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Effects of Ship’s Velocity Determined from GPS Data
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Abstract

It is required to know the ship velocity referred to the earth (ground velocity) in oceanic current measurement
using shipmounted ADCPs. At present, the ground velocity of a vessel is usually calculated from the distance be-
tween two different points whose positions in latitude and longitude are determined by GPS. This article discusses
potential effects of errors in ship velocities determined by GPS upon current measurement by ADCPs. The mean
value of distance estimated by GPS location data is to be always larger than the real distance, on the assumption
that the GPS location data show a two dimensional normal distribution around the real position and that the zonal
(x — direction) and meridional (y — direction) components of the difference between the real and GPS locations
have same standard deviations (6x =oy). This fact results in overestimation in the ground velocities. The overes-
timated error velocity depends not only on the accuracy of GPS but also both on the time interval of velocity calcu-
lations and the ground speed of the ship. The error velocity can be suppressed and negligible through averaging
procedure for many velocity data, whereas the individual errors may be too big in current measurement. Further in-
vestigation on errors of GPS velocities will be necessary for cases of inhomogeneous GPS location data (ox #

oy), which has been reported at some fixed points.
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Fig.3 The ratio of the mean value of measured distance
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search Institute of the former Ministry of Trans-
port.

The number of data was 778.Distribution around
the origin, the averaged point (top),histograms for
zonal distance from the origin (the second top) ,and
that for meridional distance (the third top),and his-
togram for the distance from the origin (bottom).



Effects of Ship’s Velocity Determined from GPS Dataon Current Velocity Measured by Shipmounted ADCP

1 y T

so |- T -
o mean = 0.000 m -
wl s.d. = 11795 m
5 20 |- -
8 L 4
§ ol A L A
A YA UBAVAE.
! -
x ~20 |-
-40 |- -
-60 - L ] 1 [N |
[ 10 20 30 40 50 60 70
Time (min.)
b7 ~ Vv 1 1 T T -

- mean = 0.000 m —

a0l sd. = 13.495 m

M_M\\N/\ mm

A TN W

Y - distance (m)
o

| I

60 |— —
| N I s I N | | L | L | .
) 10 20 30 40 50 60 70
Time (min.)
70—
mean = 15494 m
- s.d. = 9.009 m
50 — —
.
E
40 | -
g
30 |- .
3
o
20 —
10} -
° I‘| PR S I N SR SR B
0 10 20 30 40 50 60 70

Time (min.)

Fig.10 Time series of observed deviation from the aver-
aged position during the same period of Fig.9 (SA
-ON) .The zonal (top) and meridional components
(middle) ,and the range from the origin (bottom).
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Fig.11 Same as Fig.9,except for the period when the SA
was canceled (SA-OFF),on the same day.778 data
after the SA was off were used, so that the same
number of data as Fig.9 are plotted.
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Fig.12 Same as Fig.10,except for the period of SA-OFF.
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Fig.13 Distribution of the GPS data around the averaged
position, same as the top panel of Fig.11 (SA-
OFF) ,except for the data number (N=2211).
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Fig. A1 Relations of values described in Appendix 2,for
the case of r=<R (top) andr=R (bottom).
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Fig. A 3 Realations of the values in the description in
Appendix 4.
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