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FUZHERKANSES DI
FAR, BEa, R, 7

(LIGZEMiZs Kz, LR MG 264001; 2 /35074 91213 #BRA, ILZR MHE  264001)

i BT RAFESNNED T T FHERANE R XIKBAL S5 P M, T &M
NS BV BT — 80 & F % (consensus based bundle algorithm , CBBA) | % JEAE 4 & AT TR 45
R TFEFABE L RYRBPITE 2 Y RFZHIE T — BT B H 0% (consensus based coalition al-
gorithm ,CBCA) ; ok A3 #TE5- R E LA ER AR T 3D EEF SRS, 2N ALE
HLX 3h &5 5 Bt % ( consensus based coalition algorithm with no resetting, NR-CBCA) \ T4 £ #X]3h &
4Bt 5K %-( consensus based coalition algorithm with full resetting, FR-CBCA ) & 3f 4 E M| 3) 5 4 Be R %
(consensus based coalition algorithm with partial resetting, PR-CBCA) , /)& , VAR A LA F 5 & A
FAM BV PAT A AR IR AL S A 4], B04E T CBCA Hik o4 TTAT MR 3 AP 5 B ok 3 3h SAE 5%
wOE M,

X B OWEFRRRALE,OFRXNER, BB R, AL S L
FE 4SS . TP273 XEkFRERD A X E RS .1000-2758(2020)05-1094-11

B BUCUE B S FEOR A TR REEAR 1 &
Ji&, BA A R B T AR RERTE B LA
FIBOR V2 B R SR X H O A 4 1 B
USRS, i T EAASJC ML A B T REA B, 1
AL 55 5 B 2 T ML e O3 ) 58 1L, B1>
TENHUE GRS AT — R IME 552 SEBRAERR
WA Wrsh 724k, L 55 l T ANHLE REAR 32 451 45
AN FF ) R B2 A A 55 20T 5 SN RE T A2
RS oRY . ZTANUE G MR B 3 54T 55 43 i
B FE B N AR

BEXE 2 O ANUE REAR IR 31 AT 55 7 L )
SCHRL S ] 3 T — B T oA A2 AL i 2 oA
PLEB RIS AR Be Tk, SCRRL 6 J 42t 17—
PSSR BN T B Sh AT 55 73 B ML, 45 7%
S TE ARSI 55 S B4 R B S R (HiX—T5
LRI, HLBR PR 5 % B3 55 0 AL e 3 1 s ml
5t SCHR[ 7] 3% F 43 B B 900 B4 3 % ( phased
greedy planning algorithm , PGPA ) X} 544 2 Jo A ML
REIAR I A BT IR ) R AT 1 950, SRk S PR
SCHRL 8 4Rt T 6T W B U $A1 S L A9 4 55 7 70

%5 H #5:2019-12-08

BET7 3 , X AR T i 5 ABTAT: 55 4R 3% 35 B HL™
AEFASENUY , 25 AU AR £ 55, E R A
RAIIPEFE A 1L . SCHRL 9 ] LS4 2 JC AL I3[R
PATHI 2 TR 55 w5, R T oA s AL ik
fift LR 22 TC N MUY RE A B ) A 55 0 G [ AL, A6 740 v 25
JE T RAT AR 2 R RO St A AR AR S YR
&I,

W i 1 )7 2 A B AN B A TR, 2 T AL fE
VKRB R T A BAT: 55 ik ) B O 552, < i [ 7 11 4
R RFEAR BTG ER TR X T AR 5
WG ESTXT F AR RN T DX AT WU 0156, 5 i H AR
FFIERRIN S S O s X i, R T AT 95 22 [R1A7- A2 I
PR BT 5 W ARA TR ) {EE
ESRARSEWTFE Fp AT 55 I 2R AT I ) B 2
JEATESY SRR el A 0% A SN I 1A T
Z IC AU REMRIK B s A4 55 73 BE R AR BT

—H AL (CBBA ) HAT P i 8l o e
SRRCTT SR L AR SCER XHT: 55 B IR TR
E55 M A R R A R IAT B RS 25 T I 54
Z R BER S IR AT 55 70 B IR) L, B B2 T CBBA

