3 1 Vol.3 No.1
2022 3 March 2022

Space-Integrated-Ground Information Networks

SDN/NFV

710077

otz 5 S Z VR SRR RE B O S, HLse v AR S s U il 3 T es SRR R Rl =
K, NAMEGHAE R MSAAE AL, SHTSDN/NFVIEORRR R, FEIEER FHRFSDN/NF VECR 512 5 B S &,
ST SDN/NFVRIATZ 5 AU, FHTE R HALRG ST 5 BUAEEE T SDN/NF VAIATZS {5 B 28 AU AR KT IT 517
FBAk o AT 2 (5 B2 U R B AL B AN IR ARR B S R DI TIRZR , AR (5 B I R b it 2
R SAER 5 A DIREREAUML s s s IEkIIRss
TP393
A
doi: 10.11959/j.issn.2096-8930.2022013

Aviation Information Network Architecture
Based on SDN/NFV
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Abstract: As the key support for the emergence of cluster combat effectiveness, the design architecture of aviation information network will
influence the combat mode in the aviation field. Based on the future operational requirements of aviation cluster, the deficiency of traditional
aviation information network was introduced and the technical characteristics of SDN/NFV was analyzed. On this basis, combined SDN/
NFV technology and aviation information network, an aviation information network architecture based on SDN/NFV was proposed, and
its components were briefly described. The future research directions and challenges of aviation information network architecture based
on SDN/NFV were summarized. It also explored the ability of establishing efficient information exchange and fine-grained aggregation of
resources in aviation information network, which provided reference for the development of aviation information network in the future.

Keywords: software defined network, network function virtualization, aviation cluster, network services

0 LIAMAIIBEES ) |« PATHII (2288, LT Hm AR )
Mo 2 S0 1 o R Bk A e R o e e, B SR TRS, ISR SERAE IR IEH LAb, S
TEASRIE SR EEE H 25 8. A e AR R I Pa RGeS E iR,

PARGRER R BT, AR PR oR T i i 2405 2
7 RS TORSFERIR AN USRI B . Dy ST =S
SRR AR I, BT THE A2 & A5 EAg T AR
22, SRR R SRR AR . SRR SR LA
SIS Iy, NP B RE B AR ), BT
e A N 2 T 2R P R S B PRI B IR sh A5 AL
XAF AR TSR AT AR (R

2021-10-30; 2021-12-10

TEDQLRRERI R RE SE o R AR BRI, WU R B 2%
MR R BOESF ORI E R B SR K
BRI 5, DA PR RESC 2 F & TRl E 3L
MBS BT G RINLED IR MR RS I 2
Ve, Wi s B S DR VSR . MR ThahAS
ARG RS TR A

BUA TS 7 B 2% T R s iV B T AR 153

B AR RGBT E (No.91638101 ) 5 BEFEE FARBIFIL G RBIIE (No. 2020§Q—483)
Foundation Items: The National Natural Science Foundation of China(N0.91638101), The Shanxi Natual Science Foundation of China(No. 2020JQ-483)



1 SDN/NFV

IR PBR], (BB AT PRIk RE /155 1 4 AT
2V B RARARIGRRE, AT IRE B e | AT Eh R
— MRS T AL B o THI T AR R PRI 55 75
RAFAEQ P AR

(1) BB Woss 5 B2 2 T 20 Bt e
e, fREGE R EAMEAL RIS AR | TR
SRR i, B AT U AR RN A5 e o i
18, FF G bR i o B 5 BUE B e ks
BEJI LA S PRI RS , TCTE S IE RS R 2%
. BRI, S 2 F R B IR 1 H A AEARRT
Mz, WS SRR R AR,

