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MHE, TR R MR SME . BEME, M EHAR. iR mA RS, BORMARE, I
REAR e, FHAR REF IR H AR B AE At . 2% 0] 2 o L 22 BE AR AR 22 45U LA GI i B FH A 32 S
it R ARI AL TR R IR R

Ak, LIS AHUEERE NG, 728 2 s R0 it S, Jo AWLEERE L S 48 00 AL AT BE o
IREGIE R ERE R R G . FEE AR5 R ) AT TAERERL, PRI A% 2 i 78 A 11
. lan, & E 55 m gt St R R (Defense Advanced Research Projects Agency, DARPA) £ &
[F/NkE R (Gremlins) T H B 85077 0k T HRIE R E 5 2 IR RISCR) T 00 8 ABLER B 26 i 2200t 75k
J%%= (United States Naval Research Laboratory, NRL) &34 TE AWLERFHAR (low-cost UAV
swarming technology, LOCUST) 4l B fEilid B 3= P Rl H AR SEEUE A TS AHUE 58 I B80S AR 14 34
W = AMAT BRI T 52 4T — 1R R G DRI T AN RIVE SR AR R a3, i b SRR T4 e
(Swiss Federal Institute of Technology in Lausanne) % f8 RF LI E & T 2T 58 T AN K X 8
B ORRR I 2% O, o [E] f R B A 7 B REARE TR M TC AR ®AT R T3 AT ¢, 2
4. 2 Bhrr 5SS, oAb, o ANHVEEREE v] LAE S Id (5 v 4k 4 W Hh i ) 45 161, 55 24 R (5 Y
BT A e G2 A7 4l B 22 A A 7)) DR ORIRR A T D) 4% 1 A % 1 7).

SR, To NHUERRE B 5 75 BEMOAS g vl 52 10 6 ANLIEESS . H AT-E Ay H 2R (ad hoc
mesh network) #&1& F TSI JC AN BEE(E M 2% 2 — 891 HANTTERALII A3 B 2N 2% (mobile
ad hoc network, MANET) 101 17235 5 HZUM %% (vehicular ad hoc network, VANET) 12131 J5 [ [
ORI FE L LU & . AR, £E I8 (5 R AL B . IREES) X HUaE B AT, A TC AHLEERF IR M 7E
WAERA R TSN 2SR TR BN Sy, SERERG R B0 RN &Rtk
FIEA R AR T

BEXE bk ) B, A ST LA N AR B (R385 ) OB T 5, U SR AR DL E 2RI AR I TN
MBS M, 55 e s AR Re T [R1IEAS R G AY, BRUT AR R W [R1 3845 Hh 1 22 37 A B [R) RS e R
IR N — B ST I3 AT R .

2 BHFEREMIRML

Swarm intelligence, ﬁﬁ%ﬁ%ﬁf%ﬂﬁgﬂ%@ﬁi%ﬁﬁ, fET PR SI, H 20 Tﬁ?ﬂﬂiﬁ, XA B it
NI FENTIALET. 1993 4, Beni A1 Wang ' 7E M40 bl as N RS & BER& IR “swarm
intelligence”, fEH H . JEFE . R BEAINLEE N AL NI N R Gt h, PLas s &1 76 4
JRATSs, RIE B BER T AR M. 1999 4E, Bonabeau 2552000 | B ¢S4tk B AT NI E K, fE3C
BR [15] Hh R TR REROMESL, SRt AT B 2 B B AR R G AINLAR N LR AR 2 S 4,
Ttk —0 R B T BT BEHORAE ARSI S 7 1A FRE FH AT 2001 4F, Kennedy S5t 7ESCHA [16] H)
Pl iAL 20 B L INRIRE A REAG T SR DT T SCHR, 7R BLAEA BAR Y TR BRI B TR, ST
TR REHOR IR R M ANIE T U0 A DS .

