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A Study on the Development of Educational Modules for Aids to Navigation Using
the Aid to Navigation Simulator
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59 9% AMEFPRLS %L ECDIS BEHE L Fotol AAGNE % e W%e et ATk olo] tRol, ik AW A, 44
A, S ERY Fol v FREAY 0010 AT AYALE algety] s FEA AR 29 BEF wFo] Bash ¥
AN e AEEARUCIH} FREA ARolHE Besle] e Aol FREA T AT ol FEL AT
SRE NN Bol, 7129 o 2HY BN WKL uPeT AVA FEEE o] WEEI TR AN

YAgo] 1 FREA, FAGe, AEF ABolE, FREA ABeold, NPT, AKLE

Abstract : Aid to Navigation (AtoN) is the artificial ficilities to ficilitate the ship’s safe navigation using light, shape, color, sound, and
radio waves. IALA has developed and operated the educational course for expert groups for the design, deployment, and management
of AtoN. Also, maritime educational institutes have operated various educational courses for safe navigation through the ship’s operation
and ECDIS curriculum or seatarers. However, education using the AtoN Simulator System is needed to prevent marine accidents caused
by misunderstanding of the AtoN according to various topographical, environmental, and maritime trafiic environments. In this study, the
existing ship handling simulator and AtoN simulator were applied to develop educational modules for accurate understanding and
application of AtoN in various environments, enhancing the quality of education fiom the existing theoretical point of view and improving
practical use to maximize educational efiorts.

Key words - Aids to Navigation(AtoN), Safe Navigation, Ship Handling Simulator, AtoN Simulator, Marine Accident, Education Module

1. M =2 ko] oA EsE A 93H(Yoon et al., 2017). 3} 5+ Aulo]

A @ s, agstEolde weh alE g2 wEA Frkske]

Aato] okdEEE sl & 71387t dg weith A9E S EEA w3 HAH obslE vt k. FEEAE o2
g3 davt ok AdS I wt EF wolle §4 AT HPAILE Fola Mdute] bHESE 1Ayl HE A
o] FElgh B3, olE EW A, ), A5 58 ol&st A o oA JARMMoon & Kim, 2019), @A #7] w5
ARk, g B33 gl oA ofztel e wels o] VIHELS FE o]BAQ #AdA FEXEAY FF, TE, 5
E AAdEREToRE e A9 gelo] st 3 A Tl i o] BuKFOoE o]Fox] glo] AFFHA &&=t
ZHXA(Aids to Navigation, AtoN)&= Aube] wgFo] @ & AA ot} o]d & AFoX & 7] AlE#H ol A~
g2 g, v dlE, dxu AaTY Tl 59, ¥4, AN, "HE Z8e MutxFSEdda S 74 (Ship  Handling
S3F Ay 5o Feto] gato] 29 Al AJHS HXEte] A Simulation Training Course, SHS), A &}a] =% nl8-3-4
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AsAE 24T

(TALA Model Course, 2019).
AFHA, 714, VIS)H Autzg Alse el
&gk SHS, ECDIS w4 dls)] tha) 2ol

Bl Table 13} #2o), 27 5749 2E3 58
Z

7
g5gel U@ AL 98 FPgow FAHUG 2
o

Fe 270 olge] ARTEOR irelr] grh ¥ mie W
FogAE BeEA B, LgEe Faaw 2
Aoz A4 d FREAAAZ(AN Certificate)& 25
ATHIALA, 2018).
Table 1 Level 1 AtoN Manager
Module Contents
1 International Organization and Law of the Sea
2A Nautical Knowledge(General)
2B Position, Navigation, Timing and Meteorology
3A AtoN Provision; Design and Management
B Maintenance;  Structures and  Materials
Contracts; Environment
3C Historic Lighthouses and Human Resources
4A Technical Functions—Visual AtoN
1B Technical Functions-Radio AtoN and AIS
4C Technical Functions—VTS and Routing
Technical Functions-Sound Signals,;
4D Communication; e-Navigation, Tide Gauge;
Remote Monitoring
5 Power Supply
2.2 7|=3 otd
B oagRge FREA J1EAleve DS 1T Zoln,
W57 HT WHAEC] Table 2014 B0l 237 A