(2) “HHA" Bt RGERMIL AR RE
g1k, K AGMERIRIH RN TR BORbriE
SRR AL, BUE R ISR XME AR A T RE AR, 5
DI EIE EARAE, PR T AT S &k DRl 5 B RE
J15 & ARG CRC E T SRS SR RO S 2 2
WA, AR TSRO, RN —FE e
sl R B AR5 IIZE AU ISS . & R gersh
AL ARSI & NS R DIRER s R T, P afE—
RS2 ] RE S ECF & BATIREE

(3) “#h TR BeETT AT 5 BRE 1

AN, BT EEld Pl . G— MR ARbRE . 1
IERINEA R G055 77 BT HI S (5 B 2R MERR, ORI LA
KA1 SRR EAT TC AU 245 IR DA S 2L
FOFS PRSI ERER . BE0 T BN R G5 R, [N
B “ATHN T AR S B A B ISR TR AR, A
AEMARA I s 155 B 8 IR T

FEI N AMIG T 1 2T M2 QA ARSI 7T LA 38
fROCELZ RS, EXTIRE SR U . £ET2014
FERBTEaESRmE, Z0H B ET A
£ R S5 R e P FE 2 R AT 55 b R PR Ak — Fh 6137 7
B, BT E IR AR it ST O T PR S IR AN
ke EARE BB, AR s Kb & 45 m] R O FE ik
ShE. FEEEPRERE A7 IS (DARPA) KA
ARAERE T H S EZBEAAR, 80T RS
S R B ) s ) L o R R SR e B A DA B B e P
PR Sedt 25 AN BROR, HEAEN 2525 | 2SS HifE
AT S5 T K EE G AT VS TR V1. IR s ot
Ji& THHRANTE, S8 3Ck51 A 2 KA TRe h Rl fEk Fh e g
LEFARMYTNS, PABFRES IS R &R
BUATZS L IRZ8 2300 s 225 S0k [6] 28 T H 25 B 24 ss
TR, NH RS R B T —Fhis &



GV e mESANNSIL T E /%, ZAZAAE A%
FErE B EASRALPERE T .

A5 X 2% ( Software Defined Network, SDN ) ]
L hREREAMY, ( Network Function Virtualization, NFV )
BRI H K g i 2 5 2 0 4 B2 B4 i) % Je JEL i
S N ACKE ol s ) V- 1055 A5 V- T el , sl
T IBU G Fe 1 R4 P2 A0 SR Bt i i e 4
P, RIS AN E R, AR T Ol IR
R LS 28 BUAG AT . NEVEOR! ] S
FERAET B, RRIERE IR ES e  SF Bl s i IR SS
mrZ W, R ENIRS RN AT RS a T T
IR AR 2 UL Dhfe, BAT REE 2 DIRes
EAAARRRE T o A, ASCERNHE G s (5 IR AR
[, 255 SDNKENFVEARF A, $E T SDN/NFV
ML (5 B A8 A, O LA B o M s A THLI A T A
4, [P TR AR T ki, BRI
5 EMIEEIERE, EMsSURAR LR R, s EE
WAEE IR TS et 2%

1 SDN/NFV
1.1 SDN

TR AR K Clean Slatefiff 754112006 f2 A4 A
— PR AT 2 A B 12 A BT 45 S 1 S R £
PRI ARSI B, B S s ) 1 5 800~ T
ITE, BCNSDNEARIERE . 20094, MCKEOWN!"!
TERARH TSDNIAE 2. SDNEAT 2 1% FE AL 4R DAEN
. HEARZMmE2ArR, K2 (a) A2 (b) 4

songl || sowm |

I

(a) SDNAUGIEZ A LfA

2 SDN

Vorigis <—> ZHEEE ¢ - = > EHR

BN SDNBHATIE RS A, gty iR
=N )= N3 € =D Y S S AT ST RGN | AT~

IR R 28 R sk, R IR
LIRS B B il E s fE B AR BRI A S
R IhRE . #HE P SO B S O R 2 TR A T IS
PR DA R S T &, TR 2R aim s 2 5
FARERPARERT, Wi FE ez O E R g S R 2
P8 Es, B dbimiE T m o T E RS N
Mo NHBEQESHEH TR MRS, 3T
[EE M atio) = SN S o = RO a5 € ) = N E /i
W28 B IR AR AT T i I 28 IR %, L e il I IR 55
& gnHE s S IhEE . Ml gy TG ES SR E
AR B AR LI, b IA 4 U2 0 4835 2% s i 2 44
PRI TAMGACEE, W FH P R e B2 IR 55

