’i) Check for updates

SHA|AH IS K| H|283 M[1E pp. 44-50 202414 22l ISSN 2713-8429(Print) ISSN 2713-8437(Online)
Journal of Power System Engineering https://doi.org/10,9726/kspse 2024 28,1,044
Vol, 28, No, 1, pp. 44-50, February 2024

Al HI™ M22 Ssot LED 5d 89712 2= XISH|0f A
Development of Automatic Illluminance Control on Medium—sized
LED Marine Lantern via Al Vision Application

* = k%
FHAF - AT

Jung-Sik Joo™ and Hyun—Kyoung Yang**f

(Received 07 December 2023, Revision received 27 February 2024, Accepted 28 February 2024)

Z2E YR RAL g AL ot AdEte] HAT FaiE A Yete AAHR, ottells BEHoR PR
ARE A ZoF et g} St drAlstE S9v)9 Bl Ak, &2 B9 odto] Ao
ek slFE SAs Al Bickel A" el e Zo] Abavh 22 A ont AlgtH o2 AR F o
ek ey HZole HeldE 7o & ol AA Tles FE e JHRE AARE S
=5 #Ashs Aol etk 2 dolde ZEd d=E ARESHA ¢Fal WS FYstA wEs
dgl 224 WhARA|(parabolic reflecton) & =R 7O HEY 7le& &85t sjrE AL,
Z4E & dolHE 28t Fes AvoE 24T 5 e $H7IE AFsHh olE sk
FFA-NET 7|9ke] |2jdE& ol&3to] sj7E FHstol, 598719 F=xdol| S-8&3t3leh

IME AL ¥, S8 71, FREA, HHEA7

Abstract : Navigation aids, which what prevent navigational accident and secure safe sailing, must provide
visual information by its lighting at night. However, sea fog reduces the luminous range of marine
lanterns, which limits their functionality as navigation aids, the measurement instruments for sea fog
detection have been installed in few site. Therefore, to enhance their visibility in various weather
conditions, development of new LED marine lantern with self-controlling system is necessary. In this
study, we applied deep learning methods in LED marine lantern with double reflecting structure, to design
an advanced marine lantern capable of autonomously adjusting its brightness. The suitability of the
advanced marine lantern was assessed using sea fog measurement technology developed by FFA-NET

based on deep learning methods.
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Fig. 1 Concept of double reflective marine lantern
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Fig. 2 Simulation of beam angle and luminous
intensity by multiple type of LED chips and

size of reflector
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Table 1 Model geometry and analysis conditions

Aluminum (Heatsink)

material copper (LED chip)
ABS (lantern body)
21C (Ambient)

0.6 m x 0.6 m x 0.5 m

boundary conditions

calculation area

Volume source

fever conditions | pry cree CMA2550 50 W)

95.28
8772
8016
7260
B5.05
57.49
49.93
4237
3481
27.26
19.70

Temperature (°C)

flow paths —

Fig. 3 The of the

marine lantern

fluid temperature distribution
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Fig. 4 Dehazenet model structure diagram
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Fig. 5 Result of dehaze algorithm test
5. Al HI™ & SE7| M=t

Fig. 69 a)y&= A5 98 % LED & &
871, b= AIH|A ot HE, o= AHAIZE
o2 A 29T Fhv ol de AMAR
%% LED a8 597]¢t dd% =&olth Al
H A& CPU ¥ GPUE &-&3sto] Held dikol
7153t NVIDIA Jetson Nano R EE AR5 TH
Al B2 ELP 7hu2te] dgrwo] AAzre= &
Z HolHE AT 4+ 9o, £33 LED siid&
Aduo] HES AFO
EL setel g 5

stdek. 7+ AlAe] Fae Bl
7

=
=
3]

il

oln
0F
Al
lo

Icl

= XSHo AT

0

Fig. 6 a) Medium-sized LED marine lantern, b)
NVIDIA Jetson Nano embedded board, c¢)
The ELP USB webcam, d) The connection
between a medium-sized LED marine lantern

and Al vision
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Fig. 7 The luminous intensity based on the power

consumption of the marine lantern
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Fig. 9 The photo on the left was taken from a
distance of 200 m, while the one on the
right was taken at a distance of 100 m. a)
Good visibility; b) 100 m visibility; ¢) 50 m
visibility; d) 10 m visibility
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