EF BN PR (1965—) MM R, EENF K SRR,
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S B T BRI B TR R b BT XS R
RHAES MBS 5, i T 3 Mgl AR50
FloR ms . B, YA 2 48 Tt A i 28 K HL ((unmanned
search aerial vehicle, USAV ) I UCAV ( unmanned
combat aerial vehicle, UCAV ) P [R] $4F7 XoF Hb o7 22 375
Hr 55 AT 55 5t 0 B SE I e 1R R
3 Pl 53 e SR 9 AT AT R BE

1 ZFT AL RERER SR 5557 B ia) &
ik

1.1 EH=E
AW 55 R ANF - AE S C AN A 3
FE BT DL, 5317 G A [ b 28 484 9 I ) =
FITE MU Re A, B[] 58 BUAE 55 DX B B B[]
FI R B R 28 ny 0 D A 2 45 22 i 24 o 4% T4
155 o ASCH AR A ATIHFESS
B AT 55 25 AR C S E A
1) LAV fetRsE
L {1, N, | REPITERAE S5 TEADLE
ﬁuﬁK%A(ﬁnﬂ gL, N IO T A F e R R T
AHUERRIR)  Hod i e 1R RRIRME— S AR N,
R AR AR, B R AR S AR A A
TIRRNE s 2k ge A A e, TTABL e 1R
FHVUITH (P, R, ,V,,L,) &, Hrh P, R REARL
HERR R, RHEREIR @ e THERERATIEIRSI R, V,
REMREERE L, WA ReIAR | PATAE S5 %00 LRR
2) 154
J LA AL, Ny NGB AT 555N, R
E5 R, (55 e JRMITRLL(P,, R, ,n} 1,0},
D, T.) #3k, Hh P, AT 550 8 A b5 s R, AT %
155 P s GEIRFN S F R R, = o MIRIRAE S5 j 4F
B BB IR TR A B BRI FT b sn) H
1155 j Frits B BRIAEUE 0l > 1 INFRORIE S5 j T E 2
ZRTC DU BRI B D R 58 1 5, = {7
TN HBATIZAT S IR AR S Hod o R
'67‘1:‘]7@&%] PHAT o 2 R R S ) 5 A8, 70
E%T#EEHTIEJ 0<A; < lj\jE%HTIEﬂTﬁ?ﬂﬂ? H
TAER S RAT 55 B 3 (8 s n) AT S5 j A&
TAE 5524k, A1 55 2803 j‘ﬁﬁﬁﬁﬂiﬁ%ﬁﬂ‘*ﬁ]
é}.
D . =1{d, | ,w=1,--

J wq ’n;:;q:]‘,...?n; (1>

HTAL S WPl & R R AR Kb d,, R8RS w
MFAES ¢ ZEHE RRAWR d,, = 1 RRT1E
% w M TS ¢ ZIAAFAERF CRAW d,, = 0FR
2 TFAL S5 Z [ TCI P A6 2 5 21 FAT 55 Z A A7
TERT P R R LR w0 F1 g AR A7 AE S/ N [R] 1]
b A B
At, d,, =1

T, ={t,} = 0. 4 =0 (2)
X, T, AT 55 W [A] BR AR

1.2 SR ANEeeHFERBESHBAETR
S 25 ﬁ‘é%ﬁ%éﬁ%%%@ﬂlﬂ i Sy RN 5
BRI B 4R 5 T & {1, N, | Hl
BHEREAT A {1, N, |, #k(ﬂﬁ/@%‘ H'éﬁizl-‘ﬁi
FUE 55 PATE AR AR {iFEﬁF{jE{f%%@aﬁ% NID]
it RN
R SCHR[ 14 ] 19734 BRI AR | 1 3R 5]
AT ARy
max 2”1 (;Sij(p )x])
subject to ixv <L
za,xj < 'r/1 '
x; € 11,00, Y (i) elIxJ
R.NR #9 (3)
A p, WRBEMR @ AT A3 BCAT 55 BT 5 S,

REIR i PATAESS j WaR s, € 1,01 WAESSArTC TR
AR, = 1 R B i‘iﬁﬂf%;, S0, =0,
7~3(3) ﬁw/@uﬂﬁxm

1) BEetk i PUTIESS j Bllees WA Re
55 B () 114 PRI 5

) BRI i BEAAF 55 j AbB 1] B AT 55 PR A 7T

— B

3) p, HEH

e .