1.2 NFV

R Mg N\ DUEIR I Pk, A ARG BE
R RPN SS, TR 55 AL AR 8 =5 R 1 ™ A%
PO RRNGF , A O 2840 D RIR B B3 o 152 B DO REN
PR 2o, S o 4 IR 55 EORT RIS | VRS
SO REPEARR ™[RI, O ROt ke AU
VAR RIS, MRS5S BRI AR S5 375
LT W S s PO B AL B, S 4 I 55 AR
BERAE",

NFVERI K &R 55 54 A 1 sh A B E AR 55
BRI B T g BB . NFVE RS ES
FEATIRSS DIRERI T BS, K —TUR 5593 A Do — A LA

'
/ﬁﬁ/
iR E ol I
S~

B S =
{

N )
: )/
RS SDN#ztllsy /

Y
Pl ‘ o Y
N

@ P Am

\
Crgigae ) (g ) (msiss )

| wgmee (i) (Mg )

(b) SDNAUIHEEERIA



1 SDN/NFV

M Raa Tl RS #e ERREIUMIZRIRE, Mifibem
R SS DOREARZ I R o R FUA P48 DR AT LALE A R 1A
2N HE S AR, 1 T AU RN B AT o
SIATIIMIZEALL , NEVER AT ST 5 T g,
FVFREAE AR PRI R ASHEAH 3 B, A B T
BEATHISE . PR DhREBISE A R PEAT BT F8 4 R AN
SRR B R IR A, NEVEOR A 2 e
WIS DhREM L ZAE IS5 75K o

1.3 SDN/NFV

SDNHUAFAT S IR Y- 1 2 B RO,
TRAEZ TR PRI (5 B 2R 4 R 46 1L
K, AAROERTEE R B E ) SR ah e
FMESS TR AR o BV Al i A
itz P BB R FRCE R AT, TR Bt e
s FtilEs 04 RUANRE ) T SR I 2 RAS R
ISk, SR TIURC 4R R SRS JC ik RO S A A AR 1L
. PRI RS B TR S e R RS PR
ORI, NI 5E03 AAR VRIS HE o

SARBUIBTRER G, s F & RS s AR,
G TR AR I TR IR 55 11077 2O SRR B T
TERHIZ) . NEVER S (5 5 W45 45 6 ] SE B
AR, B IR SS ws AR R BT AR IR S5 0 0 5
FIEDASRAEAR S5 IR S BIAT AR R S5 75K, S5
ARUEBEA PRI RN, NEVEARKA D
TR ERIEEE, —HR a2, vl
PRUEFT AR S5 IR 1 T

2 SDN/NFV
fEYSDN/NEVIHE ARES S DA EREPA . %58
MR 2, PR TSDN/NFEVITZ (5 B

LRI, FEIRIET . I, PRE . $UT (Observation
Orientation Decision Action, OODA ) {EIE s it
BRIRM, SIS R R KRR — 4 . MR
RS IIIRSS Dhae T K G W IR RR 98, TE s Aok
MR 55 5%, AR B IRA PR S N 00y KA
SR RIS AR

2.1

RS ERR oK, H43E T SDN/NEVIRTZES (5 B/
ARG R R R EHEMIRSE, WE3
FroRe

BB 2 B A =l AT E AL M SRR R AL
TE AL K AT A7 E AR PEAN RRUE FO TS A T AL
o AP ELE IR SR A AR, BETNFVER
(AT 2 £ L DR 8 TS IR A i 2 B 7R TR 15 25
OB s B0l FIR S5 7 SEl & 26 IR S5 Thie , MifiBé
fireas - & BT IR TSR 2 15 2 P48 1 I A 55 1R 22 A
k35t 770

