Il Z2E7|d SeAIE0|M 2ig

off
i
ok
2
5y
>
[>
)
o
o
X
2,
[o
o
i
ols
o
R
)
iy
T
)
~
)
=)
o
(3

A8l 7153k AbK(specification)©] HT} ZdlS
oF FAlel A a=glo] glol® 87 e S A5E T
TS Alz=Hle] o AEE AT kg TAE
& 7 Q) g Fopll M Ay HAE
9J 2™, RTCA DO-178C, DO-331 59 ¥+3

Wk A7 9} 7=l 3} 7|4/ 2 7ho]| =8kl S A A gt
Esterel Studioiil-2] SCADE, IBMjil:2] Rhapsody, Mathworksiil:
Matlab/ Simulink¢} -2 -8 AT ES|o7} Bdl7|uk 47| 3k
785 A3tk A8 AZEQ o5 ARESlo] o 2] A|A~E ] B
d7|Rke 2 JpdEQiet B 7IAA 7 ES =detar A
g T8 At Al o] AgH9let e R1E gl @

A=
AT

71 38R A2 el A Bl 7]k A7 S A]-8-a)
o 7158 A3 A7t Y= ST Time triggered ethernet 2]
7153 A H4517] 98] AADL(architecture analysis &
design language) & R 5k, AlEHo]d-E STt [5].
AlEH ol AE Ak, R 7 ssd g 8
Az ZAZAIE AASIATE &-27] Power line communica
tion(PLC) Al2=¥le] E&]AIZS] 7I5¥ H7]6& 418171
Qe A7 2SSt [6]. Matlab/Simulink A]E-#]
o] A F ol A mE U9 34 ks cErE st 7]
52 7159} Xilinx system generator(SysGen)= A-8-5Fo] 4
7% VHDL AT T AT BT A =R B
o] 75 ASS g HA S FARIAN, 7] i e

2FA QR FFANA) A A5 AN AL R,

=

=
FAEE



CH7|Xt= ZFE (Air Data Computer) 7| sA S 2 flet &37| =&2| AlZa0|M

E A ZEYISEATIYE £ #E
Table 1. Introduction of model-based design technique.
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Fig. 1. Aircraft-level avionics model simulation environment.
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Fig. 2. Simulation model structure of air data computer.
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E 2. IMFP Z2& HAHA
Table 2. Equations of the IMFP model.

IMFP input Equations of the IMFP
(o (5] )/2) 20700
volt = *(—) ) 2)* 1/9700
Dynamic Fo 3.6
pressure (1) V: true airspeed, Km/h
(2) py : 1.25kg/m?
volt = ((1—k1%1h)")*5
Static (1) k1:6.87558%10°°
pressure (2) k2:5.2559
(3) h : pressurealtitude, ft
Angle of o w0 L
attack volt = (AoA)*( 20)
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Fig. 3. Matlab/Simulink IMFP model.
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