HE (swarm) HOFEA S SGEHEAR— R (IEAERSIR) B, Wi, SO, XSivhE a2
PABEATE BN 107 2T 6« SURAEAT N, Tom I MARE ) S R AR R B, X ik, Grassé 171
R E T (stigmergy) AT T fRE: X EERFARAT 2 25 T AW AN AR 1) 18] 545 5 R L AR 52 R, 7
A AT A AL i A B B2l 5 LR, MARISZAT BN, i SR SR R RIS R R R, A T

1) WB Group presents SWARM reconnaissance-strike system. https://www.janes.com/article/73680/mspo-2017-wb-
group-presents-swarm-reconnaissance-strike-system.
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BUR —NaE, e MAM EAR TR 4473, T RE R T REVERR AeAT 8. LR E F1E
REFHURZ: T R BEAT R AR, DRI B A AR e S S 2 2 — D181 o B R A AT 5L
WA A RE R RIS 07 ) — LA SRR BE R G, — R WTHREAR R RETL AL S,
WISCEEAR AL B (ant colony optimization) 9],

BeAb, FEFLR E EVER A T, BEAR BERRS RS R T BARRBL: (1) A SRR ZUER, MEA
AP, AT DUBRIIA SR A S SR MABEAT (5 A2 E; (2) B MBI, B AN RE )8 El
RBETE A — Wl Lt a7 S I B4 (3) RIGHIMAEEIE N, MASHEA IS — BANAR I, 2B PR A2 4L
HdE N A, B MR — DR PR AL 5000 (4) R REV IR RS, A Aod il PR S it
R B 5 S E R 2 150G . ZRU R, BB AR AR R ) R A B G 5, 8 B 47 1ol N AR E A
AL, BAT R aetE: 20,

53— PRI B IR AR R BEAT RS AU BRI AT WA 5 REEARJE I 2Y: (1) 4B
A JER ), FEAA r A A i 8 AR AT 7 B 10 2 (DRI [R) 55 (2) ot O JER D, % R 06 Wiy 7 3R 55 v 1) ot o A
15 (3) ZREME BRI, FERFEAA AT B0 FIA RN AZOR A (4) Fasg PEJE N, FEARA SRR RO 5 AR 4E,
I HRCSR B S AT s (5) &SIV, BEAR AR DL G IE A I N O B B AT 293X 5 OREEAR
SR IR 4 ANRE A E EDIE.

FE NIRRT BERT RN, A7 AT 508 DA SR 236 SR AR K B XA swarm intel-
ligence A J B FE FIPIEFIZNE, U collective intelligence, crowd intelligence 2. Collective intelligence,
PSRRI, 58 SON BRI LR RE ) 7 AR RAT 3 22 A0 aise 4R 1 e 8o 73 A\ G 4
web DU AT AR BRI AR, S8 5 66 PR Le Rl DU RE R 5 SR & AT B0 fE4E pRt b, 4t Rk
T B AL RGNS 7 — AN R KRR S SRR )7, 2 58 EARRH 2Bk b Eh HrA AT 8
#2 R ; R RGBS « LU 2 ARG 1077 77 TH E 1435 WL 22 Crowd intelligence /27
collective intelligence [t b {I] E A B I T ELIC I AR AR R 2, ML 5 NI BE Sl RS i TG
AR IR AL TR RENE P AHEL 2R, swarm intelligence 385 245 H ARSI A R BLE) “BEIARBE,
FEERIFE T HAEESRG T BB E RIS 5KIE; 1 collective intelligence A1 crowd intelligence
S it 2 S AR ) R, W T RR AL SR U R G rh IR P E AL S R 23

L LEPTIR, ST REAE BERIBT IT O 2 AR B USRS R, R g AT A — Tl (0 A o ] et )

