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Stabilization of ship s heading in AIS of fishing vessel
by a hybrid GPS/EM compass
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The ship s heading information of hybrid GPS/EM compass were applied to the AIS of fishing vessel and
examined the possibility of accuracy improvement. It is observed 453 each in AIS receiver of land among
3,982 each in AIS Rx/Tx transponder of the test ship at sea, and transmission interval according to the speed of
ship is determined the 11.4% good transmitting data of the all information. In results, maximum compass error
for the ship s heading of an EM compass was 19.1 . The variance of ship s heading owing to the speed of ship
is surveyed. The COG (Course Over Ground) was changed extremely in 180 W-179 E range under 4.9knots,
and in 24 W-23 E range over 4.9knots. Finally, using the ship s heading of EM compass and the COG from
GPS for the autopilot system of a small fishing boat and the ship s heading information of AIS results in
danger on the own ship s navigation safety and leads to make confusion both the others and VTS (Vessel
Traffic Service) center. Therefore, the hybrid GPS/EM compass is identified as the best system for a small
fishing boat and is allowed to offer continuously a ship s heading information with high accuracy and stability.
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Fig. 1. Block diagram of data acquisition equipments
using AIS.
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Table 1. Specification of AIS
Item Specification
AIS Rx/Tx Transponder

VHF frequency 156.025MHz-162.025MHz,
Ch. 87B : 161.975MHz, 
Ch. 88B : 162.025MHz, 
DSC-Ch. 70 : 156.525MHz

Output data 2s (Once per second), NMEA 0183,VDM
DGPS accuracy DGPS, 2m, Horizontal, 2σ (95%)

Baud rate 38,400bps
EMC output data 48,00bps, NMEA 0183
AIS Receiver data baud rate 9,600bps

Output baud rate 4,800 or 38,400bps, NMEA 0183, VDM

Fig. 2. Geographical position of experimented simulation
at sea.

Table 2. Principal specification of experimented fishing
boats

Item Specification
A B

Type Passenger boat Stern trawler
Material F.R.P. Steel
Length (L.O.A.) 14.78m 39.0m
Breadth (M.L.D.) 3.5m 8.0m
Depth (M.L.D.) 1.4m 3.5m
Gross tonnage 15.0ton 303.41ton
Main engine 470ps 1200ps
Generator 345kW 544kW
Speed (max.) 12.5knots 12.8knots
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Fig. 3. Comparison of the ship s heading by AIS Rx/Tx
transponder (a) and received at AIS receiver (b).
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Fig. 4. Comparison of the ship s heading of hybrid
GPS/EM compass (thick line), electromagnetic compass
(thin line) and COG (dot line).
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Fig. 5. ECDIS display of ship s information by AIS.

Fig. 6. Change of COG according to SOG.
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