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Abstract

This paper describes the design of the avionics architecture for military unmanned aerial vehicles considering the
airworthiness requirements for the first time. This design considers the redundancy in the system data bus and the
power system and the data link system to meet the system safety requirements of the airworthiness requirements of
military UAVs. This avionics architecture design has been verified through the system integration test and the
flight test after manufacturing the UAV.
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Fig. 1. Global hawk UAV avionics architecture
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Fig. 2. Design of UAV system architecture
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Fig. 3. Results of UAV FTA(1.72 x 107%/FH)
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Table 3. RT address allocation

FS-X/Y FCS-X/Y AN-X
Y RTFL| AHY |RTEL| AH[Y |RTEL
FLCC(X/Y) BC [FLCC(X/Y) BC |IMC BC
IMC(XY) 3 |LA FCAX/Y) 9 |U/VGHF 1
EGIXY) 5 |LF FCAXYY) 10 |VHF 2
FMADS(X/Y) | 6 |FLAPX/Y) 11 |UHF 3
ADTCH#I(X/Y)| 7 |RF FCAX/Y) 12 |Reserved | 5
ADTC#2(X/Y)| 8 |RA FCAXY) | 13 |ADTCH# | 7
RALT(X) 26 |LRI FCA(XYY) | 14 |ADTCR®2 | 8
PTS-AS(X/Y) | 27 |LRO FCA(X/Y)| 15 |IFF 10
SIDAS(X/Y) | BM |RRI FCA(X/Y) | 16 |[ECSC 11
ABDR(X/Y) | BM [RRO FCA(X/Y)| 17 [SAR 13
- - |LBCUXYY) 18 |EO/R 15
- - |SCUXYY) 19 |ABDR BM
- - [IPCMUXYY) 20 - -
- - |VFDRXYY) 21 - -

FS: Flight Sensor Bus

FCS: Flight

Control System Bus

AVN: Avionics System Bus

RT: Remote

Terminal

BC: Bus Controller
FLCC: Flight Control Computer
IMC: Integrated Management Computer

EGI: Embed

ded GPS/INS

FMADS: Fuselage Mounted Air Data System
ADTC: Airborne Datalink Terminal Controller
RALT: Radar Altimeter

PTS-AS: Precision Tracking System-Airborne Station

SIDAS: Structure Integrity Data Acquisition System
ABDR: AirBorne Data Recorder
LA/RA FCA: Left/Right Aileron Flight Control Assembly

LF/RF FCA: Left/Right Flapperon Flight Control Assembly

FLAP: Flap

Controller

LRI/LRO/RRI/RRO FCA: Left/Right Ruddervator Inboard/Outboard
Flight Control Assembly

LBCU: Landing and Brake Control Unit
SCU: Steering Control Unit

IPCMU: Integrated Propulsion Control and Monitoring Unit
VFDR: Voice/Flight Data Recorder
U/VHF: Ultra/Very High Frequency Communication Unit
VHF: Very High Frequency Communication Unit
UHF: Ultra High Frequency Communication Unit

IFF: Identifi

cation Friend or Foe

ECSC: Environment Control System Controller
SAR: Synthetic Aperture Radar
EO/IR: Electro Optic/Infra Red

Table 4. CAN bus device allocation

WMADS-CAN-X/Y EGI-CAN-X/Y
muly | muly | Zuly Huly
FLCC(X) |WMADS(X) |EGI (X) [SAR(X), EO/IR(X)
FLCC(Y) [WMADS(Y) |EGI (Y) |ASatDA(Y)

WMADS: Wing Mounted Air Data System
ASatDA: Airborne Satellite Datalink Assembly

632 / St=rAt e )83 X)) A25d Al62(20221d 129)

