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Abstract In an environment that operates multiple UAVs, the use of a decentralized task allocation
algorithm has more robustness from a single failure of UAV on the mission because there is no central
command center. In addition, UAVs have situational awareness and redistribute tasks among themselves,
which can expand the mission range. The use of multiple UAVs in a mission has increased as the agent
hardware has decreased in size and cost. The decentralized mission-planning algorithm has the
advantages of a larger mission range and robustness to a single failure during the mission. This paper
extended the type of mission the uses CBBA, which is the most well-known decentralized task allocation
algorithm, to the point mission and en-route mission. This will describe the real mission situation that
has the purpose of surveillance. A Monte-Carlo simulation was conducted in the case of multiple agents

in the task-rich environment, and the global rewards of each case were compared.
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Fig. 1. Configuration of research model
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Table 1. Comparisons between Original and en-Route
CBBA

Criteria Original CBBA | en-Route CBBA

Maneuver

. - ossible
during mission p

impossible

Fuel consumption

. o large
during mission 8

small

Mean distance
to next mission

long short
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Fig. 2. en-Route task configuration
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Table 2. Simulation Environments

Category Specification
CPU i7-6700HQ 2.60GHz
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Fig. 3. simulation environment (MATLAB)
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Table 3. Simulation Initial Condition
WS Condition Value
1 Number of agents 6
2 Initial mission quantity 12
3 Mission allocation frequency 10s
4 New mission create duration 10s
5 Number of created mission 4/10s
6 Simulation Time 200s
o|F 7|§to & A& olE et A= Table. 4
o} .
Table 4. Simlulation Result (Earning Score)
mean covariance
Original CBBA 5297.3 283.67
en-Route CBBA 4921.4 324.19

5 90| isto] St 95o] 0] ghe thewt 2eh

Table 5. Simluation Result (tasks completion quantity)

task done .
(mean) covariance
Original CBBA 66.06 3.2778
en-Route CBBA 66.93 3.5767
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