GRFEA WEEE el B3 A
VA, Y, A4 2 RS 0 gEd 8 2 284S
FAAI717] A8 V1EY] dREA 9 AeS gdAl7 A, HA
SAZIAY 7HEAE =ol7] AF &R FAdH gtk
247} 89 RES wSsudd, 234 FEARARTE A
Hrp dE, AEstd Ugem pAguold ATHIALA,
2012).
Table 2 Level 2 Technician courses
Module Contents

1 Introduction to Aids to Navigation

2 Power Supplies

3 Lights and Marine Lanterns

4 Sound Signals

5 Painting and Coatings

6 AtoN Service Craft and Buoy Tenders

7 Radar Beacons(Racons)

8 Automatic Identification System(AIS)

9 Radionavigation and  differential  Global

Navigation Satellite Systems

10 Remote Monitoring and Control

11 Structures, Materials and AtoN Maintenance
2.3 VTS Z=I3A

B 2l 5123 Table 33 2], 5719 gow FAH o

Ao, ol VIS0 Ao me u&e] A&HAHS 73t
7] A& o] d R wsE&I FY Fol tigh fES wkd
sto], TAZIES FAE ¢ AEE ALEATHIALA, 2018)

Table 3 VTS model course V-103

Module Contents
1. Language
2. Traffic Management
3. Equipment
VTS 4. Nautical Knowledge
Operators 5. Communication co—ordination
6. V H F-radio
7. Personal attributes
8. Emergency situations
1. Advanced Traffic Management
2. VTS equipment
VTS 3. Additional personal attributes
Supervisor 4. Responding to emergency situations
5. Administrative functions
6. Legal knowledge
VTS On-the-job Training (OJT)
VTS On-the—job Training Instructor
Revalidation Process of VTS Qualification and
Certification
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2.5 A=A LK IHE(ECDIS)
A& =3 %] (Electronic  Chart Display and Information
System, ECDIS)& Aube] HAA|F XA RE HA| St &3

AZF @25 AFsta ZAEh dalet Bee AR E &
£ £ J=E  FIFE  AYsE Az tHIMO
MSC.191(79), 2004). ECDIS#H| w17} wAlstge] ot

=
=

ECDIS Ax|Ante FAsts A%
o] AAFH
A-2/140 744 A
ol 7} dAo|th
H|E o]§3lo] ECDIS9 54 °lv
gk ARE oY A S
>

(Marine EduTech, 2019). ¥
- ECDIS #4824
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¥4 DB, IG, ¥Z%A
dolg o]~ $Evtat A
54, LA
AHEAR7E
shal A& o]
T t o] €
th= Fig. 13 2t}

‘ AtoN Placement Analysis &

o)1=
AT

AtoN Management &

Placement Training

i _HarborModelDB _

ShipModelDB  ***
———

| AtoNModelDB
AtoNProperties DB

Analyzer Module

Radar SW

| ScenarioDB

18]

ECDIS SW

NID SW

CreatingScenario

b L

Dev. Manager SW

Engine Telegrapt

. | Sim/FogSound SW

— Steering Stand

Gyro Repeater

Thruster Unit

Fig. 1 Software Configuration Diagram of AtoN Simulation
system

Source : Performance and Analysis of AtoN Properties and
3D Modelling for AtoN Simulation, e-Navi., 2018
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1) FEEA AAA 1A g Hst A5
SAFZEAHIY(TALA) = FREA Y EA4E AR5t
ZREAZF AN &S AT ¢ A=F sh=d I8
HAghol Wo] H%(Luminous Incidence)E ®TE &7 =
(Required MNluminance)® A3t vt FZx A FU2
A o] B A7), FEFEA S} At 1] Aol w
B A, 7l we 4] T3 22 844 540 ols
o vt HEE o el Al #REE, ojHA FAlEE
o] MEE 7behz % (Acquired Hluminance) & 7783 4 At
Arke-gAtel i3] Aol o2 vhge o] e FREA
= AuA gAY FAxEE THA =Y, A
@ Abs 8RR w2 FAXEE VS FREAE
2de ook FExA e A QI Ee ATt &
TEERT 52 A5 F 259 o] ghe] For Ao
T Atk FREA ARINFE FAREY SFZ2EHT 22
Aol FREA FHgFoR AHoF F vk o] W, 2=
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z EEete] FRERFA X g A4A Q4] gk A
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HE wl&ge] §5, 49, A7l 55 3skE sAd T v
< Aoste nwkgstnt oY 5EH4ES wkdsof sk o
i FREAE diete] gFELY ¢t WYy By 2
& i sgel o3 Auk-aate] A E Wl 5 ek o
< Fig. 5 F=xAe] digh wiAd ¢y (HxeEs 19e=
xAg Aotk

