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Modified Consensus Based Auction Algorithm for Task Allocation of
Multiple Unmanned Aerial Vehicle

Min-geol Kim - Suk-hoon Shin - Eun-bog Lee - Sung-do Chi*

In order to operate multiple UAVs for multiple tasks efficiently, we need a task allocation algorithm with
minimum cost, i.e.,total moving distance required to accomplish the whole mission. In this paper, we have proposed
the MCBAA (Modified Consensus Based Auction Algorithm) which can be suitably applied to the operation of
multiple UAVs. The key idea of proposed algorithm is to minimize sum of distance from current location of agents
to location of tasks based on the conventional CBAA. Several simulation test performed on three UAV agents with

multiple tasks demonstrates the overall efficiency both in time and total distance.
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(b) Flow Chart of Modified Consensus Based Auction Algorithm

Fig. 1. Conventional Approach vs. Proposed Approach
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Fig. 2. Example of Applying Modified Consensus Based
Auction Algorithm

Table 1. Selectable Task Type and Cost of UAV in Fig. 3

Pri UAVU, UAV U, UAV U,
ori | Task Cost Task Cost Task Cost
ty | Type | (Dist) | Type | (Dist) | Type | (Dist)
1 i 10 T, 14
2
3
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Fig. 3. Tracing Movement of Agents
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Table 2. Simulation Result

(a) All Tasks’ Fulfill Time and Reduced Time

Num All Tasks’ Fulfill Time Re(.iuced
CBBA MCBAA Time
1 547.5 538.4 9.1
2 597.2 597.2 0
3 522.2 522.2 0
4 648.4 601.2 47.2
5 796.8 796.8 0
6 707.3 708.6 -1.3
7 611.6 611.6 0
8 618.5 618.5 0
9 671 645.3 25.7
10 639.8 639.8 0
11 774.5 774.5 0
12 644.2 561.9 82.3
13 640.1 640.1 0
14 668.8 626.2 42.6
15 729.2 706.4 22.8
16 565.8 586.5 -20.7
17 598.8 589.5 9.3
18 557.9 555.8 2.1
19 524.9 520.4 4.5
20 750 650.1 99.9

(b) Sum of All Movement of Agents and Reduced Distance

Num Sum of All Movement of Agetns R.educed
CBBA MCBBA Distance

1 1585.5 1559 26.5
2 1699 1663.4 35.6
3 1504.5 1485.1 19.4
4 1707.6 1744.8 -37.2
5 1901 1901 0

6 1996.6 1997.9 -1.3
7 1631.2 1631.2 0

8 1780 1792.4 -12.4
9 1888.3 1814.8 73.5
10 1736.7 1739 23
11 1818.2 1818.2 0

12 1803.4 1599.8 203.6
13 1460.7 1460.7 0

14 1859 1846.4 12.6
15 1960.2 1633.8 326.4
16 1653.5 1569.5 84

17 1760.4 1739.1 21.3
18 1557.2 1555.1 2.1

19 1457 1527.2 -70.2
20 1981.3 1832.1 149.2
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