52 % 451 X#EHEFRXFEFR Vol.52 No.1
2026 4 3 H Journal of Dalian Maritime University Mar., 2026

SIARMESC XS ABIR T, B0, . ST O B A I e AN 55 20 O Sk ()] RGBT R 22440, 2026, 52

(1).111-122.

ETHHAFEHEZNFHETANESSEE X

L EEGR TR
(LKEGIRS fFBFREH A LT ki

B A R A
116026;

2B M AL 5 o R AR B R E RS % AKE 0500815 3. rb [ L RHW 4658 (FHF 5T BE , A1 % 050081)

FEE 4t B AN SN SR T TS 2
MR- ETHRHBEE LN FHRANEE S LB
Bk, oA NESHRE BRSBFAFEHE , ENE
SHEBAMERER L AP REEL SRS TAMN
FHUNS S E  FREEERAXN S RAES S 54
KR, HRANEHEE RS EER KEBEKRSE
BIAL, BN Tent SR B 4T A BHFEREE REME
EHFRGHMA R F g AT RA, KB, HHE
HESEESF o BEEAEE LS A REFRNES SR
MERIEY IREF AR, FEERXA, ELEN
BIES = T, TR EE T LR D ES RN ERE S5
AELE R TR R, TR RAET A E A
S EFNESERERLINED BT 10.6%F0 15.4%,
FKHEIR : T AN(UAV) 5 £ 5 2 B ; %6 8 5 % (SMA) ; Tent
B W S SR mE 5 R R 48 B 3R 3 R

FESEKE V279 MHRPRERRD A

X ERHS:1006-7736(2026)01-0111-12
doi:10.16411/j.cnki.issn1006-7736.2026.01.011

Heterogeneous UAVs task allocation algorithm

based on improved slime mold algorithm

LIU Wen' ,NA Zhenyu ™' LI Mengyue',
PANG Guimei' ,ZHANG Jinbo>*

(1. School of Information Science and Technology ,

Dalian Maritime University, Dalian 116026, China;
2.National Key Laboratory of Communication Network
Information Transmission and Distribution Technology , Shijiazhuang
050081, China; 3. CETC Network & Communications
Group Co., Lid, Shijiazhuang 050081, China)

Y hs B #1:2025-11-24 ; & [E] H #A : 2026-01-05

Abstract: To address the task allocation problem of heteroge-
neous unmanned aerial vehicles (UAVs) in diverse mission
scenarios, a task allocation algorithm for heterogeneous UAV
swarms based on the improved slime mold algorithm ( SMA)
was proposed. Firstly, from the perspectives of task timeliness
and performance parameters, and based on the existing multi-
parameter modeling framework, this paper further improved
the parameter characterization of task diversity and UAV het-
erogeneity to better adapt to the multi-type tasks and multi-
constraint scenarios. Secondly, to address the problems of
slow convergence speed and low solution accuracy of the
SMA, optimization was carried out by introducing Tent chaotic
mapping, linear dynamic search range, improved individual
update mechanism and optimal neighborhood perturbation
strategy. Finally, the improved SMA was integrated with the
proposed task allocation model, and its effectiveness was veri-
fied by setting task scenarios with different scales. Simulation
results show that the proposed algorithm can achieve reasona-
ble task allocation with minimal task cost under different sce-
nario scales. Compared with benchmark methods, the pro-
posed algorithm reduces the comprehensive objective function
by at least 10.6% and 15.4% in two different task scales, re-
spectively.

Key words : unmanned aerial vehicle (UAV); task alloca-
tion; slime mold algorithm ( SMA); Tent chaotic mapping
strategy ; optimal neighborhood perturbation strategy
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2 (42,90) 0.12 2100 90 90 75 90 0.3 0.6 0.9
3 (62,25) 0.11 1980 70 75 85 70 0.5 0 0.9
4 (83,46) 0.10 2050 70 88 70 80 0.7 0.7 0
5 (39,45) 0.09 1990 80 75 90 80 0 0.8 0.6
6 (58,69) 0.13 2000 90 95 80 90 0.8 0 0.6
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2 (68.83) 30 35 40 0.5 0.5 0.3 [0,20] [40,60]  [85,115]
3 (79,12) 35 36 42 0.4 0.3 0.5 [15,35] [45,80]  [100,130]
4 (41,98) 25 36 40 0.4 0.3 0.6 [55,85]  [95,120]  [130,150]
5 (23.65) 40 20 45 0.3 0.3 0.4 [40,65] [70,85]  [95,120]
6 (53,19) 35 26 38 0.6 0.6 0.3 [25,50] [56,70]  [80,106]
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Fig.2 UAV task allocation sequence diagram