A s il THEIE SR HF A M E s 5 B A s
HE, i AT V5 L M R B 7K 55 s
VAR IRHA TR G I, TP R, A
TG, AT ISR AL R T IR A ot
S, ATHEF SR R MBS BT R . [FIINSEREE
Terpipastilae, WY 7 E B RBHREAGE
AT SEIRIRAT G IR S I A2 AR S S IR B RN

TR EAE O A 45 B I AZ O S R 4, S8 RO
5 %% BRI IR BE LA SR S5 T3 R BE . IR S5 He N
VPR SE R 2 IR 5 ol — R AR5 23R, TN %%
M 55 BEZZ AT IANT 5 NEVERHE 5T RO AR 55 I 0 45 7
FgmHE, FERHIRSS I A a JIREA T 3 FEAU 2% Dhie
( Virtual Network Function, VNF ) &P 3= 305 VNET

R | BbmRss || JouTERS || SEseRs | e FIFRERERIR @ NRISAZN
@ g R
JerrdEr [esicam|
]
R | obsaim | | renemin | | s | | ek | e R g \—/
VNFEFL
Mﬁﬂjt ......
R
; > A 3 AN
A = v p
w2 » S g % N e

3 SDN/NFV



e AR, UFEVNERSE) B, HUET . IR I
DA ENASY di 255 T AR, B ] 454 2l 2 A L 1
PR ESAE EX s 3 TR — 2, TR Mgk
IR, RS TS TR G—EERR T 20T S i
ST RO A0RL AT R, 3k B P 28 PR RE RN U5 R T
RIPALI, T T 5% &3 i 2 MRk IR %5 75 ok
AT 2 i 2

K55 E a8 N BRI ERR TSR &5 25k %5, Hh
IR 5% AT B Z 3 TR E MR PR BEI0 & 2R B 0 R, 34T
S R A R . ST SDN/NEVHIfAS
15 B 2B T R ERT A KA a2 Bian s, it
TTHIRACALER, SH3BHE N DURAL T I8 R AT S5 BT as i &% 26
MR&SPeET, (EVEREREEFE(L . EAh, FadE A Damad i)
e R U IR SS 2R A, ST B IR SS HRR sS FIAH O S
e, SR RTVCECARN ZEUR, M IfiE N AR AT 55 2410
HIEE A

FTSDN/NFEVIILZSE B4 200 B A R ae 1L
SERHLRO S, B HANEVE RS TR 55 Dhhk S
O, MRS ThBEMO S B E RS, W T & g
2305 BIMESE 6 5 DhRe AR G p e, 395% T s e
IHERRE T, AL T-SDN/NE VIS {5 H 48 42 ,
W RN ST & W IRIOITS . BRI S SRR IR 4L
WAL SRS, ATk IR A s I L 1%
R RIS o 1t PR N IR I 4 — R, AT
FTHEAR ARG 015 BAZ L BE 22, SCPk Me B bk 4k
2, 3 BAEM S R R AE

2.2 SDN/NFV

el 5 B M EHE SREE TRk AR 155 i 4 s
V-5 RAEVRREGE, FETSDN/NEVIZS /5 B 58
SKEREIN S . WIREM . ERHEROS; T2V E
SIS BRI PG IR AL 5 | i A BRI TR | T
B, GiHOODARMIEEREI, 58/ KM e
REE, FFEUYTES S R R B .

