http: /www. jsjkx. com

DOI.:10. 11896 /jsikx. 190900164

St A g

4

AMET AN BAM S EE R RATAREIE

xR B B RBE
HEMEMARFRHIEZFAADGISRATILEGEABERALLE  #HE 210016

(youwenjing@nuaa. edu. cn)

H E SFRMELTFEARFERGAT, RANA T DAL, QBB AR EHRAEEANERBZHT I LR R
Rz Xz, ATELASRILENESSEARE. ALEHRAT AABRRANEHGEL AL @, AT SR8 £
HLAEBRESH AT FGNRABREHORANEAM R X4, KABERANEHL AN LR G TR B AZEBENARLR
LB HEFTRT —ANOBRK. MY BEORARMTARL LN LRIEK, L. 2N ET AL HEBXHERAELAN
BAMFE LG ERMOFRAR SN TEESELEDNRARAESW R AR T R)G A BES BERMBATT AL R
B BT AABREANABALE RS S ERZERARGTRLS A,

KB AANSERZEM ;4R 824

REESES TNI29
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Abstract In recent years, with the development of electronic and communication technologies, UAVs tend to be miniaturized,
large-scale Unmanned Aerial Vehicle (UAV)formations represented by UAV swarms have attracted the attention of industry and
academia. Considering the increasingly complex tasks and application environment,autonomous UAV formations are become an
important development direction. In order to realize the autonomous control of the formation,the Flying UAV Ad hoc Networks
(FANETs) which can provide efficient and flexible communication among the UAVs becomes critical. However, large-scale
brings a series of challenges to resource allocation,channel access and network routing of FANETSs,and the layered architecture
can effectively deal with these challenges. Firstly, this paper introduced the research status of two kinds of common layered archi-
tectures including clustering and alliance,analyzed the application environments for both architectures. And then this paper made
a comparative study of the two kinds of architectures. Finally,the potential research directions in the future was discussed in de-
tails.

Keywords UAYV layered architecture,Cluster, Alliance, Autonomy

_— TR Xof 52 A% WA 55 A B 3 5 AN G B 3R 05, B AL EE BE AT

i

VT AE R, o A AHILTE 4 FH A BT 450 48R 3% 1oz B ke e )™ 3 , 4
PRI 42 0 O A M 0 e A BT R M s
AT AR AN AR R R T, ANTE L R R
B, T N HLSE AT 55 W AT SR PE AR v, B2 A B I RE AL
HE 7 LA S 8 7 468 PR 2R A BRI 0 L 5 B AR 2 ) I ARAT 55 BTt
Z TN R B 3, BiE s T HOR 9 K, AL
BN AL B, DL B O AR B R TE A WL R A T
TR

FfE H 1 :2019-09-24 R H I .2019-12-12

AE Y 25 ZE 30 5% 55 T 7 oR L T B 0 AN AL T B 0% 4 AR #I Ik L
YEERSE . B TR A5 0 T8 P9 AT o LUBRIE TARAE 55 19 5%
iR IPFUNGINEIECE S s Y (PPN IR LS
A EARE . LU BE w3 e A e R RS A S
SO 38 3 o A AL 2 18] B9 A5 6L 52 A S0 ke 22 0 AL ARG o
S TR L g ARG BUAS Lo BE 20 B JE 558 RSl AR BRI T i &2 2%
1E55 . W R IIRER K

TS A BT o ZOR R FTRE RO HLIE] P [l 8 A . 1%

A SCE AT AR R COSID) L il E 7 4RI 5 B .

