The Performance of AtoN Design
~and Planning with AtoN'Simulator
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Development Objective of AtoN Simulator(1]

¢ The larger and faster ships and the increases of traffic ships
make the maritime traffic condition worse

4 The maritime accidents have became bigger and more occurred

4 To reduce the occurrence of maritime accident many kinds of
AtoN have been used

¢ However, there is a limitation of the AtoN placement method,
as it relies on the expert’'s experience

& S0, it IS necessary to develop the decision making system with the
scientific technology for the quantified AtoN placement




Development Objective of AtoN Simulator(2)

4 To assist the decision making for AtoN design and placement plan in
consideration of the effects of topographical, environmental and
maritime traffic characteristic of target navigation area

4 Based on ship handling simulation system

& Developed by Korea Institute of Aids to Navigation: and KRISO,
funded by MOF

 Korea Association of Aids to Navigation(KAAN) changed to Korea Institute of Aids to
Navigation(K-AtoN] on May 2018

<4 Installed on the Buoy Management Office in Yeosu, Korea

4 A management S/W which can place AtoN and assign it properties
such as shape, colour, light function, etc.




Configuration ofi AtoN Simulation System

AtoN Simulation System(H/W)

®
O — ]

speaker

speaker

ceTv = -

-

microphone

4

control signal
or T Guro

5ch Visual Monitor ‘ ecms mnun Engine controlier g
| [ 1 ol siiator mh-

sound Equipment console

I
!J[i) !JB [!JD | Bmgmﬂ , )
AtoN Mation v/\. h 1 %

Manager PC 105 PC Solver PC

Commumcator walkie-talkie intercom Image 9eneramr
Video stgnal ﬁAcxm

B ' Broadcasting
— . _ equipment
| v
Operation PC beam projector s

Vigea signatl s
h \ . [ l + = : {
<« . beam projector — , “
valkie-talle ~©  CCTV monitor mcronhone speaker

Communicator intercom




Configuration ofi AtoN Simulation System

AtoN Simulation System(S/W]
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+ IGonfiguration of AtoN Simulation System

Configuration of Simulation System

' Implementation of |
AtoN ‘

specific technolodies for
Simulation viewpoint of AtoN desian

System

Possess Ship Handling
Simulation Technology
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Simulation System Type

Type Feature Picture

More realistic than [ s
FMS other simulation _
[Full Mission | = Accurately evaluated
Simulation) \Ial'.IOUS scenarl_os
Mainly used in 3D
mode

Easy to wusing in
simple scenarios
Desktop low cost

Simulation mainly used in 2D
mode rather than 3D
mode




: |uration of AtoN Simulation System

Type Function Picture

Verification and

Simulator Room Training

Design and

Operation Room Operation

Analysis and

Evaluation Room Evaluation




¢ S Characteristics of AtoN Simulator

4 Support function of add/delete/move/edit/search for AtoN
= Available to simply add for copy function

4 Placement and Management for AtoN
= Display the state of AtoN such as existing, relocation using the symbol
= Management of level such as project > scenario > layer

4 Control properties of AtoN
= Control of AtoN properties for 19 kinds
= Control of characteristics such as visibility distance(Nominal Range etc.)

& Support virtual navigation |
= Setting the waypoint and linear movement | |
N
Ul

& Provide printing and report for scenarios T




Control of: AtoN Properties using AtoN Manager
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pifference ofi AtoN Simulator

& Support to various kind of AtoN
= Support 19 kinds of AtoN

4 Precision Improvement for shape Database of AtoN

= /isualization Properties Modeling for various components(top mark, lantern)
= Support 30 Shape Database for a variety of AtoN

Manned Lighthouse Light Staff Beacon l‘: ’:::::8 Direction Light

Visual aids

Traffic

Unmanned Lighthouse | | ProjectorLight | Bridge Light Light Buoy SightLight

Shape aids "— Unlighted Beacon [ Day Mark ‘ Traffic Signal Sign
m - Audible aids I — ‘ Fog Signal ‘