SE s LR ER L, T SDN/NFVIMZ(E
BMERH “m—i” 4, 5 “FEum” Pl
T P R T s T AR RRE 1
26 F, SERON ALY G AR IR IRAS 8
PATHFE G RIS B Bfo BRI H#T
FE SR R, DRIl i 51N 2 4l #S R A2 5 47 il
SRR, RIS EEIRS 0 CEER” R Y
AR o “FEHT DTSN R N B AR A
BIys,  “gmBAg” 05T P E g yilasn i
FGEFIRASAE B —8 — B R psiilas L&Az, W

ST DO R s P L. B R AN
IRFEEM=S B MAr e, MR R & 28 ISP
W6, & il T S5 AR R A
FHRIRAS VLA GaRIBUO PRI R AR A B “iBE = 34T
G I ARIE R IR SN R IR GO0, e
=7 MRS EEFE A a R,

FESBRPEGE R, e e AR AT RE T,
WH AN/ NBRIET SRR, S5 K ANLE)
VESR . AREEE A PRAVRR SR A . i bLEh I TC
AMUEBBAE TR RIS, A AR IOe s 5 Wz EAr
RS E IS 5 BT RN, FEbE s HpUsae 1
[N 5853 KA L BT IRUEINRE T) o IR, oz Seate i Al
LBEER N RE VIR, DURTR M | 42 FIN LS BAL
WSS B Pddt s, &5 B AW B AT 5 R
7, BREREHEE, ETEEA R TR GRE
MM i ABIEA S

WIS THLEN G 4R . VAT A5 BRI R
SR AT, AN BT B bRiE E4RH
PRADCAR R, 8 A D IR T 6 A1 55 55 SR FIAOG
M55, IRSERIRSSER T RE “HHR o HEERE
Wt R IE e il P OBRIURES, HRE IR
FORem EAE AL, SEBAR e . bR i — AR
ZER, T & KSR EELRAE R
W A5 AU AR AROT T 8RR 7 5 T 1
KPP RBE FRAE SAASE R T — RIS

25
A
PR g5tk ABEE
A
(Egail=
YRR B
BnE e,
‘ YRR
pE e = B

T SDN/NFVIR A (5 EIER I SR SRRk
B, AEETRFEIRE], foE B R
FIPRIRIhRE Rt T sh S LA, SR L A
i, MEENz 6k HRas, A s,



1 SDN/NFV

TR AEN 7 AR =Rk 555

3

FF SDN/NEVHIMLZS (5 B M 20 2 s 5 2
WA 21 BE AR ARk ik i — R 2l e. ASOR ST SDNY
NFEVIIT S B A3 T T RN A, (HES AT
235 B AR BRI SR 5355, 58 VF 2 R Mk
(RELRIT A4 BT SDN/NE VI Zs 5 B oA
KAFCTT A Mtk A TR A

1

ASCEH T H T SDN/NFEVIILAS 5 B 2 B HE
B PR B R A S oy MAR o 2T TR 55
B, (EXIETFSDN/NEV LR 2L rh b K i) 522 40715 )
FUAACE RN BIR T o Blan, 76 2R A b ] S8
fitzs S G R REEMERE JIRIREL, A AN S TEANLEEE
M. EARERIARAE R O, P SORIIR S5 e IR A K 2
TR IR N AR BRI HT AR ER S DL LA Rl
e BT IRN AT AR S STV ER N T 75 2R 2 Atk 1
S AWTHIIR ST . W0 S S A AR A

2

s SRR R SRR I R PR LR A5 3 LE A ] 5 Sk
HENTEERTEE, A AN/ TCANUDFE SRS KT 1R
TR, MR A6 B A M — b e, il
BEHESHENE 2, BAb. BRilbrFs s, %
KN T XSG ASRRANERE . R & 2570 2
B, 25 BRSNS HFRIOTR A BRI
— RIS I ASAIEINRE T IR B AR J mR i
PRI,

3

AT SDN/NFEVIILZS 7 B 45 4R A5 B D g
WA . FIRIRSSVCA . %5 B4, H
REAS IR AT LA 5, 2 AT S {5 B AR Ak
PR A R CE . Hiar, T SDN/NFVIISiES
15 B A B E DI AE I S A IR 2 N A AR ST,
PRSI PRE R . AS3BE BRI SRR B E 8, A
e, T B ] SR e R A 4 B T B A TR
EIRR TR,