3 BAEREthEEE

N T G LB PR AR I TE AL L8 (5 IR S . IR BEah SR 5T B A8 561
I I PR PR Bk R, 2 RS AL R R AR RE P RIS R G — 5T, IR S N INATEZL R (cognitive radio)
BRMZ OB, $Rm IS AVLEAE ) B R B Re Tk SRAFRE 70, A0 AHLAT DA B 23R8
ENASAA B E N R AE HE, SELRGE . MRk BRERICERIEE; S — Uy, (S BV RHAE sE e, Z1
1 BEJC ANMLRISREE 2, PR R RE AL AL b 5% HRRORRL & 0 R RO D55, AR HE VAR RE AU AR SRR
AT, FRBTENHLIANRRE SRR, FEAAA IR SR A VE IR i A s R e DA, A SCHe H
PR BE W [RDE A5 R B REAE A5 5 AR REAE T AN LSRR (5 U A LA &, IR 4 TR R Tifa fe
AR E NSRRI G S it — s BRSO

AR NI AHUVEEREEFE 2 RN T, T EREA AR T2 L EORTR & TR BEIETE, JFPRHI iR A
SCHEH BARR R AE P [RDE (5 AR
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Complex uncertain
radio environment

The UAV A is moving.

1 (MEMFEE) BEBEIRTEE

Figure 1 (Color online) Swarm communication scenario

3.1 TANKEHBEAR

ToNAUE A3 AR F88 R W SR ek i e s B4, C2AE R RN
BATURATE] TN AT LB B TH IR E AL RGNS SRAL RS, PATOUEE L ML K
MO IS A B REST. SR, AT AN G B AR XD, 5 B ARBERE A RS, — EUK
AR B A T, R ICVR RS e A SS. BN, BRER A ETREANESE R, By T
PEANE BILE, KR KIRTT S AT 55 IR, DR R G R &, IR IR 20 (0 T A,

FATAT ABARZ AR 5t TEANUVERREAE 2 OUE S5 )5, SEERANEE « . P ICAESS s ATAESS R4S
BATEE— RIESN, R RE T, SRR 52 B st b 52 B T FE PO R, B AT AL
BRURIMC, A A A PT DL AT A5 R AL L, PRAIEAE SN R 50 35 A8 A BUIE NAUAR X B A A2 AR
e, U36E H G NI R S0 b DU BN, PRIFRIRE . Aafe . FIEERIE ANLERAFIRSS.

B Bk, BRI B A TS A R TG AL BEE A I W 2% 2 — B PRSP A
P2 S o, A2 il T8 e A ML T AR B YU TCVR IR W AR, B H SRR EORIE TSR HER 70 A X
2844, Jo ANHURT CARE IS BT 305 I 2%, 928 A KA 35 2R T2 AHLAT AT DAGE e 1) 22 28 JE AWLEEAT
HRACH, Wl 1 R

ORI, T NHLER RS SR NSRS 2 Pl KA 25 JC ANLER A I 19X 2 1) SE LA Lt el L A 4
MR, Te NHUEH Ak 2 18 75 19 28 BRI FL R K, SR A o AHILAR N o7 B AN BT 5038, 3 B 25 41
BN AL, A G R A P AN ST, R ok B B A AR SR ST B )L AR ek 26 4%
— R BEAR, SRR AE A 0 S AN I o AR RIS B B RS KR, B AHLAR
HER 2L RSN AR A, JF M SR RO SR, SEBLIEAS B e Ok .
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3.2 INMLLERARSERERE

JIVEIRIII AR, oLl A5 2 NATRIAETE AR 7 HORIER]. e /P RN TC L 28I, T
A5 P E I A S 1) G T PR B . ARG, AR R AR D — i B ELAS AT P AR B B A 0
W& BT, R EE AR, (Hehr BRI RO, HAERE . S, 200 B4 G SR A A, Gk 7
7B (R A e 7). A AR YR 9 2 R i 4R B, [ g B o il 7 s SR TEVE RN
TR K, ToZIB A5 1R R 2 B NS, SR B OR R v 8 d A Ty saa fE A .

