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Abstract

As an important part of modern equipment system, UAV has the characteristics of low cost, dex-
terous target and low risk. In recent years, the emergence of clustered UAVs has further demon-
strated the cost and quantity advantages of UAVs in future wars. However, compared with
man-machine, the reliability of cluster UAV has attracted much attention due to the incomplete
maturity of UAV technology, more hostile mission environment, complex and diverse relation-
ships among UAV. At the same time, compared with traditional reliability analysis methods such
as fault tree, Bayesian network has more advantages in the study of complex systems. In this paper,
a reliability modeling method of cluster UAV based on Bayesian network is proposed. This paper
proposes the computing logic of the reliability of cluster UAV from three levels of single UAV, UAV
subgroup and UAV cluster. According to the modeling process of Bayesian network, the Bayesian
network of cluster UAV is established. The work of this paper provides reference for the subse-
quent research on the reliability of cluster UAV.

Keywords
UAV Cluster, Mission Reliability, Bayesian Network

REF T AHES AT MR DI R 42 4R

BEER, o8k, 3 R

THETHRRFRGER S TN LI, By i
Email: 2584318330@qqg.com

Weks HiH: 202047 H21H; FHER: 20204F8 As5H; &4 HiH: 202048 H12H

3
3
d
<

b
N

H E

TMUEARRRE R RN ERARI S, RAENER, BHRRYG, REERORES. EER, SHLA
PLE R — P R T BEANERRIR S RSB RS . ER, HETHEANL, TANBRHR

SCEFI A ABUR, B VE. ERETCANUE S AT FEE K DU g B D). TR SEALRN A 5 R, 2020, 10(8):
1450-1456. DOI: 10.12677/csa.2020.108151


http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2020.108151
https://doi.org/10.12677/csa.2020.108151
http://www.hanspub.org

BB %%

TR EFAEEMERS . TN AKBRRRERSHERR, EEEFLANBES TREEZ
Rik. FNS, MHETRZENRRRGEHTHIAN, AT RN SRR TR T AR RMS,
AR BT UM BT 4 R ANAES TERERER TR FAXAETAN. EANLTR. EANE
HEARR, B TEBEANESTRERTTEZE, R\ gEEERE, 8 TRELAN
B UM B A48, ASCR) TAEN B SERIARRE R ANUES AT SR MERT AU R4 T AR L.

XK
FEREN, ESTRYE, DN

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

IR, AETCANBAR S AR AW 1B AR, BERETC AUy — RO R A St ot A 2
SR [L]. FEEBETIANAES, AN B LR 284 iR — S m R BT AR
SIS AT A BRI AR B A — R IR XU (K 215, (AR AE T ML 55 T SRR BN AR 2 53 QT I

FE . BRI, R F AR NS B R AR B, (HE Ak, AT TR ANUT S ]
HSCHRACARIR 2D [2] 6

USR8 42 M T R A R G AT SRR U [3]. ASSCRAERRETE ABLRI S NN AT
B BNV =R, T RS W EEE, IR DU 0 28 X6 3K =AM J2 G EAT A

2. EHT AN

CERTTEN BN EEGERE, AEEMSNSEFT, SFREANULEEL, Bl “T
MHLFRE” Th& “TRNNERE” . P RIELNIEEN RS . AN TR 22T
MG, AN R BN AL A e oR TR kb 5 B DhaE L BBk, AEFRARH R LSEEl. “RANLTHE”
RZHRTNIIE AT, FERPATOEE . MERSHR. BT SRR, BT BT ANRE RIS
AT BURAR AT 55 AR 55 T R

AR, FEE TR PR LB S BRI PR A R, 15 A2 o AW R AT ORGSR 3k
[ e A E AR S5 H AR, BN “TRABUERE” [4]. “TABUERE” WL ZZ DTN TR U,
T NHLT R [ IE L — 58 IR 5% R AP F) 5% F R SR AT S5 o

3. KRBT ANNESTRMESH
3.1 BRANBESTEM S

BIENNEERETENNET RS N TT, ARKEAN G A FERAES TEEE. #2500
INUES WTEEMER R RERA . TANE S PRGN SRMIBIEL . R BRI R W RS
[2]. EANLE B ARG AT FEERT LB 2 RAGRERS R, S H RGN P A4h, HIB. s
BEFI R S 22 52 Jo WL TE AT S5 1Re 7T BUE X =M U S ANLIIRE S5, 20 0N ke Ko ks
W B 9E NATLAIAE 55 AT SEVE A -

Ri =k kK- R @

DOI: 10.12677/csa.2020.108151 1451 H LR 15


https://doi.org/10.12677/csa.2020.108151
http://creativecommons.org/licenses/by/4.0/

BBUm %

3.2. EAFRHNES TR
WRIGTANL T RE NIRRT 30 BN TRRBOT D NREHA, bk A =F.

321 BRATFROEFZTEMS

K 1 FRoRBR N AN R R G TEAR LT RE . AT AN T RE B 55 TS PEANDUR B
ZRIENMUESS AT S S BAOG, I BN e . fE1E] 1w, A =2 AL — > S RS
Hy, MFEAIL, & TERIPRITCANSEFEAEATR _EZE I AN R Beai ), WIS HIRE, 2454
RN AR . AT EIE AN TR SRS, AEREE BTN RIS, I E A S EATR
ST ARGt B REERROR EE AN T ERANLEE R R .

\
S 1!

- _— ks
. . ~
Figure 1. UAVSs subgroup with hierarchical structure
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Figure 2. UAVs subgroup with centralized structure
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Figure 3. UAVs subgroup with distributed structure
3. RGN T AN FEE

A RN T RERESS AT S B PR ATA T ANURS L F e, £ 3 F1, BT
FEHVUZETE AN R, =22 ANLIE R TAERD AT LRAE FBERAT S T 5E 1 . A3 N AL FBERAT 25 1] 58
P A

P =4P°-3p* @)

c I I

3.3. TANERFNESTREES

(T NHLIEREE A, 2 ATE ABL T BERT R AR IS5 DM T —FESS o RUBRIRAT %
MAFERISCIFEIL, W5 SO AT AL T B AR A BLSERE.

4 4 JT 3 AT AMLTBEIE 15 40 ABLAL AT ABLIERES 10 . T ABUSERERIT T 4 2k iy ot
(5], % T HATNIURNOR A, R At RIS SRR . 4 MR
FABLTRE A ATRE AT BRI BT R [h 0T R AR R, (F%
FRRAMRRTEAL, S T B A A DU T BT A0, & T 2 A
BLITGEbE . JEABLTREA L. & TREZ IMSHAL A8

et B AN T 4307 SRR AL TR e AL TREL M HAE 2,
AR = A TEABUT BEARE R T, 4 AW LS T . 6 AL O E25 P P, -

R=P R P, ©)

DOI: 10.12677/csa.2020.108151 1453 TR 5 R H


https://doi.org/10.12677/csa.2020.108151

BBUm %

Figure 4. Network structure of UAV cluster
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Figure 5. Bayesian network model of clustered UAVs
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