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Abstract

This paper presents the performance analysis of a long-range marine communication system developed for monitoring the fishing
gears. LoRa based buoys were developed to monitor fishing gears. The buoy sends its coordinates along with other relevant information
to the central monitoring station via a gateway. During the experiment, a up to 30 km of communication between a buoy and a gateway
was successfully tested.
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Fig. 1. Architecture of the proposed fishing gear system.
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Fig. 4. A buoy and the gateway used in the experiment.

a4 dRE Folet RMEE

Folol Al wiit F41E SKT LoRa A&+ A4S
ol §121§ SKTF A 719l A s=418ko] SKT IoT
EANEFHAEFS F A

B ceerve s

I3 gy HTTP MgTT
ermbing APl(e)
Davica/App Daia Diata Connection
Reghbiatoi Mariagement Masiiturssg Managieinerit

Davies S Listitian Groiip
Management s 4 Management Management

orahi APRI(s)

HTTP MOTT

‘ LoRa Davice

Fig. 5. Architecture of SKT loT platform.
T2 5. SKT loT 231& 7=

SKT IoTo’d%a*%% ¥ 29 49 2] LoRa

m A=

LTE Catm1 Device

ThingPlug O E2|A0| At

Application Server

LTE 7|X|3 - LTE 27|

LTE Base station — LTE exchangers

Fig. 6. Architecture of LTE platform.
J%l 6. Cat. M1 ClHIO|A ZBHE 22X

iu
ol

Private LoRat A= Aghitel] A X #H
tE Ea Adyi FHArx==oiE CAT.
S B8] 9 SKT SA71¢ gufo]2 =

ARANE 2 S0 5 s 4

9 6= Cat. M1 o &g 7Alo] A A
2 tehuict,

s

Xy 2 o
o oy & o B

32 to ot
o

o 4
o] EAl Z£83}9]= 14dBme] 3L Spreading Factor
= AH&3kslth
SKT-LoRa, Private Lora ¥ %] dlol¥ =543}
9} z} 2418 RSSI, Latency, SNR +4 5 414

e Fdsdvh

ol

Uplk 43 Uplink Ff01E{ £

Dtz 0303 <con> 0303

Uplirk 54 Uplnk fole| £

Datax 0202 <con> 0202
Uplk Uplk 0/ef g 40 Q0lEf P

Uplrk 48 Uplink SfOJE} gt Dat: 010203 con> 010203 <con> 010203

Datac 0101 <con> 0101

i o o H4 HOlEf Push

<con> 00203

Latest

2y oole 88 Uplik 38 Uplink 0lef 5 84l o push

<eon> 0101 ‘ Data: 010203 <con> 010203 ‘ <con> 010203

Fig. 7. Message exchanges used in the polling and the
subscription methods.

2% 7. PollingZt Subscription %! &4

LoRa tju}o] oAl FAIgt JRE SFQlsle] 9]
o} Polling AAAIZF FA 02 71 FH419] dlo]
B2 stolsl o %2

4ol Subscription ¥4 &
Z 3 ]—‘-' H]—No]q_ S :L‘aj
o) &

Fa Avie E
1

o 1
el gisk FAA4 %33’4- Latency: t©}

unique packets received 1)
packets sent

Success Rate =

Latency= Packetreceivedtime — Packet sent time Q)

(1071)



152 j.inst.Korean.electr.electron.eng.Vol.24,No.4,1069 ~1073,December 2020

Table 1. Packet delivery success rate and latency calculated
from the experiment.

1 ZE S w2 Y SAUNZED S
xloiA|ZE
Distance from 30 km %5 km 20 km
Gateway
Protocol Sucess Rate
SKT Lora | 506y~ agos | 54/60 = 90% | 54/60 = 90%
(polling)
SKT Lora | 5660 o305 | 55/60 = 919 | 53/60 = 88%
(subscription)
Private Lora | 60/60 = 100% | 46/60 = 76% | 51/60 = 85%

Protocol Latency in second (mean, min, max)
SKT Lora | yo o 119) | 62,2 74 | (47, 3 104)
(polling)

SKT Lora

e (170, 3, 3716) | (530, 3, 4025) | (106, 3, 36983)
(subscription)

Private Lora (44, 6, 72) (39, 8, 71) (35, 7, 73)

Protocol SNR (dB (mean, min, max)

SKT Lora Not available

Private Lora

(-12, -18, -9) | (-11, 18, -5) | (-7, -15, -1)
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