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Measurement of ship heading using DGPS technique”
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Abstract: Gyro compass and magnetic compass have been used for measuring the ship heading.
But gyro compass is need a space, stabilized electric power, have to do a routine check up and
have long time to be stabilized for indicate ship heading. In these reasons, gyro compass is not
fitted with a small boat. Magnetic compass is difficult to get and electric signal and have to cor-
rect deviation. GPS (Global Positioning System) computes a vessel speed and direction which
is not ship heading. Measurement of ship heading was done using two sets of GPS; one was set
on bow and the other on stern. Both GPS position data were recorded into their memory. After-
wards, all data were down—load for a personal computer and the ship heading (GPS heading)
was calculated from two GPS position data by a personal computer. This measurement observa-
tions were tested on the ground and observed on the ship. On the ship observations, gyro com-
pass heading data were recorded in a personal computer to compare with GPS heading. As a
results, GPS heading was almost match with gyro compass heading, but stability was slightly
unstable. In some case, the GPS heading data were remarkably deviated from gyro compass

data becouse of various value of each GPS PDOP (Positin Dilution Of Precision).
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Fig. 1. Sketch of 2 GPS multipath resistance an-
tennas and structures on decks of TS
Seiyo-Maru (upper) and experimental setup
for calculating shipborne heading (lower).
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Fig. 2. Experimental waters and Seiyo-Maru
track chart.
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Fig. 3. Standard deviation of the azimuth distri-
bution for a duration of 10 minutes at different
distances.
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Fig. 4. Ship headigs obtained by GPS fitted with 2 multipath resistance antennas set on fore
and aft decks and by gyro compass and the heading error while cruising along Naka-no-se
traffic route compass course of 15 deg. Symbol O represent large error deviated from the

ship heading.
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Fig. 5. Ship headings obtained by GPS and by gyro compass and the heading error while
cruising along Uragasuido traffic route when chainging course from 320 deg to 15 deg near

Daini kaiho. Same symbol as in Fig. 4.
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Fig. 6. Ship headings obtained by GPS and by gyro compass and the heading error while
cruising along Tokyo passage from No. 9 to No. 16 buoy under varying course and speed.

Same symbol as in Fig. 4.
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