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[Abstract]

To increase the lifetime of the network in wireless sensor networks, energy harvesting from the
surrounding environment or wireless power transfer is being used. In addition, to reduce the energy
imbalance and increase the amount of data gathered, a method using mobile sink nodes that visit sensor
nodes to gather data has been used. In this paper, we propose a technique to reduce the load on the
relay node and collect a lot of data evenly in this environment. In the proposed scheme, sensor nodes
construct Minimum Depth Trees (MDTs) considering the network environment and energy, and allocate
the data collection amount. Simulation results show that the proposed technique effectively suppresses

energy depletion and collects more data compared to existing techniques.
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I. Introduction
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III. Proposed Scheme

1. System Process
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Fig. 1. Overview of the proposed scheme

2. Energy model of the sensor nodes
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3. Energy model of the drones
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4. Determining the number of MDTs and their
root nodes
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IV. Performance Evaluation
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Table 1. Simulation Parameters
Parameters Values

Number of nodes 1,000

Node density 0.04

Duration of a round 1 hour
Transmission period 1 min
Transmission range 10 m
Transmission rate 250 kbps

Sensor Battery capacity 110 mAh

Drone battery capacity 4,480 mAh

Drone battery voltage 15V

Drone flying time 20 mins

Drone speed 16 m/s

1. Performance evaluation according to the
number of MDTs
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V. Conclusions
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