%{»

PR

EVR i AE 55 7 T D SR AL i w, PfE—

2 —HMBLEBREE

CBBA FiETE AL 2 RE A Wb IRl PR AT 3L AT 55
s A — s R RR P S  ARAT7E CBBA Bk
Hefih EHE T —2 &"Eﬁﬁ%/f( consensus based coa-
lition algorithm,CBCA) ,,



- 1096 - [T | S| A = = %38 &
21 Eit@Es ;je-)\j(fij(ﬁi)‘f_?m> s Tij(pi) IS [T;mn ,T;"d]
A4 CBCA Sk A LR REIR © AR 55401 ri(p) = and R, N R, # ¢
BEMCHEER. 0, otherwise
1) 15525155 p, (5)

FEFHARINR p, & {py,oeopayy | RADTIL
BRI 1 IR TT 555136, H 3 R e 4 R G 1)
PATIFFHES | p, | FRINERKEE, p, =0 FnFiEE
Tk i gAs RN

2) {510 b,

FESAL b, & 1by, -, by, | R RENR
TS5 4 BB A T R 4T 55 I ALY 58 )5 7
HEH, 16,1 Kb, PNRKEE, HA b1 <Ip,1, b, =
o FRERER TS5 A,

3) R R Z

Z' NN, x Ny 3R b 2, = 1 FoRB ek i
B REIR | AT 55 j I RbR R 500 2, = 0,
VAL FRIIEI ST 36 v I ; 7, AR TH
REMR i A IRATAT S5 j IR e IR AL

4) R Y

Y FEERTRER | LA T A U S5 6 B R
VMl M h & TR S 20 — X, M4 REA A
RS R KAy, = =,

5) B[R] A2 5,

ISR s, & {s,, o s | ICREREM i A
FHAP AL fE A R A B (5 BT 2, Hod s, 3%
NEREIR N BEIR |k SRR EOHT R B I, s, 2
PRI B BB bR, AR TR BRI @ IAH AT fE
TRAAR S BB IHRRE
22 EEEHE

CBBA B3 (1) 35 fuli J2 PP 5% 2% 7% (sequential
greedy algorithm , SGA) , BIE-/R BEAR AR R LU K1k
BT 55 5 1 B o0 SR e PRAT 55 . IR BB A @ 41
WAL 5L b, i e RS PRI s e KT 555" e
JIMAZ] b, AR5 RS B BT S T ik
TCRAT 55, B At HOXH G e i I 7 24 SRR 28 oy %
TR LT F A BT 55 A TR

BREIR § VRAT 5 B8 1% p, ISR N

Si(p)= 2 8,(p)= 2 (ry(p) — &) (4)

s ry(p) AL AT SR, %5 I8 AT 55 Bh A I 8%
P, SR ] i g e 5, RI

A 7 RS j BRSNS 57, (p,) N BEMR i VT %
8 p, PATAESS j YA T,

&, NEREMATREBURRIUHT, 1D

& =dyy (6)

Kb d, WREBEIER i 5155 ) ZAM HEBEE ;y A
(eS8

WHEHAESS j' A b, )5 BOUCEs , AT 3RAS 7 /Y
BRI 4 h

0, eb,
max ISi(pi @D, 17'1) = S,(p;), otherwise

(7)
AP n R Tep, P FIRERLE ; | p, | kAR5
KR ;p, ©, 1)} Fke R ABIERARINE p, o
n AL, R ARG 2 TP AR n L K LU 1 ST R ARSI
FAE MO
Hn, = LN LS5 o0 PR REA TR, BhRid
5 CBBA B, FEARAL BRI SCHR[13], 2 n, >
1 B 55 j T B 2258 R AR ALk B DI I) 5 AL, G e
{155 j TR WA OL . D SERRAETAESS j 198 REMR
Rk O L K B BRI 50K B V™ = gy B
SPBCHRATAESS j AR BEM R W A D 2 BT
1155 j B REVRH R R B TR BNV < g
{155 j 7 BC LW T I , B REMCRS A Sy Brdi 45 5
YR S5 e/ DR BB E I LA, 2
¢, >min(y2j), Vkel (8)
I RER @ T IR (R = 1) I8/ NR IER bR
(RN SRR 7500, RE AR @ HGRAT 55
JChy =0) o EREW i A5 F/ MR SR (E AR
[l B RS R AR VNI R REAA
BRI 3 3 BT 55 B AT 5 [ C I
B R AR A RUES . Bk CBCA {1552
PSRRI 1R,

