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A method to improve data quality of shipboard ADCP
mounted on R/V Mirai

Takashi KAMOSHIDA™®  Koji SHIMADA™*  Tomio SHINKE™®

To extract absolute velocities from shipboard ADCP measurement data, precise datasets of ship’s heading, roll, pitch,
and velocity are required. Absolute velocity data of shipboard ADCP mounted on R/V Miral contains serious error aris-
ing from atardy response of gyro data to detect heading of the ship. The amplitude of error velocities are the same order
or greater than the velocity of real oceanic current. Here we introduce a method to reduce the error for the ensemble
data using more precise attitude data for doppler radar. We also evaluate quantitative relationship between the attitude
data and velocity error to give information of data screening for further quality control.
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Fig. 1 Vertical distribution of magnitude of absolute current velocity extracted from ADCP raw data using gyro data for navigation

(upper) and GPS data (lower). Ship velocities were calculated from GPS data. The data within the red boxes contain serious
absolute velocity error arising from errors for attitude data of gyro data.
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Fig. 3 Time series of sound speed at transducer (keel) depth.
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Fig. 6 Comparisons between GPS velocities and Bottom Tracking velocities after calibrations. From the result of calibration, a =44.77,

1+ =0.975.

Upper panel : After calibration of heading alignment , Lower panel : After calibration of tilt alignment
Left panel : Eastward velocity component , Right panel : Northward velocity component
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Fig. 7 Vertical distribution of magnitude of absolute current velocity extracted from R/V Mirai shipboard ADCP data after

calibration.

Upper panel : GPS velocities were used , Lower panel : Bottom Tracking velocities were used
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Bottom Tracking velocities.

Upper left : Standard deviation of ship velocity , Upper right : Standard deviation of ship direction

Lower left : Standard deviation of roll angle,
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Lower right : Standard deviation of pitch angle

39



BTHFEEGPSHEEDE(RMS) [om/s]
@
BTREEEGPSRLED 2 (RMS) [em/s]

% 5 10 15 20 25 30 35 40 % 5 10 15 20 26 30 35 40 45

HRAEEGPSDBEEE [cm/s] FBAHE T HIGPS)D R E [deg]

B B

o 2

E E

5 &

= 10 = 10

(%] (%]

= =

E g T 8

: :

s & 8 5

fl 2 E 2

® ]

5 % 02 04 o085 08 1 12 14 16 18 2 b b 0z 04 08 08 1 12 14 16 18 2
fRAO—ILADMERE [deg] MBEYFREOMBEE [deg)

10 7—F A7) — =7 HDOGPSHR®E & BTHE DM, Bl 22 — =27 Ol (L) 2R3
Fo b N O HEAT M ORRHER S, AL N O HEAT 5 IR OB HEAR 2
LT R oa—L i oREERE, G IOy 7 oLk
Fig.10 Difference between GPS velocities and Bottom Tracking velocities after screening. The horizontal axis indicates threshold
(upper limit) at screeing.
Upper left : Standard deviation of ship velocity, Upper right : Standard deviation of ship direction

A== % OF -5 %]

A=z uFEOT -5

Lower left : Standard deviation of roll angle, Lower right : Standard deviation of pitch angle
100 100
=
80 | ? 80
60 | 15 60 -
o
40 | R a0
|
AL
20 &~ 20
[0
0 1]
1] 5 10 15 20 25 30 35 40 a ] 10 15 20 25 30 35 40 45
RAAAE E(GPS) DM B E [cm/s] BMETHEGPS) MM E [deg)
100 100
=
a0 % 80
60 S 60
&
40 ?\\ 40
i
|
20 ]
~
% 02 04 06 08 1 12 14 16 18 2 % 0z 04 06 08 1 12 14 16 18 2
FEAO—IL B OWMEEE [deg] AL FAOMBIEE [deg)

M1l F—=F A7) == 7 HBOTF—5 &, #ild A7) —=7 oM (ER) %, fifliE A7) —= 07k il L7222
V==V T BOT =5 BOEEERT,
Je bR O MEAT R DR, A b RN AT T 1 D R R
LT i oa—V fORREERE, AT RO Yy 7 OFEE R
Fig.11 The amount of data after screening. The horizontal axis indicates threshold(upper limit) at screeing, and the vertical axis
indicates percentage on the basis of the amount of data before screening.
Upper left : Standard deviation of ship velocity, Upper right : Standard deviation of ship direction
Lower left : Standard deviation of roll angle, Lower right : Standard deviation of pitch angle
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