in case 1
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Fig.3 Comprehensive objective function

convergence curves in case 1
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Fig.4 Comprehensive objective function values
of different algorithms in case 1
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Fig.5 Evaluation metrics of different algorithms

in case 1
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Fig.6 Boxplot of the comprehensive objective of

different algorithms in case 1
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Tab.4 Comparison of running times of different

algorithms in case 1

GAES IBATH A/ PRifEZE /s
ISMA 2.8289 0.0673
SMA 2.7732 0.0674
GWO 2.7090 0.0981
PSO 2.6273 0.0658
BKA 3.3358 0.1082
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Fig.7 Comprehensive target mean of each

algorithm under different weights in case 1
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Tab.5 UAYV parameters in case 2
i WA ALE RATHEE KW 1E55 5 Th H5 Homr /A EEPATRETS
/km /(km-s™) /km WEER /% A B C A B C

1 (5,57) 0.12 2030 60 80 70 80 0.8 0.8 0.4

2 (80,46) 0.13 2100 70 90 70 90 0 0.4 0.9

3 (53,11) 0.10 1985 80 70 70 80 0.5 0.6 0

4 (20,56) 0.12 2010 70 65 80 90 0.6 0.7 0.4

5 (40,20) 0.10 2000 60 70 90 75 0 0.5 0.6

6 (30,80) 0.12 2100 80 85 80 90 0.6 0 0.7

*o6 ER2BRFREH1
Tab.6 Target parameters 1 in case 2
e H b8 km Pt B oA RARESHUTRE R IE] & /s
A B C A B C A B C

1 (36,49) 32 37 29 04 0.3 0.5 [10,25] [36,56] [65,80]

2 (70,47) 38 36 34 0.5 0.4 0.8 [5,25] [40,55] [70,95]

3 (55,39) 34 34 39 04 0.8 0.5 [45,70] [75,95]  [105,135]

4 (8,46) 36 45 30 0.6 0.4 0.8 [30,45] [60,80]  [100,125]

5 (74,29) 30 40 34 0.6 0.5 0.5 [20,55] [60,90]  [105,135]

6 (10,10) 33 39 30 0.5 0.2 0.3 [35,45] [55,80]  [100,115]
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Tab.7 Target parameters 2 in case 2 ;. —Oo0— BKA
— i — —o- — PSO
o A/ 12 -
. #mgm 5 — E%BWE _ 1 eerihore GO
i —=¢--—-SMA
1 8 15 11 35 15 25 — —x— — [SMA
2 15 11 10 40 30 15 o
3 10 15 10 20 30 40 &
4 10 15 10 30 50 28 L
5 10 12 10 24 34 36 —
6 8 15 8 32 29 20 jg

&l 8 F st 2 AES5 S Beht p 8, fIEl 8 /T
WL, 45 T NALBIAT 55 1730 5 43 Bl 235 SR —— X I 5 76
TR 6 5K T 4 E W AT IR R AT
RE N EARKNE T, W —TC AHLIAT 55 It ] BEAR
KA S, U6 B T A R A R R AT Rl AT
ISMA BERS AR A A2 295 B m] 4740 BC

FEANLI Cen mH— a3
EAHLIL {23793
FTAML10 1
TAHLO 21—
> EAMLS ﬂm;mg
§ TN RIL 911 i
Z FEAbL6 it {334
R OEAMS DB o Caa
FAHML4 1] 62
FEAN3 )1, 31 73213
T2 L7123 328 63
e b1 ECET—i0i 22T !

0 20 40 60 80 100 120
IS
B8 %2 WEANESHEFE
Fig.8 UAV task allocation sequence diagram

in case 2
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Fig.9 Comprehensive objective function

convergence curves in case 2
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Fig.10 Comprehensive objective function values

for different algorithms in case 2
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Evaluation metrics of different algorithms

in case 2
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Fig.12 Boxplot of the comprehensive objective
of different algorithms in case 2
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Tab.§ Comparison of running times of different

algorithms in case 2

Hix IZATIN 8]/ P2 /s

ISMA 5.3838 0.1163

SMA 5.2548 0.0777

GWO 5.1474 0.0883

PSO 5.0979 0.0947

BKA 6.1926 0.1454
4 % iE
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