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Task Assignment of Multiple UAVs using MILP and GA

Hyunjin Choi*, Joongbo Seo* and Youdan Kim**

ABSTRACT

This paper deals with a task assignment problem of multiple UAVs performing
multiple tasks on multiple targets. The task assignment problem of multiple UAVs is
a kind of combinatorial optimization problems such as traveling salesman problem or
vehicle routing problem, and it has NP-hard computational complexity. Therefore,
computation time increases as the size of considered problem increases. To solve the
problem efficiently, approximation methods or heuristic methods are widely used. In
this study, the problem is formulated as a mixed integer linear program, and is
solved by a mixed integer linear programming and a genetic algorithm, respectively.
Numerical simulations for the environment of the multiple targets, multiple tasks, and
obstacles were performed to analyze the optimality and efficiency of each method.
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Table 1. MILP Parameters

J = cost function

I = index for assignment start nodes
j = index for assignment completion nodes
V = index for vehicles
k = index for tasks
N, = number of targets
Nv = number of UAVs
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I( ) . . .
j = time task k is completed on target J
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Table 2. Comparison of MILP and GA(Case 1)

MILP GA
Total Cost (sec) 333.9075 335.4295
Computation Time 05037 04763
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Average Cost (sec) - 334.4046
Standard Deviation B 10002
(sec)
UAV3S EZRE 13 ExE 25 T35l 74z}
TaRHo 2 FstA ot o] Ade AE 7HFel
Al HAY HES THAE dF @9E ot #
A daglgY A$ UAVIES EXE 3, 5 4=
UAV2E EXE 62 UAV3LS EXE 1, 28 A
b =dygoz gk o A% EFYF H4FA
el Asun wgo] x3 © T AL
Table 25 3l & + AARL, 7Aoo
A A=k AR AL B 5 o
A2H 57 9% A% RS AIAY
H §FH4 dag 59 ALt AlZre] A= Hlszgh
AS Table 25 T3l & & Stk Fig. 9=

Monte Carlo Simulation k=1

Total cost(sec)

W

@

&
T

w
@
2]
.
.
.
.
.

334 1

333
0

Fig. 9. Monte-carlo Simulation of GA(Case 1)



434 HHEA -

X
of
b
i
Jo
e}

n m

T R i 2 T B e

Cost(s)

Conputational time(s)
(=]
©

<)
)

<)
IS

0.2

z
=

Fig. 10. Cost and Calculation time of the two
methods with variation of Nt(Case 1)

A G ECSE Montecarlo Al E#Ho]ALS 3t
Axz HZA3 ZAHY ME FE F JAT, FH
AH S BASA FEae AL HoFrh Fig. 10
2 HREY 5 HIAAS i F Y §)9
AAEA 2] Wslol] tigh gz E S5 gz
T3 gugs F3Ee 39 HAr v 4 BE
of Ex3S yeidt #3d guEEel A
I AFAZH vls] b o7 ALbA|ZEo] w
AT H3xEFY 7 SU el weE sy 1
=7F A E S B 4+ Uy

4.3 WASM 2 & (Case 2)

Fig. 113} 12+= ZtZ} MILP®} GAE 73 4%
d Aol EFAHS AFEAYHY A &
WJEOH 913t JFs g Avl= Table 37 9]

J_:ll_
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Table 4. Comparison of MILP and GA(Case 2)

MILP GA
Total Cost (sec) 429.2263 430.7648
Computation Time 183.2043 14631
(sec)
Average Cost (sec) - 443.9000
Standard Deviation B 9.8799
(sec)
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methods with variation of Nt(Case 2)
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