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Abstract - Aids to Navigation (AtoN) Is an important tool or safe navigation, and the variety of information provided by AtoN is
invaluable. The demand for standardized AtoN information for efficient utilization is gradually increasing, and for this purpose, the
International Association of Lighthouse Authorities (IALA) has developed S-201, a standard for the management of AtoN information,
and recommends its application to member countries. Notably, since Korea defines AtoNs and manages the information according to the
Aids to Navigation Act, the need or definition and information management according to the S-201 standard, an international standard,
is even greater. Therefore, in this study, according to the recommendation of IALA, we aimed to suggest a way to manage AtoN
Information by applying the S-201 standard. To this end, after comparing the classification criteria of the AtoN information of the IALA,
and that of Korea’s classification standards, Korea’s AtoN Information management plan applying the S-201 standard was presented. The
results of this study provide important basic data for managing standardized digital AtoN information that is easy to use worldwide.

Key words : Aids to Navigation(AtoN), S-200, S-201, information management, Information management system, computerized
management system, Maritime Buoyage System(MBS)
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Table 1 Classification of AtoN according to MBS

Classification Type Explanation
The mark represents
Port Hand ) ) P )
right side of the cover is
mark .
navigable waters
The mark represents left
Starboard ) P ]
side of the marker is
Hand mark .
navigable waters
Lateral Mark | Preferred The mark represents left
side of a navigable
Channel to .
waterway is the
Port .
navigable waterway
Th k t:
Preferred . e 'mar repre.sen S
right side of a navigable
Channel to . .
waterway 1s a navigable
Starboard
waterway
The mark  represents
East ) )
. safer navigable water lies
cardinal
to the east
The mark represents
West . P .
. safer navigable water lies
cardinal
Cardinal to the west
Mark The mark represents
South . .
. safer navigable water lies
cardinal
to the south
The mark represents
North _ preser
. safer navigable water lies
cardinal

to the north
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Table 1 Cont.

2.2 S-201 2/ ©=
Classification Type Explanation
The mark erected on, or IALAGIA = 2849 F2gA 9 Arudks 9te] F=
moored on or above, an 4 Ax w3 ZF:Q S-201% 7HHEL3]'9§\_9_U:], 20199 Ed
Isolated _ isolated danger which | 100 £¢1 ©]F 2022l Ed. LLOS® AL 5 A4
Danger Mark has navigable water all | = ZMAEE SlYh (ALA, 2022). TALA S-201 ZaolAs
around it. IALA 3IFaa e 2 Ee3o= FiHe 21349
THRAE /1FOR FERAS TREHD Y Ro] 5o
The marks “serve {0 g s geEAs PR e wEgx, )
Safe Water - 1nd1.cate that there is TxE QE MED TRae] duuA 4N velan, 74
Mark navigable  water  all Aol ee H 2 30 743K Table 2, 3).
around the mark. 201 FRAIHE Fe=EAS TrE Guje Aoz
e ks me wed 0| EEEAT Aeldu, Fulshs g2A 14 FEEd o
L . ARE HERZ #AYstA gethe 540 ot (Fig. D.
indicate a special area or
. feature whose nature
Special Mark -
may be apparent from C
reference to a chart or [ Generic Beacan r Al Generic Buoy ‘ } Radar Reflector ‘
Beacon Safe water Buoy Safe Water Fog Signal
other nautical publication. [Sesconmamea ooger | | | vy momeavonger ] | | | [ tonmar |
[ Beacon lateral l [ Buoy Lateral ] [ Envir. Observation Equp. ‘
Emergency New dangers may be [ smcrsnt | [ meern | o[ e |
- marked with an R | | R [ vwmk |
Wreck Mark E Wreck N [ Buoy stallation | [ Retroefiector |
mergency Wreck mark. e
— [ Pile ‘ Offshore Platform [:J
source: R1001 The TALA Maritime Buoyage System (MBS) T [ v |
Ed 20, IALA’ 2023 [ Day mark ‘ Silo Tank [ Navigation Line
Recommended Track
Fig. 1 TALA S-201 AtoN information product specification
(Moon, 2023)
Table 2 Classification of AtoN according to S-201
Classification Explanation

Aids To Navigation

A visual, acoustical, or radio device, external to a ship, designed to assist in determining a

safe course or a vessel’s position, or to warn of dangers and/or obstructions.