BATH K E AR (2018 YFB1800801) 3 I K A AR R 4% K42 (61631020,61827801,61931011)
This work was supported by the National Key Research and Development Project of China (2018 YFB1800801) and National Natural Science

Foundation of China (61631020,61827801,61931011).
EAEVE# 3 # (dch@nuaa. edu. cn)



e SCH A5 B TE AL B 2 M 43 J2 1 3R B A T 0 255k

227

S0 JC A HLERHE U I 7 2K 40 19 506 T 0 S e 4 4 o) L R s
b B S 0 SRR A A s — ELBE 2 B T B T AHL
N 8 38 A Y [ LI B [ TGk S B . TRt AN A
E RN M ) JC A HL A 4 M (Flying Ad hoc Network, FA-
NED) ™ /iy T30 8 R ML TE ABL A FEBE R BE R,
AP NIRRT Sl 3 RER % € W | dl T D
378 52 B I I B A O 1 2 A A T 4L 2 b 4K 1 T 45 45 4 Rl
LSz B R e Sk SR 13 STHE T A Sh A A FIR H
26, DT G A2 T8 A MR B R AR L v 3 25 15 0 1 B 38 1% 75
SR A IE T A A b O 2 RNRR R PR R Y I K A

b SCRT IR L RS TC A DL B R R a5, (H ORI
HTENHL A L 0 B R 43 C A5 0 A LA R TR 2 i Al ok
TR/INBIPRIR . B R R AR, B 5 A e T 4% AR R AR A )
B, 528 AHSMEIPL, AL A A LU L% KR R0
A5y R T A K R G R AR . T TR AL A 2 L L B R R
AR NS A /N BB I 2% 5 A LT TS R, 4 )R R
(CEEN S e R R NS N N E A TR R (ER W
X A . HORTEAL G H AL SV 4% DL R ZE 3 W) 7 i 2 K i
a3 2 VR Z A (Y B 5 45 R B R TR B 1 4 T LA = 4
SEAR RS A A A A 1Y R DY B BOX ST R
BT 7 X R AT AL B M 2% 1 43 )2 ZE A E
fTEIIIE,

ASCEFETTBRMNT « D Y74 R AT ML A 4 M+
AR 53R SR N MAC JZ PR, R 4% 2 9 % i
BT R B AL | 97 5 O T BEAT B AN L T AR SO R A
A 22 B 1Y F R Sf B ] o o) SR A 45 T8 A AL 2 I Al ok
)38 15 I 5 2) A SCORT 43 0 Ik T VR R 43 J2E AR A 1) R S F 5
B AT A R GAT OF AR 4l 0 ABLAR BEATAT 55 AR B A
e PR L A BT T 43 R RN B B RS RSB R D AT TR —
LB TT I . ARSCEE 2 WA AT AR KA TS AL B
20 ) 4 2 B B B 5T R 5 2R 3 YT A 8 R T I A Y R AR
AL 4L 53 J2 B0 0 58 BAR 5 5 4 739 X 43 1 R 16 B i
BN AT T X A BT 5 5 5 WIS T R AL H AW 4 )= 28
T MBI T I R A A

2 BETHHEHNAAETANBANS ERK

G HEE R Bk mT DUOKE I 4% T A R o B AL A
e Pl 7 Sk R A A DL AL B R Sk BT A B A P S A B R
A DL B SR S A5 L PR B R T B 5 B 5 AR Sk =2 (A 1
OEE BRI AR SR P B . Mg, i
A AT RS RAS SRR R AR T A R R A S
BIRE Sk IF AR . A T A B TR DT R I A Sk A
0 O 388 i T B PN DA B A S R A S I O & A e A kAP BL R
Bk & . W E 1) B R, T A HLEERE 4 8 3 A~ FE, UAVS,
UAV4 Fl UAVY ik 1.5 2 Ffk 3 ik . AR TE AL A X
3ATRMBERL DL s — BRI 5, T AN S T YA 8 S
AR RS AR IR A E R AT IR 4D . B 1 () PR 2
5% 3 A1 UAVA JRFFFESL i, B 7% 3 MR W . X
AHLEE B sl | Rl A R AL TR i % 0 3 285 7 LA R T )
55 S5 R 4 KRR TC AL 20 90 B0 3 S LRI A O T B B Pk

(b A I A

BT TE AL 4
Fig. 1 Maintenance process of UAV clustering
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