Algorithm 1; Bundle construction of CBCA

Cl'j' [ bi :I

Input ; Winning agents matrix Z'(t—1) , winning bids matrix
Y'(t—1) ,task bundle b,(i—1) and path list p,(1—1)
Output: Z'(t), Y'(t), b,(t) and p,(t)

1:While | b,(t = 1)1 < L; do

20 ¢, = musS(p, @, 11) =S5 i<
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3: for VjelJ 13: for Vmelwherez{‘w =1
4. if n; > 1 then 14, if m # i and zf”/- = 0 and s, > s,, then
N, Na
5: if n; > kz“z;j then 15; if ZZ;j < n; then
=1 m=1
6 hij =1 16: an,' = Z{jz/
7. else if ¢, > min(y'gj) , Vk e I then 17 yﬁnj = yf,,-
8 h; =1 18. else
9 else 19: if min(y}; Yn) <y. and
10 h, =0 R, N R, # ¢ then
]1 i i _ k
end 20 z, = 0,2, =z,
12 else 21: Vg =7 RV = y{(nj
N
5, 22, end
13. h, =I(c, > ’
i ( i /;y“/) 23. end
14 end 24 . end
15: end 25. end
16. J. = argmaxjc,»jhi/ 26 end
17: n, = angma,S(p, B, 1) 7 s =i
18: b(t) =b(t-1) D, 41/} 28:end

19: pi(t) =pt—-1) @nwv{]i}
200 ¥, =c,

21; Zt:“/(t) =1

22. end while

23 ET—HHEHHRRIER

TS A A R B RE M 22 5 AR 4R REIA
SCAGRAR R BRI 3 S A5 A 371 2 R I ) 3891 3R
SRR R IR IR — & I AT Sl B SR 7 B LA R4S T
MZAT 5540

BAR I i i R AN 2 s
Algorithm 2. Conflict resolution of CBCA
Input; Winning agents matrix Z*(¢—1) , winning bids matrix ¥’
(t=1) and time stamp s,(1—1) from agent k
Output: Z'(t), Y(¢) and s,(t)
1:send Z'(t+ = 1), Y'(t) and 5,(+ = 1) to its neighbor agent k
2:receive Z°(t — 1), Y*(¢ = 1) and s,(¢+ — 1) from agent k
3.for Vje J
4. if n; = then

5. run consensus resolution of CBBA
6: else

7. for Vm e I where sz- =1

8. if k = mands,, >s,, then

9. zfnj = zflj

10: Yo = Y

11. end

12. end

3 HBEEBRBESTERE

CBCA L E ML 55 (7 B HUCE M # S 7
o MUES AR AT HE M ERHES T,
TSN S EOAL I, DA PR A5 543 e 22 Ik
UEVESRAT 55 R AT o AT EERERMT 55 i B AY 73 A
R B A 55 Ay e n) R, 42 40 T 3 84T 45 4 T
M
3.1 EEMUBNES R (NR-CBCA)

JGFE BRI 43 e 56 W ( consensus based coalition
algorithm with no resetting, NR-CBCA ) H, 24 ¥r{T: 55
T I, 28 BRI R G AR A AT 55 o B %
JEHHAE S G A B SR 56, TR S5 m i iE
p(t) =p(t = 1) ,b,(¢) =b,(¢ = 1) o LIS, T 12 B
BRI K IR BB | TR

i =Si(pl) = Si(p)) =
max S,(p, @, {j'1) - S(p,)  (11)