1999 4F, Mitola [28:29) £ Wiz i -2 fir J (A 42 tH O\ N o 2k i RO MR AR 3R 2844, 48 Ao 2 e
R R BERY L T84T BN B R IO ZRISUR B, 1% T AR D 2R AT P 75 3R B ol Bt i 8
TAESH. 2005 4, Haykin B 23 7F IEEE Journal on Selected Areas in Communications 1K
R HREM AR, BRI L SO — R RE 2RI ME RS, 1IZ RSB RN AT ST T, 18 A
understanding-by-building AT 921 oK 25 S A58 3 3 2 3 N S 0O R 1 B 1 AR Ak, M T S B B B BE
PR v ] SE I AF A TSR BRI ROR . AnSTHR [30] AR R R, AR B 5
% 3 AMNFUES: (1) Tzt i, R THEE BN TR E BU L ARSI (2) /51817
) B2 ARETHEIEIRA(E S (channel-state information, CSI). FU{EIEZR &; (3) KU ThR 6| Al
ENABEE T B3 WP MESS R AT, J5 B AR RS EAT, BRSO R Sl < TSk —
AN RAGEEIE, BRSO IE {5 A58 IR 21 145 B 70 i Ab RS AR 8 25 R B, AT R 5 2l (5 05
). AR WL« KB TR B — AN RN FA B, S I T B S 2 S MR g

FTEAE, IARITEZR L EOR R AR B B X A B8 S Bd i R S0 . SRS IR REAL, N REIE A St
B HE ST AR I A

3.3 BEAEEREMREIREEE

X EANUERREEE R AT R, ASCH A SN R BORTE T PR REIEE B AL RS
PR AR REER U7 IR, MR RE T R (S A .

XTI AN, Fa (5 108 RETE B2 ISR [30] T AISEAA R ARAR DL, e AHLSexT
S IABTHEAT O, BRI RO EARIR THE S PSRN EIREABIA R, XA F 1 /&
RIS, A% BANERFN DT, TR, T ANURSE RS SR EEAT A 0K, Wm0 BCiE s
KNG, AR5 T H AR K ZK DL ANLPAT SRR R [ 5mi, (5 5esh 224k, AN
B EFHATIRAE S, DR ER, el R 5B B E AN LS.

XN GE PP RLEE R G 5, TE NIRRT IR SRSV R B &, MR AL
SEAEBE, W 2 Fron. BARTT S, A AN A BRI 2R Al b, AR ORI HR B HICIR A 3k
W R AR ARSI A B, el <l B0 . AT Bk MR RIC R A
RE” F 22 SO A Bl (R, IS4 BRI 2535 BB IR AN B A NI D S .
TR R AR U R A X 8 RN B e B R R A T Dh R st o e S A 55, Aniie 0 BE VR 20T 75 A
SBEE, B R ARB T MBI ME B AR, MJE, AR5 T H AR R 2 DL AT RS R I5Y
Wi, SIS AR, BONERATE W, AR SIS, RO R 1 SRR BUER I (E B Ab
FEHIE ], SRR DR DR SN 45 R BIASE IR 5 {5 BB A I, 7T LB R R A A
RN B R IE B IS B

LR LTk, B REAE AR (5 B A B v Aa i mT S, AR RIS SO0 B MR, AR RREAE ok

2) The radio regulations. 2016. http://handle.itu.int/11.1002/pub/80da2b36-en.
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Radio environment

Input
stimuli

Execuring
decisions

Decision based on SI | St e oo €
Request

. Discrete states

Routing based on SI bt
Transmit-power Spectrum situation Global situation

control based on SI Network topology inferring

Identity of source l
Resource allocation Evolutiopar.y trend
based on SI prediction

2 (MEMFE) BEERENRIRERIIN

Figure 2 (Color online) Framework of cooperative communication model based on swarm intelligence

RIGIN 7 AMRIRME BACH LR, MR R R IS SN 78 7.