Equipment

The implements used in an operation or activity.

) Something (such as a
Structure Object

that usually stands on its own.

house, tower, bridge, etc) that is built by putting parts together and

Generic Beacon

navigation.

A fixed artificial navigation mark that can be recognised by its shape, colour, pattern,

topmark or light character, or a combination of these. It may carry various additional aids to

Generic Buoy

A floating object moored to the bottom in a particular (charted) place, as an aid to

navigation or for other specific purposes.

source: R1001 The IALA Maritime Buoyage System (MBS) Ed 2.0, IALA, 2023
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Table 3 Details classification of AtoN according to S-201

Classification

Type

Explanation

Aids to navigation

Recommended track

A track recommended to all or only certain vessels.

Navigation line

A navigation line is a straight line extending towards an area of
navigational interest and generally generated by two navigational

aids or one navigational aid and a bearing.

Equipment

A characteristic shape secured at the top of a buoy or beacon to aid

Topmark L. i

in its identification.
Light A luminous or lighted aid to navigation.

A warning signal transmitted by a vessel, or aid to navigation,
Fog signal during periods of low visibility. Also, the device producing such a

signal.

Retro-reflector

A means of distinguishing unlighted marks at night. Retro-reflective
material is secured to the mark in a particular pattern to reflect
back light.

Radar reflector

A device capable of, or intended for, reflecting radar signals.

Meteorological environment

observation equipment

Equipment that collects or measures marine weather information

Daymark

The identifying characteristics of an aid to navigation which serve

to facilitate its recognition against a daylight viewing background.

Radar transponder beacon

A transponder beacon transmitting a coded signal on radar
frequency, permitting an interrogating craft to determine the bearing

and range of the transponder.

Structure object

Offshore platform

A permanent offshore structure, either fixed or floating, used in the

production of oil or natural gas.

Light vessel

A distinctively marked vessel anchored or moored at a charted
point, to serve as an aid to navigation. By night, it displays a
characteristic light(s) and is usually equipped with other devices,
such as fog signal, submarine sound signal, and radio—beacon, to

assist navigation.

A long heavy timber or section of steel, wood, concrete, etc. forced

Pile into the earth which may serve as a support, as for a pier, or a free
standing pole within a marine environment.

Silo/tank An enclosed container, used for storage.

Landmark A prominent object at a fixed location which can be used in

determining a location or a direction.

“Light house

A distinctive structure on or off a coast exhibiting a major light

designed to serve as an aid to navigation.

Light float

A boat-like structure used instead of a light buoy in waters where
strong streams or currents are experienced, or when a greater

elevation than that of a light buoy is necessary.

* Light house’s supertype is Landmark
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Table 3 Cont.

Classification

Type

Explanation

Generic Beacon

Beacon, special

purpose /general

A special purpose beacon is primarily used to indicate an area or feature,
the nature of which is apparent from reference to a chart, Sailing Directions
or Notices to Mariners (UKHO NP 735, 5th Edition).

Beacon in general: A beacon whose appearance or purpose is not adequately

known.

Beacon, lateral

A lateral beacon is used to indicate the port or starboard hand side of the
route to be followed. They are generally used for well defined channels and

are used in conjunction with a conventional direction of buoyage.

Beacon, cardinal

A cardinal beacon is used in conjunction with the compass to indicate
where the mariner may find the best navigable water. It is placed in one of
the four quadrants (North, East, South and West), bounded by inter—cardinal

bearings from the point marked.

Beacon, isolate

danger

An isolated danger beacon is a beacon erected on an isolated danger of

limited extent, which has navigable water all around it.

Beacon, safe water

A safe water beacon is a prominent specially constructed object forming a
conspicuous mark as a fixed aid to navigation or for use in hydrographic

survey.

Generic Buoy

Buoy, installation

An installation buoy is a buoy used for loading tankers with gas or oil

Buoy, lateral

A lateral buoy is used to indicate the port or starboard hand side of the
route to be followed. They are generally used for well defined channels and

are used in conjunction with a conventional direction of buoyage.