4 —

ft s SEREVEER BE IR BN S BT AT 2 S R
i, ARG T SIS AL A L AR R IR Bl A
B, WRSThEESHIRIICE 5 206K B e Rk e
R Fo i KA, SRS Teft & R R R R ThAR . miE
PERE, HARRIR Z RISCEMEAE o [R5
FEMUERSHREEMG, BZRESER . 7Rk

o> &F T

/

HEFFE TGRS A 40, Hik, ks sk
MR 55 TR DA M S, IR s SRR % 5
FIRR G I BIERIBEESC R, HAL RS S50 RS AT il
P AR R 1A

5

FF SDN/NEVHIMLZS 7 B2 ] SR 7T i o
ST AT S RN S T AT S T o S T R S
) RO PR ARG R YT s, SDNRSE P R f 5 U
7 A R, R T IROR  E S e e e, E
MAS AT & o AHAM AR T % 57 & (R M
{5 T IRk AR, [N Ry S 8 5 43 7 A LoD
I, TR RE O P S5 AE G AU TR 7T o 15
TR T R 2 ) 47 I A T 8 8 R s A & 1]
R, B ey 8 s ) i DA S PO 4 A e T S B KA DA
BB A HI R AD L,

(1] R, fT5 e, sk, 5. fras e ppag Az X s e 7T 4
[0]. PR BoRRFE, 2019, 49(3): 277-287.

LIANG X L, HE L L, ZHANG J Q, et al. Configuration control
and evolutionary mechanism of aircraft swarm[J]. Scientia Sinica
(Technologica), 2019, 49(3): 277-287.

[2]  XRG5A, BRI, S, A5 PR SORS SRR LR AR ZS ]
TE{54R, 2017, 38(8): 140-155.

ZHAO S H, CHEN K F, LYU N, et al. Software defined
airborne tactical network for aeronautic swarm[J]. Journal on
Communications, 2017, 38(8): 140-155.

[3] EPfesE, Bofpis. WL KATRIJC AN R4, T
FERAR, 2017, 39(3): 317-322.

QIU H X, DUAN H B. From collective flight in bird flocks
to unmanned aerial vehicle autonomous swarm formation[J].
Chinese Journal of Engineering, 2017, 39(3): 317-322.

[4] CHEN K F, LYU N, ZHAO S H, et al. A scheme for improving
the communications efficiency between the control plane and
data plane of the SDN-enabled airborne tactical network[J]. IEEE
Access, 2018, 6: 37286-37301.

[5] /gD, A, 100, . ZAUUES AL S A S PR T ik
WEFR[I]. YE S, 2015, 22(1): 1-5.

PU X B, LTIY, XU Y, et al. Research on architecture and
evaluation of multi-aircraft avionics network[J]. Electronics
Optics & Control, 2015, 22(1): 1-5.

[6] &, e, AR s R R S ML ] lizs T

R, 2017, 48(3): 1-9.



-100-

(7]

(8]

9]

[10]

(11]

[12]

[13]

[15]

[16]

LU J, HE F, XIONG H G. System and network architecture of

avionics cloud[J]. Avionics Technology, 2017, 48(3): 1-9.

Ay, SETSDNI R M — b sh 34 M =58 [D]. Abat:

JEsTHB LAY, 2020.

LI K X. Research on simulation of space-ground integrated

dynamic network based on sdn[D]. Beijing: Beijing University of

Posts and Telecommunications, 2020.

SAMPIGETHAYA K. Software-defined networking in aviation:

opportunities and challenges[C]//Proceedings of 2015 Integrated

Communication, Navigation and Surveillance Conference (ICNS).

Piscataway: IEEE Press, 2015: 1-21.

