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Path Optimization of Drones for RF Wireless Power
Transmission in Solar-Powered LoRaWAN IoT

Yujin Gong®, Minjae Kang", Younghyun Kim"™, Ikjune Yoon™", Dong Kun Noh’

o ok
= =

wlElg] 7]8k [oT k=52 AeFoz Qg AgFHel 8- zHA] )} LoRaWAN} 72 #4H
A Z2EFES *1»%—?&41 igdans °l TAE TR AT = k. ol Es] Hsl FHITol=
ﬂﬁ =] 43 IoT =el it °47'L7} A= 9l 53] giofolluiAl= 9714, =2 ¢S5 74, v

A ARE o] 5ALE Qlete] 10T k=g oufA] Alof wAlE A F-t st d5AdS FolslE AL
2 7eptar gleh e efdelliA] AR 10T =selie vakdt 374 85= qlsle] Aleduix]e o
o] kurh Al T & 4 gle g FESP 2 vhe s AR AR oT S-8eliE m=El]
A ohzt dlolEe] sl AR vl 83 2Rtel7] witell, $ele =8& o83k RF Al A
H ASE F3 oAl #AE o) oM AE iﬂﬁ}f‘%_ f?}EP. el EkelldA] A1
LoRaWAN IoT &7ellx mx=2] obgd=ql 3-8-5 ¢13h =82] RF 74 Ay AF 4 34 A= 24 7Hs
Akt Al¥sh= 71 ellxl= eekellvA] S24lo] H531 =5 Ak, o] =gl =2o] AlgE oy
25 7P dEAelx B o AR - ole A AREHE A, 3HE AL olF AR)E 24T 5

Moz A}

itk Ald Az} o3t HRER =Ro| o]EsPHA ks FAHEFo w2, AFE =R JUAE F
31o] Btz 48 oT :=E5e] RS P+ QeS Fasklrk

Key Words : Internet of things, LoraWAN, Solar-powered, Wireless power transmission, Simulation

ABSTRACT

Battery-based Internet of things (IoT) nodes have a limited life due to limited amount of energy. This
problem cannot be solved fundamentally even if a low-power communication protocol such as LoRaWAN is
used. To solve this problem, environmental energy-harvesting IoT nodes are being researched recently. In

particular, solar energy is expected to solve the limited energy problem of IoT nodes and impart permanence
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owing to such characteristics of periodicity, high predictability, and high energy density. However, there is also

a possibility that the amount of harvested energy will not be enough for the normal operation even for

solar-powered IoT nodes due to various environmental factors. In most IoT applications, the stable collection

of data is also a critical requirement as well as the permanency of nodes. Hence, we try to improve the

stability problem of solar-powered IoT through RF wireless power transmission using drones. This study

proposes an optimal charging path setting technique of drone for RF wireless power transmission to stably

operate nodes in a solar-powered LoRaWAN IoT environment. The proposed scheme can select nodes that

have insufficient solar energy harvesting and determine the optimal path (hovering position, hovering time, and

moving path) that can transmit the drone’s energy to these nodes in most balanced and efficient ways.

I. Introduction
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. The Proposed Scheme
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Table 1. Major experimental environment parameters

<4 1 Kmx 1 Km

Parameter Value

Simulation time 100 days
Period of drone’s charging 1 day
Field size 1 Kmx1 Km
Number of nodes 1000
Sensor node battery capacity 150 mAh
Sensing Data Transfering rate 1 KB/min
Transmission range 2 km
Amount of harvested energy (Avg.) 20 J/day
Battery capacity of drone 2000 mAh
E 2. 7 wmEe) A FHD)
Table 2. Total outage time of each node (min)

Navie Random | Greedy Fair Ours

443,401 193,407 91,534

75,371 49,520

V. Conclusions
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