BT AR BN, RO RE P RDE S BB AR SRBEBOR, A0 T AR RE A 22 ST A
AL ST e RIRILAL « SETRER R RENY 2 i8St =5, T OCK PEAIA 428 TR
BREI) 2 WL FREIEOR, i SRt — it

=]

4 BT EHAERER S E RN

To LA v AR BRI W R AR I A AR, T H AR R SR M AR, AR fR T
AR DL USRI, A SO AR SCEX PR B AERE . 2 AR
IR, RO A S5 8 TR SRS N 2% i R B 5 RO Y R AL E LR s AR AR R

AT, TENNLBE R I8 (S IR A AT, SE B R, Il AR OB S B T
BATENBURERIRE /AR, Te AHURICE] B 5845 20T BR84S A SR AN R X 3 A AN TR B2
BHOIRGS. AT ANV AT BAE A BN, AT LA KREIVE L, IFE DR AR R0, # B HeIRS
R A RT3, LA T H R R A R F, AT S B0 22 38R STk i [ S .

4.1 HEEBBRSREE 2 88 8~

BEXT AN TE AHLAE 7152 BR A A T W28 8 BICIR 2 1 AT 2 SRIUX — BoR B, IRZTE ANUIEREE A
2P I T R E L (BRSSO AR AR IR ), Dy J S B N 2% 4 SRy T S AN TR AL
AR R HH L.

MG G R UL, BEHCRS FEAOTFEE S A EE RS, AT RN TRME S,
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To NHUER T8 H AR AR U2 (A 55, SX I A S IR EERR 1 5 T8 AL H 4 20 25 8 £ AH 5C 115 B A1,
T RIS B A 7 B AE T A TR R AT AU By L AL B AT BN e B L AR R N
SRS Y ACIRAS, AR ThE . B L NS B (5 R By B BT A [ R B 4
SHIRREAT IR, P CATEAS S A0 (1) 25 Atk b 25 B WL 3 2% ) 1A T 43 8 7 135: 360, 34 g A5 B A (A
S B BN 2 T ST B AT BN AT LR Wik ) 5 AR 137381,

MEEAR B Z R, T et g 1 ) Jo AW LEEREIEAE (1) M F. MIMO B R AT AR, K #4405
B AR E ) TE ANV R PR IR ) 2% G A2 08 73 AT sUREDL MIMO  F 4, ) FH R AU R 78 7
V] 1 22 R 1 A W A S RS S AR A F AT B A0, 7E IR S5 T RGN TR SR I [FI IS, sl 548 5 44
TENHLRIAT , AT S B AR B n. Lo, RN I3 H e AV REB)) ) R Ak, PR R N5 T DLy
i3 (Bayesian inference) K|~ B 7Y S5 BB AE SR 1 0 [R) s A0 509, W98 H AR R A EZRPEIE L T 550
BB 5 W77 Z RN, F-5K B bR 558 25 A U3 Bk PR HE R ER 8, SR 2% I 2% SR A R RS AR HE R, 2
TNV R E VR, e, S EE R AR BUSE X HUaEs 2 B, SRE W SB35
TR Z e RIS 5575, SEILE ARIAEE T AR B SLAR A HE RS R

4.2 HEZEMEBHEENSHE SR

BEXS AR TR 2015 BAC B W24 42 R T 345 ) i RGHEBRIX — HOR PRk, IR B FE T M2 SRR ASE B
CPHRBIE . HZBIIRT . HH T BA" 1R X 4 4 Jey T S B () BEAR AN 7 .

