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[Abstract]

This paper proposes a method that maximizes data collection in wireless sensor networks where
energy harvesting sensor nodes periodically collect environmental data and occasionally transmit urgent
data to a sink node, using two transmission techniques. The proposed method utilizes both LoRa (Low
Range Radio) and BLE (Bluetooth Low Energy) technologies: small periodic sensing data is transmitted
using LoRa in a single-hop manner to enhance energy efficiency, while large-volume urgent data is
quickly transmitted using BLE in a multi-hop manner. Sensor nodes reserve energy for urgent data
transmission based on their energy status, using the remaining energy to determine the optimal sensing
interval, thus improving energy efficiency. Experimental results show that the proposed method enables
stable transmission of urgent data through efficient energy use, increasing the amount of sensing data

collected while preventing energy depletion in sensor nodes.
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I. Introduction
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II. Related Work
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III. The Data Collection Method for
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1. System Process
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2. Sensing period determination
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3. Operation of a sensor node for urgent data
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IV. Performance Evaluation
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Table 1. Simulation Parameters

Parameters Values
Number of nodes 100
Node density 0.04
Duration of a round 1 hour
Sensor Battery capacity 110 mAh
Sensing data size 20 bytes
Urgent data size 32 kbytes
BLE data rate 250 kbps
LoRa data rate 5.47 kbps
LoRa spreading fector 7
LoRa bandwidth 125 kHz
Transmission power 2 dBm
Sleep power 3.3 uW

1. Performance evaluation according to the
number of nodes
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Fig. 4. Comparison of the amount of sensory data
gathered according to the number of nodes.
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2. Performance evaluation according to the
size of the urgent data
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