SHAAAES AT HolHHAAVN-X)= 3
AHFEHE  THoZ vk Z(Flight/Safety
Critical) “gH|E A <gt AHF F(Mission critical)
AA =AM, TFo] 1553B HAE
2 AFE 7} EO/AR, SAR WS SA
= AAEIA T 1553B BlAaE 7)Ao o]F3E}
(Dual Redundant) 5/4& H o 4
Fad5Agu)ef] Hgalrldls FEe AFEE 2l gl
of 459 W F25 A&l
S EJH])(EO/IR, SAR)E 1553B HAE AR5}
A AFE Y] AR By JHERE 572
, EO/IR, SAR FH]7} G553 of-& %
QF-FA] CCD FhH|Eke} HATA] A oM 7t ep
=3 o8] FdHelE= 1 Gbps(Giga bit per
second) ©]t]Ul(©]3} GbE) TAlCZ o|ryl ~9X=
A FAdelHE aA 7S AFH AGoR
kal=

A dlolElg A gl Al A= 3
o] ZFAIRYEE FA7] BAYH, dFH] 289
S JHAARA A dEAES Fake]
Aakar, 7171 e B} oA g5 3
A SFANDE Bkl AFTAGHE HAFoF &
7] wjZol]l 1553B dHlo|E{H = 9]o GbE SIS
5 H{3es A s

A vlolE® = guel 1553B HolE{H A~ Hg A
B YA AT g AE] HolEHm e AF
T5 S0a, HAxE AT dolHu e A3 o
A @Al WP EFTHFE I Fek] aokgk ot
v YA AEo] HolElH 2ol Aol Al dlolHH
AR R AEEEE AASSI Table 32 1553B W2
A8 "I O] RT 54 ddatolt).
DNEE d7IAEgA e v 2EAFE 1]
2RI o]~ CAN W2E AREsIolt) Hdxg
FE 9} 1553B A2 AFsts 5GP g
HE ZF 200 Hz 784l F719] Al dlo]elg §A
Aol ¥ 3 1], EO/IR, SAR Fnlo| #5317
3 HHAA CAN HaE Frisiola, H3adHd
7} Broadcast H}2 o2 FHABE AFsEE A7

%t} Table 4= CAN B~ FH] & ot}

o
9_1{
oft

ot 0 ki

il
Y W oo oft

N do Ho pE ol ol

ol
o

2.4 £217| Hlo[E{¥ 3 olF[H X AA
dolg®a opr|exE 7MAA deole#E At ¥
A, 234 A9k 94 dlelE¥ A 3% Haw 74



w8 welvle FEAA oA A

&l 01714 AELE i}ﬂiiﬁ}.
(APDA), ELZH 22 A %%%’d i](ASDA) A ¢4
EA10|(ASatDA)E Ao 2 F§tete] n|aAe} A4

ZEAF 7] HolE B4l gdshs 9 itk &
AdlelElg AA o1 7]= 17| AAS] thEst A
g Bk e =E agste] olFstr AAEe
w, Hot/Standby & #-83Fe] Hot |7} 1L7%o]
Yrtlgb= SA] Standby FH]E= thAZF 7hseteS Sf
AT

B ZEAFEHE o532 AAHo] Active/Active
WA ow Fafshzt, Zbzbe] 1553B BlZo o]FEhd
ZyZyo] wtA ol e Y A A o] 7] 7} Active/Standby W3] S
2 AFHES sto] Zhzhe]l gAjdlolE " A A 017l

e RTFAE d9silah olFst &8 7iId2
Active EAdlolE®AAe)7] &4 2A Al Standby
HAdelE P A 0)7] 2 g 8§ sh= Zlolth Fig
4= mgFHFES} "Rl "E a7 11
1553B W2~ A% o7 g3 o]t}

Flight Control System B~

FCS-1553B X
FCS-1533B Y

FLCC

FLCCA |
(Active)

Flight Sensor H{ A
FS-1553B X ]
FS-15538 Y

ADTC

g}iit} dEd GbE =913 vt #

flo
A
o,
o
N
)

< L3 #2994 Vs AE

- HEIARE P A 7S A

- Ed SR Aws] e R HEshs QoS
71 A8

(e}

Fig. 404 wAdlolEd A o]7] ol Algd
GbE ~=9x9] Z £ E &3S Table 59} 2t}

Table 5. L3 GbE switch port allocation
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Fig. 4. Airborne datalink controller interface architecture
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Table 6. Taxinomy of UAV levels of autonomy
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Table 7. Average of system failure for military UAV
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Fig. 6. System test scenarios
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