UR RAHMAN S, KIM G H, CHO Y Z, et al. Deployment of an

SDN-based UAV network: controller placement and tradeoff between

control overhead and delay[C]//Proceedings of 2017 International

Conference on Information and Communication Technology

Convergence (ICTC). Piscataway: IEEE Press, 2017: 1290-1292.

KOBO H I, ABU-MAHFOUZ A M, HANCKE G P. A survey on

software-defined wireless sensor networks: challenges and design

requirements[J]. IEEE Access, 2017, 5: 1872-1899.

RGN, 288, BRATI. PR SV i as B 25 A8 ).

AL T RE, 2019, 45(4): 41-48, 55.

ZHOU J X, LYU N, CHEN K F. Architecture of software defined

avionics network for multi-platform[J]. Computer Engineering,

2019, 45(4): 41-48, 55.

X, R — (A P2 R UL BT IR BR BRI S [D). 4% 78

L TR, 2020.

ZHAO J. Research on virtualized resource management

technology of space-ground integrated network[D]. Xi'an: Xidian

University, 2020.

HIHEE, B, INER, % RIS DIREIE EBOREERT]. 15T

HLUTRES R, 2019, 41(2): 260-267

GOU J G, LYU G F, SUN Z G, et al. Review on network function

virtualization technology[J]. Computer Engineering & Science,

2019, 41(2): 260-267.

BAAL. FelH B Re RIELR A 5 ERA A [CL/201 85 E ST
S IR 2 B LR, ALnt: [HRRAEANEF], 2018,

MIN S Q. The concept of China's intelligent space-based integrated

information network [C]// 2018 software-defined satellite summit

forum conference summary set. Beijing: [s.n.], 2018.

MCKEOWN N. Software-Defined networking. In: Proc. of the

INFOCOM Key Note[EB]. 2009.

WU J, ZHANG Z F, HONG Y, et al. Cloud radio access network

[17] Bimfh, B

[18] SKHBAR, AR, AL, 55

(C-RAN): a primer[J]. IEEE Network, 2015, 29(1): 35-41.
KHEAT NSRS 23470
FEI; R, 2017, 38(6): 57-59

JIA G W, HOU Z X. The analysis and current situation about
the United States military manned/unmanned aerial vehicle[J].
National Defense Science & Technology, 2017, 38(6): 57-59.

- HISEEEAE & AT AU
)\Mﬁﬁ%lbﬁ{’ﬁl‘ﬁéfﬁﬁﬁ[ﬂ. TARGER, 2020, 3(4): 91-96.
ZHANG X D, WU L R, XIAO HY, et al. Analysis on concept of
intelligent cooperative combat of manned/unmanned aerial vehicle
evolving from the combat concept of American[J]. Unmanned

Systems Technology, 2020, 3(4): 91-96.

[19] ZHAO Y Y, WANG X K, WANG C, et al. Systemic design of

distributed multi-UAV cooperative decision-making for multi-
target tracking[J]. Autonomous Agents and Multi-Agent Systems,
2019, 33(1): 132-158.

[20] XU J, GUO Q, LI Z X. Dynamic selection method for cooperative

decision-making center of multi-UAV system based on cloud trust
model[C]//Proceedings of 2018 IEEE 3rd Advanced Information
Technology, Electronic and Automation Control Conference

(IAEAC). Piscataway: IEEE Press, 2018: 922-926.

]

(1997-) , B, SEZ TR EESS0
fsJ S 4 1 AU S s S W ) TRt =P SN o

é, S
(1984—) , B, WL, =“ETHRRKFAEES
SWEBL YRR, IR NS KA B R4

A28 EME
(1998—) , %, sE TS L5590

U o S S 2 G AW [ Db TS P S
PO

Wz Bt

U%k),w,ﬁi FETRRKFER
, WA, ETEHITINA
ﬁ%%ﬁ\i%#wmﬁwﬂ%\ww%¥ 5
FRBY ERVCHLIR S e,