W28 T8 33 = B4R M 28 0 4, T AHUE AN TS s o] DUARAEAS 2B VR B0 R AS I 8] 7 51) 45 85
HUIRAS, MANESAL G2 1) A7 BESRAT A SR A5 s (R 3E G 2R, Ak I TR Bt 7 X 2 F # 41ME JEL. AH S AR
SCHR [39] I 22 AN LRI R AR AR SR AE W AT TR R 58 3R, K o4 2% v ) B AR S B e
Hr (Hawkes) 13 #2, fEERARIEOL T % 2 N 4R 0 25 0 FRAS DU AR 4 25 R A8 4k TR [40] I AR 228
(Granger) RIS FR, X FHIEAE 3L i AL AT GEARER 2 =) I [8] 52 FL IS X 28 ISR Fh 4544, R
DAKE e AR [51] 53 3% e 4 7 10X % w004 1) B I

[FS, BT ANAMARE 52 IR, i B R sk I A A 2 SR B 5., S5 AaE N ot e AWLgEAT
BAE BAZ AT A B, PR s fl S 3R A O AT AR A5 B IRYERL S R A BB,
WALAIEE AT LA 3 MR W R RS RHIEE S AR ERA . A TAE ISk [42)
R JE AHLEEST 32 F P 3047 B (R AT S T B, 306 22 AN T8 AN WL SN TR 50 12047 B 2 DA R T B
15 F B8 Z Rl & R SR E Rl At BOE R A AR aE AR — A S 0 ) AR 2 48], AN AR
ST EENE, DL AR JE AN AR BN 45 SRR A O MR EIRE 0 BN R PR e e AR EE RS, @G T AR
-3 BRI 44 (the Bayesian truth serum, BTS) 77y R LATE 200 3 S A 5 _F 2 AN AT i sl wfi LAk
R OLE, 45 sk i R W, BE T R A mT DR TAEG = AN AR FH SISO T, Ml
AR EIRK-. G0 STk [45) B IR 8 S T InAC- 38, 18] R A A P S0 ek B L.

BT FR WA, X AN M T I A A R R, Rk — P 5 oA M 4% B TE R
GG, G TR IR T, RS RFEM B, IE75 RIE L T AU 4 R PHER & 7
%, Gais 2 2R G HOR, S/ G 22 06 Rl 45 T ARG . BARBORBR 2R R,
S Jy R N 2 TE AR B A Y Wit I T 2 4 s Wi #E (multi-dimensional Hawkes process) [
IR 28 H 42 4 Rk, SBT3 JE A B R IR 281 s E OC R I E R RN, LK, AL 2 Bk 2% R AR B
TR AR, 0 AT 15 BRSO () A s M R 2, SRR AE 2L T IO M5 B BE B AN T 1, S
2 Wk 25 BE R A5 R S RN, I Ja, IRR R MW TE AP, Bt 7 Jm 8 M 4% T2 55
HIZZ 4R ) SRl & L.
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4.3 HEENRUEB TN R ER S R

EEXTINRREARRG G2 AT T IR AL S RS HE PRI — BBk, SRR RHBTE AR S 7
ST, T 5 T F R0 2% it e 32 3 DI04 1D D0 2% Js Ak 3 T 7 .

AR T AN 72 A5 5 RN — AT Rk 78 T BE, R e A S5 00 25 R n] AR Ja a8 3 sk
B EES T T8 RFAN ), S8 THRFIRCR. DA STHRET 0 AT 25 S A0 T 7 T At 7e 4R 3 e
UASCHR [46,47) RZR T ST 5 A0 0 — 2RI (8] 5 51 A T UM, e B PR3 17 1 R RS 41 S A 25
BACHI T TN R IL 5, & b T Bt RS AR B TSP F L 20 2 S A ) T 12k
A FRIREM; SCHR (48] X EE R [E A A S RUIRE T SR BEAT 1 7800 PESERIZRIA; SR [49] MR
HERE A 2B A ARt — B GRS TN 5V, R LS R 22 R 2 M 1 i S K 21ROk —
R 56 BE 1) 20 AR 25 A A ARG T SCHiR (50, 51] SO T80 0 A 178 e Ak, PRI Ge s TIR B
I PGS TN BOR R IFOE AT, @S2 1 KAIICIZ /4% (long short-term memory, LSTM) 3R] (1) 4%
TR,

