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A Rendezvous Point Replacement Scheme for Efficient Drone-based
Data Collection in Construction Sites
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Abstract Rendezvous point is used to gather the data from sensor nodes and send to sink node efficiently in
selected area. It incurs a unbalanced energy consumption nearby the rendezvous point which can shorten the
network life time shortly. Thus, it is very important to select the rendezvous point effectively among all sensors in
order to not drain the battery of a sensor node in construction sites. In this paper, we propose a rendezvous point
replacement mechanism which considers remaining energy of nodes to prolong the network lifetime. Also, for
shortening the distance of drone at the same time, it increases the probability of the near-by drone node becoming
rendezvous point. The simulation results show that the proposed scheme can significantly improve the network
lifetime and the flight distance compared with the existing LEACH, L-LEACH algorithm.
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Fig. 1. Drone based construction site data collection
overview
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Table 1. The notations used in the paper

Notation Description
T(n) Threshold value of sensor node n
EM Current energy level of node n
E™e Average residual energy of all nodes
p Percentage of rendezvous points
o Weight between residual energy and distance to
) the drone
r The number of rounds
R A set of rendezvous point candidates
RSSI,  |RSSI between the drone and node n
R Maximum range of RSSI
R, Minimum range of RSSI
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Fig. 2. Data collection steps
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Table 2. Configuration parameter

Configuration Value
Field size lkm X lkm
Number of nodes 100
Communication range 150m
Initial energy 2]
Tx energy 50n/bit * d
Rx energy 50nJ/bit
p 0.01
« 0.1
Rnax / Rnin ’40/ -100dBm
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