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Dynamic Tree Formation Protocol in UAV Formation Flying
Network for Disaster Monitoring
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Abstract

In this paper, we propose a dynamic tree formation protocol for multiple UAV which is gathering data or
accomplishing a mission such as disaster monitoring, environment monitoring, and disaster relief. Especilly,
we designed Hop-LQI Weight algorithm to form optimal tree in wireless dynamic environment applying
situation of radio signal attenuation over distance and implemented our algorithm in MSP 430 K-mote sensor
platform using TinyOS codes. We verified performance of our algorithm by comparing average link setup time
by the number of nodes with minimum LQI, link cost calculation method in wireless communication.
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Table 1. Comparison of routing metrics[5].

Link quality
) _ Hop |Awareness of] | =
Routing metric . . estimation
count | link quality
method
Hop count Yes No
Shortest path with
) . Yes Yes Packet
link quality threshold
Link quality routing | Yes Yes Packet
ETX Yes Yes Packet
MultiHopLQI Yes Yes LQI
MAX-LQI/RQI No Yes LQI
PATH-DR Yes Yes LQI
LETX Yes Yes LQI
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Fig. 1. Example disaster monitoring using UAV.
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if(m_currentHopCnt == 0)
*currentLQI = newPacketLQIL;
else if(m_currentHopCnt < newHopCount)
for(i =0; i<(newHopCount-m_currentHopCnt); i++)
newPacketLQI *= LQI CALC_WEIGHT;
else if (m_currentHopCnt > newHopCount)
for(i=0; i<(m_currentHopCnt-newHopCount); i++)
newPacketLQI /= LQI CALC WEIGHT;
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