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A Study on the Conformity Verification Method for the Placement of the
Aids to Navigation
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Abstract

Since aids to navigation play an important role in ensuring that ships navigation safely on fairway,
many countries periodically review the suitability of aids to navigation placement. In this study, algorithms
using distance ratio concept and aids to navigation’s placement standard were implemented to verify the
suitability of new aids to navigation placement verification using machine learning, and a system applicable
to fairway was developed. By presenting a method for verifying the suitability of aids to navigation
placement, a quantitative evaluation tool for aids to navigation placement was prepared, and a user-friendly
evaluation standard was prepared through the design of a aids to navigation placement verification system
using big data of navigating vessel through the fairway.

Key words : Aids to navigation, Machine learning, Placement standard, Distance ratio, Conformity verification
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[Fig. 1] Component structure of the conformity verification
system for AtoN arrangement.
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<Table 1> List of system configuration components

Component name Function
Data - Collect and filter data from
Miner external systems
Noion 5 s
Analysis &

GPS position of buoy and trajectory

Calculating the
distance between
buoys

- Conformity assessment of AtoN
by calculating the distance
between buoy
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<Table 2> Data interface association method

index description

Interface of buoy and ship’s
trajectory information
batch of csv files
occasional and data changes

interface name

linkage method
occurrence frequency
Set experimental

Separation processing by
zone fairway/sector

Calculate the - Calculation of the distance
distance between between buoys and representative
the buoy and the trajectory and evaluation of the
ship suitability of AtoN
- Verifying the suitability of the
AtoN in consideration of results

Optimism
Checking

dlolg] miold e FEIA A9 HA5=
Slaf B e dolEE @)% HdolH2RE 3
gl 7hg gty o7 o HldolE = AIS ¥4

i, aea A48 4

o
=] =) )=
el FA =

TIL P ANEY UE FHE £EFL,
7 RE D 7 FA O L YRE AN
th 2eln GREA Aele] Au, FREAS
2 2he) A, Auge Axsel Ao g
284 4% ong AFwrt

2. tlole| 47 ¥ e

o

dolel =48 9 s Axles FEuA ufA
A HA5E st AlAE Al glo] A
GAZA AIS T4 vlofE], FEEA A
, 1831 A4 AE F-9(boundary) 5]t}
<Table 2>%} <Table 3> Ho]H <QAEH oA
AA WA ek A AR QIE oA YRE

Fil

<Table 3> Input/output interface of ship’s trajectory

Transmit Receive
start data data arrival
data name . data name
system type capacity  system
" . distance
ship between
long, float 4byte
lat. __buoy
buoy long. shortest
ALS ficat distance
verttication
system buoy name string 50byte system between
buoy and
_ship route
buoy distance
Slght 4byte ratio
distance adequacy
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[Fig. 2] Distance between the AtoN and the ship.
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[Fig. 7] AtoN placement conformity verification screen.
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