L, p, @ T | Fomf T 1HABIBRAZSN R p, D
nfi, FE—2L T AT p, P " LA

Yipr = Z(r,.j - &) - Z“ty - &) =

jeni Jepi
Z’ ( fje =Aj(ry(pf) —rtaty 'flj) _
JED;
Z ( fje =Ai(ry(py) —tat) gij ) ( 12)
JEP;
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odt T ok K

¥ 438 &

L% B
pi=p, ®, AT | =pi" &1 @p " (13)
A

i — = A (ripx (pf) Ty
Yis =Tp«€ e ih fw +

3 (re W00 gy

JEp;

z (ffe—)\j(nj(m)—ffl'““) _ é‘;y)

Yo ATLAGM A PIER Y, S —aR 03 ((14) U EE—
1) AR § UEFHE 55 8842 p! AT T7 B9l R
{8, 55 ARk ((14) b2 ~ 347) AEREREIR T
FIRERAE S RS A2 p) 5 p, WA 2206, TER
FIPATIFAE T Z 1 B 55 WA PR B AL | TR ISR
Ry alfa e

[— “ApE (g (pf) —T)
Yir= = Tp«€ §l7<* +

. _/\ (Ti_<pi') _Tamn) _ = _)\< Ti'<17[) _.‘-sl‘dl’l)
D (e M e N ) (15)

A (1S) T, PATAE S T B9 PR 35 60 7% P &6
IYNE, — IR EAT S5 T WS, 95— 343 M
THEAALE S T° FBUR AT 55 IR AT R I 4 22
B, REPITALS T, A EE 55 T° Ioles ;{2
[ 25 7 B9 3R th B 24T 55 A D S 3R AT I S 301
fi (EFEAR, PIAESS T° 78 p! P B 8 5 2 5 AU
PSR R .

NR-CBCA FM HAT HRigin i kst A2
BAESF s p LS . (HR A ¢ IATEC AL S
/DT L N AT LSBT 55 e bR, YR AT
S5 B R BON 28 B R R ™ I, NR-CBCA 5K
MR A2, R T 55 91 36, AT
MR GRAEAE S5 T WA BCAS 52 Z AT 55 43 Bie 25
FRIFEI
3.2 ZEEEMXIEHESERME (FR-CBCA)

TF 5% 4= 55 B K1) %8 1% ( consensus based coalition
algorithm with full resetting, FR-CBCA) 1, 24 & #L
55 A5 55 B R SR 1 REAR TS == I A 1 55
OYPCEE R, O AT S A AR SN R B p.(e) =
0,b,(1) = ¢ EIHHAE S LSS BRARS) R EEH N
Z35 , FR-CBCA S n] LU 840 BR A 1T 55 70 Bo 4
X AT 55 4 B i JRy BIR 36 ik R 76 AR AT 554 AT 55
PRARINZR BEAR T° 7T RE B PR3 5 B FE

IR FR-CBCA S HA RIG VRS R 28 e
PREMERE I I A (BB 52— I I [ 5 il 58
HOMC RIS TR A AR 55 R 55 AR 81 SR

(14)

B HRR R SRR R RS, IR
GUURZAL T HE PR S b, ORI — B R 1Y
55 P EC AR J5UA AT 55 53 TG 1) 3L i 14 e S0 e LA
PRIE

3.3 EHEMXIZHETSERE (PR-CBCA)

T SR A B0 AT 55 43 TE I SR WA SIGH E
HRE R R T — iR o ) Y g A
£ 55 43 B 55 1% ( consensus based coalition algorithm
with partial resetting, PR-CBCA) , 7E PR-CBCA %
o BN BEATEAT: 55 (AL I DA F BT 55 (0 BT
W R n,, TS, IR H RS,
1o BB IR/INTT LIGH 3 255 7 JEHT AT 55 Bt B b 17
MR RORIE . TS 2R ek R
Gt BAE T — OB 55 Hh BUET S BT AT 55 0 i
W, /T RVOE n.,, BUEBOD SHE SN EAR &,
DUIRT DA o R TS B 22 AT 55 ok 4 v R RE A R A e
7,

Algorithm 3; CBCA with partial resetting (PR-CBCA)

