
Korea Association of Aids to Navigation

IALA 8th ARM Committee

October, 2018

Korea Institute of Aids to Navigation

0



Outline

 The larger and  faster ships and the increases of traffic ships  

make the maritime traffic condition worse

 The maritime accidents have became bigger and more occurred

 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

 So, it is necessary to develop the decision making system with the 

scientific technology for the quantified AtoN placement

Development Objective of AtoN Simulator(1)
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Outline

 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

 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

 Installed on the Buoy Management Office in Yeosu, Korea

 A management S/W which can place AtoN and assign it properties         

such as shape, colour, light function, etc.

Development Objective of AtoN Simulator(2)

2



Configuration of AtoN Simulation System

AtoN Simulation System(H/W)
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Configuration of AtoN Simulation System

AtoN Simulation System(S/W)
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Configuration of AtoN Simulation System

AtoN 
Simulation 

System

Sea Area DB Ship DB

Operating SW HW

AtoN DB IG Advancement

AtoN 
Modeling

AtoN 
Manager

Configuration of Simulation System

Implementation of 

specific technologies for 

viewpointof AtoN design

- Construction of AtoN 3D

shape, Sea Area and

properties DB

- Implementation of DB 

management S/W and

high-performance 

video reproduction

system considering 

- Implementation of 

integrated management 

system for method 

to placement optimization

Possess Ship Handling 

Simulation Technology

- Utilization of secured

design and implement,

managementtechnology

- Utilization of Sea

area & Ship DB

- Utilization of simulator

system that is

currently operating in

developing Test Bed
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Configuration of AtoN Simulation System

Simulation System Type
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Type Feature Picture

FMS
(Full Mission
Simulation)

 More realistic than
other simulation

 Accurately evaluated
various scenarios

 Mainly used in 3D
mode

Desktop 
Simulation

 Easy to using in
simple scenarios

 low cost
 mainly used in 2D

mode rather than 3D
mode



Configuration of AtoN Simulation System

Type Function Picture

Simulator Room
Verification and 

Training 

Operation Room
Design and 
Operation

Evaluation Room
Analysis and 
Evaluation
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Characteristics of AtoN Simulator

 Support function of add/delete/move/edit/search for AtoN

 Available to simply add for copy function

 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

 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

 Provide printing and report for scenarios
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Control of AtoN Properties using AtoN Manager
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Difference of AtoN Simulator

Support to various kind of AtoN  

 Support 19 kinds of AtoN

 Precision Improvement for shape Database of AtoN

 Visualization Properties Modeling for various components(top mark, lantern)

 Support 3D Shape Database for a variety of AtoN
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Difference of 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

 Improvement Accuracy for AtoN Motion
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Unmanned Lighthouse



Difference 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)

 Application AtoN Placing Quantification Algorithm

 Feedback Placement Quantified Score for Location-based on Placement

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

<Manned Lighthouse> <Unmanned Lighthouse> <Beacon>

<Light Pole> <LANBY> <Light Buoy>
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3D Modeling of AtoN



AtoN Modeling for AtoN Simulator

Fwind

Fcurrent

Fchain

depth

distance

length, mass

Vw

Vc

SU

SB
Fresis

V
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 Application of the surge and sway model 

 Depending on the size of the current and wind, direction,  AtoN 

specifications, chain weight, depth

Motion Characteristic of Buoys



AtoN Modeling for AtoN Simulator
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Schema of AtoN Properties database Schema of Manned Lighthouse table



Real time Control to Environmental factor
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Real time Change of AtoN Properties
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Various of AtoN Function

 Ability to change AtoN function in real time



Real time Change of AtoN Properties
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Various of Lantern Type

 Ability to change Lantern Type in real time



Real time Change of AtoN Properties
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Various of AtoN Type

 Ability to change AtoN Type in real time



Real time Change of AtoN Properties
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Various of Light Color

 Ability to change Light Color in real time



Performance Measures of AtoN Placement

List of AtoN for 
Evaluation 

Visibility Quantities 
Result List

Visibility Quantities 
Result Chart

Visibility 
Representatives
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Process of Evaluation of AtoN Placement Result of Evaluation of AtoN Placement 



Performance Measures of AtoN Placement

Setting of 

Working 

Area

Register 

AtoN for 

Evaluation

Setting of 

Virtual 

Navigation 

Seaway

Selection 

of Vessel 

for Virtual 

Navigation

Execution of 

Evaluation of 

Virtual 

Navigation 

Activating 

the Virtual 

Navigation 

Console
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Setting of Evaluation of AtoN Placement 



Performance Measures of AtoN Placement

AtoN-B

AtoN-A

3

2

4

6

5
7

Register of AtoN for Evaluation in Busan 
North Port

Moving AtoN-A 300m in each direction

Moving AtoN-B 300m in each direction

Evaluation of Visibility quantification in AtoN 
Placement Before and After Movement

MEASURES Default CASE 2 CASE 3 CASE 4

MAXCETAR 2.8909 2.8913 2.8905 2.7955

TOTMCETAR 3.2640 3.2472 3.2828 3.2001 

MAXCEAAR 0.7227 0.7228 0.7226 0.6989

TOTMCEAAR 0.3619 0.3583 0.3658 0.3536

CF (left) 1.8497 1.414 1.3512 -

PDL (left) 100 100 100 100

MEASURES Default CASE 5 CASE 6 CASE 7

MAXCETAR 2.8909 2.8908 2.8894 2.6328 

TOTMCETAR 3.2640 3.2359 3.2940 3.1657 

MAXCEAAR 0.7227 0.7227 0.7223 0.6582 

TOTMCEAAR 0.3619 0.3555 0.3676 0.3472 

CF (right) 4.3136 1.7287 8.7070 -

PDL (right) 100 100 100 100

(Red : max, Blue : min)
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Evaluation of AtoN Placement Quantification in Busan Port



Acquired Certification for AtoN Simulation
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Acquired international Certification

 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

 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

 Utilizing educational equipment for the WWA which AtoN professional

training organization

 Performance evaluation and optimization simulation evaluation of 

new AtoN technology development performance 
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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

Thank you very much

for your attention!
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