Radio aids

Radar Beacon

. Special signal
‘ mark

— Tide Signal Station Weather Signal AtoN AIS




pifference ofi AtoN Simulator

< Introduction Database of systematic AtoN Properties and Placement
= Formulation systematic structure for the AtoN properties and placement for
easy management
= Development of Characteristics table for AtoN Motion

4 Improvement Accuracy for AtoN Motion

Unmanned Lighthouse

AtoNID | AtoNName Class |
EF-2039 FEE0 MR
EF-2027 FUSHEUTREN M|
EF-2028 A YA Y SO AMEX|
EF-2006 FUYSH SO YT SO ATEX|
EF-2005 RASECUISEHED HMET|
EF-2007 RAGEE WA S YR
£F-200722 RYSYEYLUR SO HTHER|
EF-2002 CETWIN ST YTHEX|
EF-2003 QET WA MEHS YRR
EF-2001.17 gapdesy HTHEX|
EF-2001.16 BAPMEET YOHET|

Harbor Office Latitude Longitude | LightRhythmCharlndex |LightColor| LightHeight | NRange |
RAMY AR 2 O 35.0486666667 |  129.0150000000 91 54 8

RANM S BANK M R T 350848333333 | 129.0331666667 34
gAY FAURYHAYNE 350861666667 129.0311666667 34
Rituy FUREAHSYTE 350715000000 129.0840000000 34
HAEY H AR S T 350793333333 | 129.1051666667 130
RS HAMK| S A OHE 350786666667 | 129.0976666667 3
HAN S HANT M YT 350895000000 | 129.0776666667 27
BN R AR R T 350911666667 | 129.1131666667 34
SAMY | AN 350845000000  129.1058333333 130
BiHey FARK| o b ot 351311666667 | 129.1176666667 70
HAEY o e E e 351321666667 | 1291176666667 70
£220071 HER5E0 M| H A A K| A 350848333333 | 1290833333333 27
EF.2026.1 SKEAHLE T ATHER| HAbS SANK e R 351025000000 |  129,0553333333 107
EF-20036 AN R RS YT S0 ATHEX| HARS SAMK] A Qb oy 350913333333 | 129.1095000000 a1
EF-2003.5 FAMST RS MU SO YTHE | SAHEY FAX AT 350915000000 1291058333333 a1
EF-2028.63 SEO| ST SRS ATHER| HAEY R AR S T 350715000000 |  129.0195000000 70
EF-2028.64 £ T 0| ST M TS ATHEX| HAHS RAK| S S TS 350711666667 | 129.0188333333 70
EF-2026.5 AT HFEMED ATHER| B ALK A A O 351008333333 | 1290486666667 107
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- S jfference of AtoN Simulator

¢ Improvement accuracy of Sea Shape Modeling
= Modeling and Control of the Current for Sea Area

¢ Support Software for AtoN Placement
= Writing and Management of Unique History Card for Type of AtoN
= Placement and Management of AtoN based on ENC
= Real-time Control of AtoN Properties
= Display and Management for AtoN Status(Existing, Expansion, Relocation,
Revocation, Virtual)

4 Application AtoN Placing Quantification Algorithm
= Feedback Placement Quantified Score for Location—based on Placement
scenarios




Control of: AtoN Properties using AtoN Manager
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AtoN Modeling for AtoN Simulator

<Unmanned Lighthouse>

<Light Pole> <LANBY> <Light Buoy>




AtoN Modeling for AtoN Simulator

% Application of the surdge and sway model
% Depending on the size of the current and wind, direction, AtoN
specifications, chain weight, depth

S\{J _> Fwind

distance .