Fig. 5 Interference of Background Light(Example)

Source : Development of Performance Measures based on
Visibility for Effective Placement of Aids to Navigation,
International Journal of Naval Architecture and Ocean
Engineering, 2015.

IALAE Allad®] H# o] 7]x3te] Autg3kxlo] Fo =4l
HE W] 22E 44T 5 dE YHES Adstrt Allard
o] Y& el e TE TollA M W sAARES
Axst=d W F&3HA AMEEE S Aotk ekt
zZhe] woll madte e 228 Zutxwga shd JIALAYE

=
Aetsls Ao xE= F99Y F X (Luminous Intensity), 3
Aol o] A= (Nautical Mile), th71 A5 A4
(Transmissivity)ol w} 24 ®c}h =3 [TU(International
Telecommunication Union)< = A|7FA A2 Z=(Table 4%
Aasta glom 71483 JHAARE AR o7 ASA

A49% & vk

il

P
T

Table 4 International Visibility Codes for Weather Conditions

Wet_h_er M.e t_er_o_l ogical Transmissivity

Condition Visibility (M)

Dense fog 0.03 4.29E-44
Moderate fog 0.16 7.39E-9

Light fog 0.35 1.92E-4
Very light fog 0.54-1.03 3.90E-3-5.46E-2

Light mist 1.08-2.16 6.24E-2-0.2498
Very light mist 2.16-5.4 0.2498-0.5742

Clear air 5.4-10.8 0.5742-0.7578
Very clear air 10.8-27.0 0.7578-0.8950

Source : Development of performance measures based on
visibility for effective placement of aids to navigation, 2015

49 9k
E

D k2 5 (Lux)

L,
Fd 9] F=(Candela)

2) dE2RA 554

ulth $jol Wl
a2 IR} ALl WA
ol A= Fig. 6914 HolzZo],
o] AAMZ W3tel =5

T 3a3x 100 m2T

DR ek gate) oA (NM)
o

£ SRR B, A, 2R kg S o

Aste Fekel 1 71%5e FAsa gk

) v
Su
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I
/

v
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l /, length, mass

Fig. 6 Motion modelling of Floating buoy

F, ind — %pACurSu V2“.

w

@)

E:urrent = EprLSB I/(2 (3>

Fyoin = [ (depth, distance,length, mass) (4)
1 1

F'resi,s = EprD,SBV2+EprDZSBV (5)

Distance,,,, = \ length® — depth? (6)

ANNNA Fppg t F, Fopppeny * 278,

Fpnt ARl Aul= & F L AgE,

p: 37 EE ST W (kg— f—s2/m*)

C : FgEASF

Vo B 2§ $Em/s)

S: TG (m?) 2 v FHKC code, KDS, 2017).
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Module

Module 1: Visual Aids(13types)

Module 2: Shape Aids(5types)
. Other Functional Special

(Narrow Channel etc.)

Module 3: Audible Aids(4types)
Module 9 : With Current

Navigational Aids(10types)
Module 7 : Entry of Port
Module 8 : Navigational Width

Module 6

: Deep Water Route

Module 10 : TSS(Traffic Separation Scherre)

Module 11
Module 15 : Ballast/Laden Voyage

Module 12 : Congested Water

Module 13 : Ship’s Types
Module 14 : Ship’s Speed

Module 16 : Navigation at Night

Module 17 : Navigation at Daytime
Module 18 : Good Weather

(Atmospheric transmittance)

Module 19 : Heavy Weather
Module 20 : Foggy Weather
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Introduction of | Module 4 : Radio Aids(4types)
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D. At Night
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@ Ship performance with current

Simulations

@ Buoy motion with current

3 Hours(Theory+Simulation)

Objective | Understanding of Current Effect
Scope

Table 7 Module 9 With Current
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Leadtime
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