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Virtual Force(VF)-based Disaster Monitoring Network Using
Multiple UAVs
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Abstract In this paper, we consider a cooperative monitoring network, which consists of a large number of
UAVs, in order to promptly detect event in a disaster area. A command center may not be able to control each
UAV individually due to resource constraints. Therefore, UAVs need to autonomously construct a mobile
monitoring network in order to maximize monitoring coverage and to adapt the network formation according to
environment changes in the disaster area. To that end, we propose multiple UAVs-based cooperative monitoring
schemes that uses virtual forces. In this monitoring scheme, an effective monitoring is enabled by extending
monitoring coverage using each UAV’s circle movements. The UAVs-based monitoring network can also be splitted
or merged in order to increase the monitoring effectiveness. Through simulations, we show that the proposed
scheme can effectively monitor a large area and achieve a high event detection ratio.
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Fig. 1. UAV based Monitoring Network System Architecture
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Algorithm 1 Network Separation

Predefine:
N; : Node i
NY€ : Virtual Force Channel of node i
NP - Coordinate of node i
N=¢fect - The number of selection nodes

Pgreq © Coordinate point of new disaster area

1

2 Create the Leaf Node Set(LNS).

3 FORic{1,.,n}:i<1

4 if N; is the leaf node then

5. Add N; in LNS

6 END FOR

7 Sorted LNS « Sort( LNS, Pgeq )

8 Select new root node(N;) in Sorted LNS
9 NI

10. FOR i€ {1,  N*¢t}-jc 1

11. N; « Sorted LNS[i]
12. NYC — j
13. ie—i+1

14. END FOR
15. END

Function Sort( Set, Pgreq )

Arrange nodes of set in order of short distance
between NP and P,,eq

END Function
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Flg. 7. Network separation algorithm pseudo—code
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