N
Fresis

Fchain

SsB Fcurrent
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AtoN Modeling for AtoN Simulator
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Real'time Change of AtoN Properties

Various of AtoN Function

4 ADility to change AtoN function in real time
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Real'time Change of AtoN Properties

Various of Lantern Type
& Ability to change Lantern Type in real time
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Real'time Change of AtoN Properties

Various of AtoN Type

4 Ability to change AtoN Type in real time

& WRMEI(M)
o 8 2y
Al &2

GM/P /&0

B e
bk
e B

i}

& 8=
SU8
Wik
aif -1 gaY

& Al

[ol* R
Al B2
2

IO @2 75

Gla D& S REAl & A

AtoN AIS & 2| 75
Gl b | Al 2%

#7|3%W AN\

7, 9.58700727241 066
/

9,50700727241 066
B0 9.5

RSB

LED-200
L8
2194

0% ~ 360
0

360

o1 xl
nex
nexl
01 & x|

Faluse

D L 26(M) |

Sulim)
Wl =
B MIOICm)
1HH| A
M)A S

M S Cmm)
S RS R I(lka)
M2 & 8% (ka)
S H
HIOIC] EIALD]

21.5

1.5

& 20l 42.25m
N

92,25

.
1335, 94
01 & x|
@ x|




Real time Change of AtoN Properties

Various of Light Color

4 Ability to change Light Color in real time




pPerformance Measures of AtoN Placement

Result of Evaluation of AtoN Placement

List of AtoN for Visibility Quantities
Drafts of AtoN placement |___Evaluation | Result List
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Pertormance Measures of AtoN Placement




‘e Performance Measures of AtoN Placement

Evaluation of AtoN Placement Quantlflcatlon In Busan Port
(Red : max, Blue : min)
MEASURES | Default | CASE2 | CASE3 | CASE 4
MAXCErr | 2.8909 | 2.8913 | 2.8905 | 2.7955
TOTMCErs | 3.2640 | 3.2472 | 3.2828 | 3.2001
MAXCEmr | 0.7227 | 0.7226 | 0.7226 | 0.6989
TOTMCEar | 0.3619 | 0.3583 | 0.3658 | 0.3536
CF (left) 1.8497 | 1.414 | 1.3512 =
PDL (left) 100 100 100

MEASURES | Default | CASES | CASE6
MAXCErar 2.8909 | 2.8908 | 2.8894
TOTMCErr | 3.2640 | 3.2359 | 3.2940
MAXCEan | 0.7227 | 0.7227 | 0.7223
TOTMCEanr | 0.3619 | 0.3555 | 0.3676

Evaluation of Visibility quantification in AtoN Chluioht) el § it 21 86m 4l 72687 B 100
Placement Before and After Movement PDL (right) 100 100 100




+ BAcquired Certification for AtoN Simulation

Acguired international Gertification

4 The AtoN simulation system was acquired as S class(Special Task) of
the ship simulation system according to the international certification of
the ship simulation system from KR(Korean Register of Shipping) on April 2017




Application Plan for’ AtoN Simulation System

Application Plan

4 Secure technical basis for providing high—quality port services by
optimization analysis the installed AtoN and expanding the lack facilities

% Support system for AtoN design and AtoN placement
= Analysis on the influence of changing AtoN placement and flashing interval
= Analysis on the influence of changing types/kinds of AtoN and visible distance
or quantity of light
= Analysis on the influence of background lighting and changing the number of AtoN

4 Utilizing educational equipment for the WWA which AtoN professional
training organization

4 Performance evaluation and optimization simulation evaluation of
new AtoN technology development performance




Thank you very much
for your attention!
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. § |Research & Development Center for AtoN
Korea Institute of Aids to Navigation(K-AtoN)
1436-29, Hwayang-ro, Hwayang-myeon,
Yeosu-si, Jeollanam-do, Republic of Korea
Tel : +82-70-8611-9547
Fax : +82-61-684-6403
e-mail : yjm3754@kaan.or.kr/elecwave@kaan.or.kr



