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Cooperative task allocation of multi-UAVs
with mixed DPSO-GT algorithm
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Abstract; A general mathematics model for cooperative task allocation of multi-UAVs with time windows constrains was proposed which

incorporating task gains and execution time directly, and simplifing the model formulation and algorithm designing. By defining a suitable particle
p g S Y, P g g gning. By g P

structure,, an algorithm based on the principles of discrete particle swarm optimization and Guo Tao algorithm was designed. The Inver-over Operator

was directed by the swarm, the local and global optimal. Variable learning selection probability is introduced into the algorithm to select the

learning particles, and the Inver-Over operator was modified. Simulation verifies the proposed task planning methodology for complex missions.

Key words: discrete particle swarm optimization algorithm; Guo Tao algorithm; task allocation; time windows of validity; multi-UAVs

JC AML (Unmanned Aerial Vehicle, UAV)
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F L 1 AT, B — U 0 AR O MR I A
THRI(3,2) 5 B B R AR S AR (T,
2) By [ml s A kB B IR (3,2) i rh
FBR .

HA T YT A AT S A
FHE B A S 0 0k i o (g S,
SRR B XA HI A S, BB S R E 5 AR
1, SR A O 1) (4 408 B 50 480 ) Oy vk ek
T RAS A B — A 5 ) 1 HE 400 8 2R, 2 B o T
AR EBRAE TR ¢ 19— A0 P 2L
WA mF P, ik 2 fios,

c=3 ¢’ =2
— 68,2 2

c=2 ¢' =7 R
Tnverse (8,6,1,5,7)

P2 AT 1 R R 9 (8 AR AR B R
Fig.2 Single iteration of inver-over operator

considering the direction of the tour

3.3 RA DPSO-GT HiESHILE

A 3. 1 A, BT AR G BILTIA 3
A PR SRR 1 AR B 7 H 2
Bipopaaps Mo RSB FHE" 46 th Al p
i 7 SRS v )R kL 2H Y 1R A R R T
AL M =100, 7, =0. 2, W Jey B dpe I 31 ey 2 1 S5
BRI 20 AR T

WP 3 s M0 py T HE YR T2 A

B3 R o) R IR S R X S
Fig.3 Learning resource of particles and

selection probability differentiating

B PRk — 5 P EA T BERL A B 4RV ad e A A
KL ke B R AT T i PR AR 0 s p, A0 s DU
FH X 73 2 BpRE 5 1] Ml it b Aok 527 > I o
TR ZAB) PSO B3k A i ] AR PR AT w,
WA py M py BEIEACRIHEAT B 22 080), 18] 3
Sk BT A% (7)) 22

p, =0.1 xexp(Nixlg(O. 2/0. 5))
g
(7)

p, =0.7 xexp(Nixlg(o. 2,0. 5))
8

Hr g R AT T ARE, N, HE R EREZ
T8 TER BT HIN, py A1 py R, ZEIC
BRO10 T A7 3k 0 Bl AL S B 45 0 1) e op 4
JR A LAAIM AR 2 > 1) S [ A3 B B A
Z A R T HIE B R AR A T2 R R
2N T APHa AT G, S 2 Sk [ 12 ] Atk
SRR PP AR R ] A e v A 27 o) I
Fin 2 R Fe AR 2T PR AH I, TR FE R RE 2
FEPE B RIS, R R Y mT B U dE %, i bRaa i
WSk, WERAE p, A2, RENO.5,
3.4 ENERH

SR )3 N RSB Ry =X (4) e ks
FIgmA ] SEELZ R 2 FIZY R 4, % F 6 AHUTE 55
RE T2 AR B KRR o, R AN ik

MO 5 OB ) TR T AALRIAT: 55 B0
BB SE LR KA S B, AR B s
AT 55 45 BT Bt R e es A4S HH A A

MO BE Ty % TR AT A ML 55 e AR 5T
I RAT 55 B2 I, A B e A AL %) >4 i A A
A L R, A5 , LKA 55 51 2 v 1 24 i
NG ST 55 2B o
3.5 ;B4 DPSO-GT &ik#iA

REFEHIAT

BB O REMIRNM G517 BB N,
)P py ~ py JREREAMLFHELL 7o

W2 MIEFEE N, 7 301 W SRS Ty
AL AR I F 3 N B . SRR
1) P, IR FVEER P, .

T3 :FEK(7)TI‘%: P il Ps ,*EJE T {EZ@



4

U, 36 < O FH 2 HIOKE 74 — SRV S 0 e 2 o AL AT 55 - 169 -

FE SRR AT RE M

T4 XTFHETEARLT S, BNl —
PEA ¢

TW|S JE-A0, D) A, # <
Py JUMCHFREF- S HrBEAILEE H 25 AN SE o
Py <ry<p,, UWNFIHE M I FEHLERE — K5 S
YER2 I X 4 B0, 4 ST ¢ 19— SEEh
F5 py <t <ps, MFEHL R Bt FHE M Pk £
— R TG A 1y > ps, WIE R4 )Ry B
kLT P, VE R4 2T 5

HB,O  FIWT S ML ¢ Ml JEEHALL
FRAR , I AR T A R T SR 2E S, A
S RGERL, AL TR 4B E L AL TR,
AL AR W AL BT,

ST H 3.2 IR R T T A
B KB EIERE R EC(4) K (5) , SR
SR BIE R B AE, (K T 4 45 B RE
LA, DU S S AR 5 75 ), AS BB 4 iR o
A BT R OB (W35 N BEAE R F I P, fH, D0 B
PR R PE, ST B, [FRE, 25 P ER
F P, AE, WIHAHR ) P, B S HX I PR o

TS L= FHALES,

S!S RUGER R KE P, I A
JE AR B B R EACRE, A2, RS I, e
AL 3,

TR HAR AR QA 4 PR

7.inverse(c,c’ ),
R B A
SRR B A B

K4 R4 DPSO-GT Bk ARz 5]
Fig.4 Flow chart of mixed DPSO-GT algorithm
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Tab.1 Information of UAVs

bRk IR AL E/km U/ (km/s) RN SAS

Al ( -0.883,4.018) 0.2 1
A2 (-0.885,0.563) 0.2 1
A3 (-1.531,-0.878) 0.2 1

x2 HWREER

Tab.2 Information of targets

E Z A b7k ﬂz;';/m ﬁ’zﬁ}ﬁ”
T1 (1.404,4.491) 4.675 14.675
T2 (2.159, -1.271) 21.169 31.169
T3 (-0.757,1.376) 23.176 33.176
T4 (0.878,5.448) 37.595 47.595
TS (0.616,0.278) 93.679 103. 679
T6 (-1.448,4.479) 93.795 103.795
T7 (1.915,2.699) 6.425 16.425
T8 (-1.857,0.269) 43.279 53.279
T9 (-0.874,4.666) 94. 652 104. 652
T10 (1.378, -0.683) 63.745 73.745
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Tab.3  Solution quality of 4 algorithms under

the same running conditions

DPSO FIO IDPSO MIDPSO

Hﬂjﬁﬁ 89 98 100
95% YK
A E R B 1 56 68 89

Rt E]/s 0.2948 1.6907 1.7022  1.9150
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R4 AMEERERBRETHIETENS
Tab.4 Running conditions of 4 algorithms under

the same solution quality

DPSO FIO IDPSO  MIDPSO
R KA 500 70 60 40
AR UEL 500 130 120 100
SEHRA/s 17.985  3.172 2.937 1.915
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