Input; A subset of agents I, participating in the replanning, a
desired response time £, »
Output: Z'(t), Y'(t), b,(t) and p,(t)
1:d = Diameter(/, )

a communication period ¢,

i esponse
2 :n =

reset
t

: Yin = Sort(y)

: ‘]iesel = %] e Jl y:/ € yinn[l:niesel]}

cforiel,, do
p() =pt-11
b(1) = b(t-1)1
Yy =

10, z; =0

11. end for

12.end for

o o0 N9 N W B~ W
s
=
~
m
~

TE PR-CBCA KW H 00T 55 BLES , 75 6080
1555 AT IR T SR AT BE A IS 25 (LA nl A
1155 I A BT 556 M A2 51 36 v BRI, I 32 A N
FIFR BB S R MR RE A R T 8, i
AT ot iR S 5 HMRE AR T 1, KD,
AT DASEBUEE Ry RGBS L, Y 2 Re IR R G R
RIRE AT, AT e PRA 2 5 R AR R il e AT 45 itk AT
R 5 B0 vE R D B R BR AR AT S A ALK
i A nl L, B AT LLA Y NR-CBCA 5 W& Al
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FR-CBCA 5%} PR-CBCA $EWXfEn’ =0 Fln' =
L, WA 2 ANFR6

4 HEZERNSH

DI ZASFREE T 248 USAV I UCAV P75
WAL 55 R B, % CBCA 3% K sh AT 55 43 T o ws
AT BLRAIE, W AT 5 E 2Rk 3 2K U
USAV #EATITEAE R T 5884 55 L FF UCAV i
AT b I A Wi 255 e F5 i USAV ST i %2
WIABESS UCAV ST X0 ST AT 55
4.1 CBCA EEFELERA

B I 5 BETE ML 9 A M [ H AR
HATIIE I, AT 55 25 Ve B 2 8 5 kmx 5 kmx
2 km, T AHUFI HFR 0GR ARASAR B ANk 1 fnsk 2 fr
TR, AT 575 5 2 48 USAV 047, Wi AT 55

T 2 R UCAV thIF] 58 1, 88T KT %575 2 28
USAV Fil 1 8 UCAV, T4 55 0] o0 M58 111
S M TAES , XN AR S # S R RIEE N

0 1
Ds‘(l=
{1 o

R RSE A ] e R Ay

O Atmin
Tsa =
’ Atmin O

HiE D, M T, 17(/ 5) JCEHNT 5 5L
TS BG5S, Hd d,(dy, ) = 1 RUIEF
155 530 FAE 5 Z WA P AR KR A, =
10 min >4 UCAV $UTHE T4 5511 USAV 58 ifii5g
TFAES Tl W A ], T2 2 BRI AR / ik
CALEMRI SE L s/ R AT 55 Rl — 2K TAE
% WAL R MR N D, = g, XL 1] B
FEMER T, =0,

x1 TANSHIEE
UAV F5  fig 288 Al PATIRRAE 558 L, IR/ km BE/(m-s™) Y
1 USAV 5 (2.3,3.4,1.0) 30 0.5
2 UCAV 5 (3.7,4.8,1.2) 50 0.8
3 USAV 5 (4.4,0.4,1.0) 30 0.5
4 USAV 5 (1.2,4.9,1.5) 50 0.8
5 UCAV 5 (4.5,2.7,1.0) 50 0.5
x2 EESTESHILE
s %ﬂiﬂéﬁﬁ ) HAlss  wEdrdn (RS FERT TS E D
P/km ; HWFA, 7/min - [7*, 7] /min
1 (2.5,3.0,0) I 300 0.7 15 [0,30]
2 (2.4,1.6,0) T3 200 0.8 10 [20,70]
3 (3.2,3.0,0)  fligg3k 200 0.6 10 [10,100]
4 (5.0,3.3,0) ik 200 0.8 5 [40,90]
5 (3.5,49,0) H4TE 300 0.7 15 [45,100]
6 (4.2,4.8,0) gk 200 0.6 10 [60,100]
7 (4.1,49,0) ik 200 0.8 5 [60,100]
8 (0.5,1.0,0)  fiiggk 200 0.6 10 [70,100]
9 (2.9,0.9,0)  frigk 200 0.6 15 [80,120]