FE_EIRATFURER b, AR SOOI TG S IR S v X 2% 25 3, FUABORBRERMEIR 0 15 Jefit
BB B 1 P28 BE R /FhAME B, — D7 TV I 25 P 258 S5 M IR S5 H b, 280 10 DX 2% P9 1 s R o AT TR S 1
PR RE, 33— SR W X 2% B0 35 AR A I 41 SR R A 75 105 53— D7 THD, R Bt R 1) 32 A4 A 1 2% 4 41 S 2
BN = Ak &, IR Z KRB R AT B B 5, Do vPAl R 258 A 5 00 S 1 P RE SR AT 2K
22 IR, vt 1A P2 A TN TR B 52 21 U, R B ANVERRER S 1 5, A K i1
IR 28 X ) 14 I 2% e 35 RTINS Y | o 22 S ST AR FA) X 48 A5 34545 S5 BB AR, ) A RRURH 22 I 28 2 D K ) 1Y
LSBT A RURRAE, 256 T AHUERIEE (5 22 ()45 R R M 2 a3 18] VE & L], deit 2
JIRUH BRI FBE 27 T P 2 S ARG AL TR B0k ik — 0 3 IR NI SRR A B 25 1 T X £ T A0 S5 A v
TN FD 22 S5, RO B IA BBE FEALAT 55 T VS 28 25 B4 I ZRAE AR H A3 S B b 45 2535
S RIT RS [, SR 0 2 5 A A PR TR R .

5 HERRE

ASCVATE ANHLVERFFAEAE OB TN R, S E ARG 2k FE HORFIRE A RERIR T7 72, M 1 RFAR
RE P [R5 2R G Y, I B TR AR RE 10 22 SO AR D R RN BORBEAT 7RI IR R, B V2 ITIL
P i R A2 — DRI

o ST ORMUBERER H 3 o SRATIEAS BRUROCAC R 385 DR IR DU R A P (R0 15 A% o, THT ]
KA R PO IR I 2 FEAAE S5 55K, B 5B B @ (5 B SR Rk 18 T 0 )2 0 P PRI A,
LRI TR 1 DR SRTT i, AR5 Vvt T 1) Sh A3 AR M 2% R T J0H BR R 52 550, RI0R
BEZUHENEOR, SCHUIHE . DA e Al AE BT ORI .

o BT R MR R R M A TR IE S SR S B U A5 40 41 3h A FUR 2 1 W [R5 110 2 WL e 42
F-B, T A SR B O T SR BB RS R H N, S R B @l I ] — R TR - kSR e
RO, FLURBT R R A BT 325, AR R eIk T JRy A A2 LA 4 JRy s D A S B A i B,
TN 2 Bk B A AT R B RRIF AR, SRR A A 2R GO A ¥ b S BT ).

S
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Cooperative communication based on swarm intelligence: vision,
model, and key technology
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Abstract Inspired by natural swarms, unmanned platform swarms have been applied in military reconnaissance,
civil mapping, and so on. Compared with a single unmanned platform, unmanned platform swarms exhibit higher
environmental suitability and robustness, as well as better capacities for executing missions. Intelligent and reliable
swarm communication is particularly critical for the activities of swarms; nonetheless, the scarce communication
resources and the complex environment make swarm communications quite challenging. The existing research
on communication in unmanned clusters lacks effectiveness, reliability, safety, and systematic consideration of
autonomy, cooperativity, and intelligence. Hence, this paper focuses on the communication networks of unmanned
aerial vehicle (UAV) swarms, such as ad hoc mesh networks, combines the swarm intelligence theory and the
cognitive radio technology, and proposes a cooperative communication model and a cooperative sensing method
based on swarm intelligence for UAV swarms. Finally, future developments are presented.
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