Buoy, cardinal

A cardinal buoy is used in conjunction with the compass to indicate where
the mariner may find the best navigable water. It is placed in one of the
four quadrants (North, East, South and West), bounded by inter—cardinal

bearings from the point marked.

Buoy, safe water

A safe water buoy is used to indicate that there is navigable water around

the mark.

Buoy, isolated danger

A isolated danger buoy is a buoy moored on or above an isolated danger of

limited extent, which has navigable water all around it.

Buoy, special purpose

A special purpose buoy is primarily used to indicate an area or feature, the

nature of which is apparent from reference to a chart, Sailing Directions or

general Notices to Mariners (UKHO NP 735, 5th Edition). Buoy in general: A buoy
whose appearance or purpose is not adequately known.
mooring warping .
. The equipment or structure used to secure a vessel.
facility
buoy emergency

wreck marking

New dangers may be marked with an Emergency Wreck mark.

source: IALA S-201 Feature Catalogue
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Table 4 Classification of AtoN according to Aids to Navigation Act

Classification Type Explanation
) A tower, or substantial building or structure, erected at a
Lighthouse designated hical location t ignal light and t
esignated geographical location to carry a signal light and to
(mammed/unmenned)

Lights marks

assist marine navigation.

Light beacon

A navigational marker that indicates dangerous reefs, shallow water

areas, and no—navigational zones at sea.

Leading light

A lighthouse consisting of two or more towers at regular intervals

along a straight course to guide ships sailing in a narrow channel to

a safe course.

Tluminating light

A structure with a floodlight installed to illuminate a reef or a

protrusion at the end of a breakwater to alert ships navigating in

the vicinity to the location of an obstruction.

Sector light

A light presenting different characters (usually different colours)

over various parts of the horizon of interest to marine navigation.

Light pile

It is a light ficture installed on a simple pole or structure and is

usually installed temporarily for breakwater construction in small

ports, harbors, and fishing harbors.

Bridge lights

A light placed on a bridge or pier to indicate the presence of

navigable waters, which is the body of water beneath the bridge,

or a pier in the navigation channel.

Vessel traffic light

A traffic light is a navigational marking facility used to control the

flow of vessel traffic in a harbor or approach to a harbor

A buoy, a structure anchored to the seabed and floating to indicate

Light buoy the location of safe waters and obstacles such as reefs, and a
navigation mark equipped with lanterns.
A fixed buoy that does not move, usually with a mouth. A buoy
Spar buoy placed to maximize the width of a navigation channel, such as a
narrow waterway.
A buoy, commonly a discus buoy, designed to carry a light,
LANBY usually of high luminous intensity and at a height in excess of 10
metres above the water level, as an aid to navigation.
Light ship A ship that serves as a ligthhouse
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Table 4 Cont.

Classification Type Explanation
Beacon These are installations to mark the location of reefs, outcrops, etc.
Leading mark Navigation marks used as components of a leading—line or range.
Bridge mark A sign that protects the bridge facility through which ships pass and

Visual mark

is installed for the safe passage of ships.

Vessel traffic mark

It is placed to attract the attention of the navigator and to be readable
at an actionable distance. They are intended to ensure safe and smooth
traffic.

Buoy

A floating, and moored, artificial navigation mark. It can be
recognized by means of its shape, colour, pattern, topmark or light
character, or a combination of these. It may carry various

additional aids to navigation.

Sound mark

Electric horn

A device on a ship that announces its position by sounding a
loudspeaker with low—frequency oscillations caused by an electrical

device.

Air siren

An acoustic signaling device on a signage facility or vessel that
can sound a horn by compressed air when visibility is poor due to

fog, rain, snow, etc.

Motor siren

A sound signal emitter using the periodic escape of compressed air

through a rotary shutter.

Diaphone

A fog signal operating on the principle of periodic release of
compressed air controlled by the reciprocating motion of a piston

operated by compressed air.

Radio mark

Radar beacon

A device whose radiations enable a craft to determine its own
direction or position relative to the beacon by means of its own

radar equipment.