BB 1 CBCA Bk lie g A4 UAV 94T
S BEARHNZR0y AngE 3 TR 1 frn, RHEATRIE%

Task1 il Task5, & %¢ UAV1 Fl UAV3 HEFTIELHAIN
WS FAT 55 4530 5 UAVS BT ICHAF %, i 2 F1E



- 1100 - Wodb T ok ok

2
&3

L
&S

##

SFRONF LR, BEEMIEEE N 1 805.01, {fE
ZEIRR W CBCA BIL i B 2 AR T £

B REIA I AT 55 73 R AL

®3 BRBESHEER

UAV 75 TE5 e 1, 1T 25 RARIT T/ min

55 s

1 {1,3,5,8,9} {3.24,20,45.63,73,90} 198.44 72,83.958 7,98.565 2,83.836 7,83.433 1}
2 12,4,7} {33.420 0,67.430 0,80} 197.997 2,98.188 3,98.982 3|
3 11,3,5,6,9¢} 13.24,20,45.63,61.244 5,90} 199.281 8,83.713 0,98.438 8,37.900 6,82.954 7|
4 16,8} 160,73} {83.722 1,83.555 6}
5 {1,2,5,4,7} {13.24,33.420 0,55.63,67.430 0,80} 198.057 2,98.223 0,98.991 0,98.658 4,98.105 7|
2L 2L
S S
< |l . = = |
0 25 20 0 20 8
t/min t/min
5 a) UAVI{E%KR 3 b) UAV2{E% 1z
2 s
<l o 3
0 5 20 0 20 8
t/min t/min
o) UAV3/{E%HK2 d) UAVAESEKR
2
=} Task 4 Task 5 Task 6
0 40 80 Task 7 Task 8 [N Tosk o
t/min
e) UAVS{E%%1Z
B B RANARS R

4.2 EEmMHEEE

¥ CBCA Bk 58 PR L I AT g, 4y
S BT B AR (B, DL SEENT CBCA Bk i
PEHEPEAL . BB 2 b 5 BRIE ML 9 A HARHE T
i, BEL™ A TC AL AR RRT A6 07 & AT 5525 )3
B E B 5 kmx S kmx2 km, {F: 55 # & 0 25 31k
100, FEIFFFOR 72 0, A, = 10 min, &ENHE
UK 50 WK, T WO b L2 Te ABLIR ES e R
S B bR R OB 50, 3540 RBCH 100 W, Hidx
RIS RO B R Sk [15], W Hegs R E 2 B
No

1 900+

1 800

KR E

1700

1 600-

— —

QBCA 3k

QACA ik

B2 QACA 5 CBCA B R 1L

15 a5 R X P RIAT 55 A i
ta (A T2 7 X CBCA 3%, CBCA Bk F 20k 4%
1B A WO Ak e L S (A E 1 83.3% ., 5 B
XS5 B R R T TR A A
Je £ R S S48 22 O AN ML AR ARAT: 55 0 B, T 3
TR 43 AT 38 CBCA 832 ) AAMA I bRk 25 fi
KA AR,
4.3 BB
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Dynamic Coalition Task Allocation of Heterogeneous Multiple Agents

LI Xiangmin', TANG Jiayu', DAI Jinjin', BO Ning’

(1.Naval Aviation University, Yantai 264001, China; 2.Unit 91213 of PLA, Yantai 264001, China)

Abstract; The dynamic coalition task allocation of heterogeneous multiple UAV agents is researched, which is di-
vided into two parts. Firstly, the consensus based coalition algorithm ( CBCA ) is presented via consensus based
bundle algorithm( CBBA) , considering complex constraints of specific equipment requirements and coupling the re-
lationships between the subtasks and the time windows. Secondly, three dynamic planning strategies are proposed in
cope with appearance of new tasks during the allocation process. Finally, the feasibility and applicability of the
present algorithm and dynamic planning strategies are validated in the scenario of a search and attack mission exe-

cuted by multiple unmanned search aerial vehicles( USAVs) and unmanned combat aerial vehicles (UCAVs).

Keywords : multi-agent system; distributed decision making; consensus-based bundle algorithm( CBBA) ; dynamic

task allocation
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