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Abstract - Aid to navigation is a navigational aid facility that informs a sailing vessel of its location and direction as well as a location
of a specific obstacle by means of a light, shape, color, sound, radio wave, etc. It can be valuable in improving the satety of day and night
vessel navigation at sea. For the safety of the tug boat, the minimum equipment requirements or each type of tug boat are arranged.
Despite these preparations, the collision accidents between tug boats, barges, and light buoys can occur when the tug boat turns due
to the length of the tow-line, tidal current, and the barge’s momentum etc. The purpose of this study was to propose the basic system
that analyzes the physical relationship between two vessels regarding the tug boat-barge-light buoy dynamics and propagate the
corresponding data through the aid to navigation management & operation systems in use at each regional oceans and fisheries.

Key words - Aids to Navigation, Tug-boat, Collision, Towing Ship Line, Lighted Buoy, Beacon
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Fig. 1 Collision Accidents to buoy at Busan New Port
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Table 3 Difference of course between vessels by vessel's
encounter situation
(Unit: Degree)

Over )
No. Tug ) Crossing Head on
taking
1 6.5 19 19.7 165.5
2 3.2 7.3 146.3 176.3
3 52 10.8 1279 176.0
4 6.1 76 101.2 174.3
5 2.4 12.9 130.9 178.0
Avg 47 8.1 105.2 174.0

Table 4 Relative bearing of Tug boat from barge by
vessel's encounter situation
(Unit: Degree)

Over .
No. Tug ) Crossing | Head on
taking
1 4.8 30.3 -79 14
2 6.1 22.2 2.1 -2.9
3 -1.6 21.3 -17.8 -0.7
4 3.6 25.8 -0.4 3.1
5 -14 -45.6 5.6 2.7
Avg 2.3 10.8 -3.7 -0.4
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Table 5 Difference of speed between vessels by vessel's
encounter situation
(Unit: Knots)

. Over )
Min. Tug . Crossing | Head on
taking
1 0.1 0.2 0.5 3.0
2 0.1 5.1 39 5.2
3 0.1 0.3 6.0 0.4
4 0.1 0.2 9.8 1.2
5 05 0.1 3.2 1.0
Avg 0.2 1.2 47 2.2
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Table 6 AIS Message status(2018.04)

(Unit: No.)
Count of Vessels 53,230
Position Report Class A(1) 569,363,817
Position Report Class A(2) 314,938
Position Report Class A(3) 46,801,000
AIS Standard Class B Position
Message Report 31,229,836
Extended Class B Position
1,751,232
Report
Total 649,460,823
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Table 8 Message Format based on AIS 6

Item Bits Description
Message 1D 6 Identifier for Message 6
Repeat Indicator 2
SourcelD 30 | MMSI number of source
Seq. No. 2

Destination 1D 30 | MMSI number of destination

Retransmit Flag 1

TAI 16 | DAC=440, FI=111
30 | MMSI of Barge
Day 5 Day : 1731
Hour 5 Hour : 0723
Min 6 Minute @ 0759
Binary Lat 24 | Latitude, 1/1000th minute
Data Long 25 | Longitude, 1/1000th minute
dist 12 | minimum distance to buoy
Point 1 | 49 | Left-Bottom, Lat, Long
Point 2 | 49 | Right-Bottom, Lat, Long
Point 3 | 49 | Right-Top, Lat, Long
Point 4 | 49 | Left-Top, Lat, Long

Total No. of bits | 390 | Occupies 1 slots
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