DGNSS Detailed information about a specific DGNSS station.
Admiralty List of Radio Signals, Volume 2: Radio Aids to Navigation,
LORAN-C Satellite Navigation Systems, Legal Time, Radio Time Signals and

Electronic Position Fixing Systems

Special mark

Marine weather signal
mark

It is a navigation marker that provides local marine and weather
information in real time by installing equipment to observe wave
height, wave direction, wave period, wind direction, wind speed,
temperature, humidity, etc. at navigation marking facilities in ports and
coastal waters nationwide.

Tidal current signal
AtoN

In straits with strong currents, it measures the direction, speed, and

current of the current and provides it to ships via wired or wireless

broadcast.
It is a sign installed on maritime transportation facilities such as
AIS AtoN manned and unmanned lighthouses, lighthouses, buoys, and buoys to

support navigation safety.

Source : Ministry of Oceans and Fisheries(2019), TALA Dictionary
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Table 5 Information management system vs. Computerized

management system (for Equipment)

Computerized Information
remarks
management system | management system
The machine that The machine that
lights the lighthouse | lights the lighthouse
Radar beacon Radar beacon
Storage battery Storage battery identical

Solar battery
Solar regulator
RTU
Fog signal
Meteorological —signal

Solar battery
Solar regulator
RTU

equipment
AIS
Tidal current signal

observation equipment
Daymark
Rectifier

Topmark

Radar reflector
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Table 6 Information management system vs. Computerized
management system (for Information management)

. Information
Computerized
management remarks
management system
system
Lighted buoy Lighted buoy
Lighted beacon Lighted beacon
Buoy Buoy
Beacon Beacon
Light pile Light pile . .
Bridge (light) Bridge (light) | ‘dentical
Bridge (daymark) Bridge (daymark)
Tidal current signal Tidal current
AtoN signal AtoN
Vessel traffic mark | Vessel traffic mark
Unmanned
11ghthouse lighthouse
Manned lighthouse
Breakwater lighthouse
Marine observation
AtoN .
Marine structure Marine structure
light
AtoN AIS
(physical) V-AIS
AtoN AIS (virtual)
LORAN-C
VTS GNSS
DGPS
- Silotank mark
Electric horn -
Air siren -
Motor siren -
leading light - THAnage
Nluminating light - a an
Navigational traffic equipment
signal light
Direction light -
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Table 7 Computerized management system vs. Information management system

S-201 EF714ke]

FA AR o] g

A

Computerized management system

Information management system

Classification applicable marks mark inforrmation mark type mark / equipment
lighthouse / - strt;ctu;/e . structure lighthouse
. . . 1ght(standard/magnit
lighthouse / unmanned lighthouse / light & &) g equipment light
ude
beacon / beacon / light pile / protector -
Unmanned Marks . L ] light(standard/other )
light / leading liaght / sector light / ) mark lighthouse
(Breakwater than magnitude)
. AtoNAIS(physical) / marine observation
lighthouse) ] ) battery/
AtoN / v@ trafic light / merine power distribution equipment solar battery/
structure light / vessel traffic mark / battery charge
AtONAIX ) power distribution mark lighthouse
structure structure buoy
. mark light buoy, buoy
mooring - - :
. operation ship operation
equipment .
completion management
light(standard/magnit . .
do) equipment light
ude
(light) buoy buoy / light buoy -
light(standard/other )
) mark lighted buoy
than magnitude)
battery/
power distribution equipment solar battery/
battery charge
weather condition mark buoy/lighted buoy
transmitter
Racon Racon antenna equipment racon
ground connection
. . tidal current signal
facility equipment .
equipment
. tidal current
. . light mark .
Tidal current signal . . signal AtoN
Tidal current signal AtoN - - - -
AtoN tidal current signal . tidal current signal
. equipment )
equipment equipment
. . tidal current signal
power utilities equipment .
equipment
. . structure structure pile
Bridge mark Bridge mark - - -
light mark bridge (light)
organ
compressor
Fog signal air siren / horn / motor siren fog signal equipment fog signal

switch and time

limiter
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