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Abstract

Regional search is a very important application direction for UAV swarms, and adopting scientific
and reasonable control algorithm is the most effective way to improve the efficiency of swarms
executing tasks. The existing planning control algorithms are involuntary, small-scale, and com-
putationally complex. This paper proposes a rule-based regional collaboration search algorithm,
based on the kinetic model—Boids, for large-scale UAV swarms to perform search tasks on uncer-
tain regions. The search algorithm has the advantages of good autonomy, robustness, simple cal-
culation and theoretical full coverage of the search area with probability 1. The effectiveness of
the algorithm is verified by simulation.
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Figure 1. Boids model rules: Cohesion, Alignment, Separation
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Table 1. The UAV swarms’ speed and position updating algorithm
F 1 RANERHREFLEEHEEL

Algorithm 1: Speed and position updating algorithm

1 for Jien do
2 alz[li\x.‘fx‘\)(x.‘fx‘)
3 :(L{x X U(vffvl‘)
1
4 27( -x)
=1
V!
5 a,=Cr ‘v ‘
6 a, = Random, st.|a,|<|v,,|
7 vt =Vl +ca +c,a, +C,a, +C,a, +Ca,
8 if V> ,.,| then
t+l LA .
9 Vi = ‘Vim‘ ‘Vmax‘
10 end
11 if XS, AV (S-x%)<0 then
12 Vit =yt
13 end
14 X7t =% +v?
15 end
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Table 2. Simulation parameter setting
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Figure 2. Comparison of coverage between rule-based collaborative
search and random search
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Figure 3. Comparison of single UAV path between rule-based
collaborative search and random search
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Figure 4. Comparison of UAV distribution at different times between rule-based collaborative
search and random search
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