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Development of Bias error Correcting Method for Ocean Current Velocity Measured

by Using Electromagnetic Log with Dual -axis Sensors

Tomonori TANAKA

Abstract

The trajectory prediction of drifting matter is always important for rescue operations on the sea. The ocean current

for the prediction is usually observed by ADCP equipped on vessels of Japan Coast Guard. Recently a newly built

high-speed vessel is equipped with an electromagnetic log with dual-axis sensors (EM 2 log) taking the place of

ADCEP, not to spoil its navigational capability. So we were required the evaluation of the ocean current observed by

using EM 2 log and the development of processing methods for it. As the results of sea trials, we found a conspicu-

ous bias error included in measured ocean current velocity. The bias error includes misalignment error and scale er-

ror, which are also contained in the ocean current observed by ship board ADCP. Although the method to reduce

bias error is basically the same with that for ADCP data, dataset for correction of bias error should be prepared for

each vessel in various vessel-speeds. This paper shows a solution method to determine the dataset, named ’Ran-

dom Cruising Method’.
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Fig. 1 Difference between Ocean current components
observed by shipboard ADCPs in several vessel’s
velocity.
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Fig. 2 An example of correction for ocean current veloc-
ity measured by using EM 2 Log. (Upper) non-cor-
rected, (lower) corrected.
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Table 1 Scale factor in several E: vessel’s velocity.
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Table 2 Same as Table 1, but for E2’ s vessel.
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Table 3 Misalignment factor (degree) in several E; vessel’s velocity.
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Table 4 Same as Table 3, but for E;’ s vessel.
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Table 5 Differences between ADCP’s and E:1’ s ocean current components in several vessel’s velocity (knot).

\\\\\¥e¥“jty ~10knot 10~20knot 30~40knot (total)
ocean currt
0~0.5knot 0.08 =£0.17 27 0.02 £0.21 (105)| 0.37 *£0.15 (2) 0.04 +0.20 (134)
0.5~1knot -0.04 *0.13 27 | -0.02 %0.23 (18) 0.15 - (1) -0.03 =*£0.18 (46)
1~1.5knot 0.17 =£0.11 (5) 0.19 - (1) 0.02 £0.32 9) 0.08 £0.26 (15)
1.5~2knot | —-0.02 *+0.05 @ | - - o | - - 0) | -0.02 £0.05 (3)
(total) 0.03 +0.16 (62) | 0.01 *0.21 (124)] 0.09 *+0.31 (12) | 0.02 *=0.20 (198)
Table 6 Same as Table 5, but for E;" s ocean current component.
velocity — - —
ocean curfent 0~10knot 10~20knot 20~30knot (total)
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0.5~ 1knot 0.20 £0.20 (24) | 0.25 +£0.29 (12) | 0.06 *+0.41 (2) 0.11 £0.38 (38)
1~1.5knot 0.30 *=0.16 (50) | 0.32 *=0.04 (56) | -0.21 *£0.27 (18) | -0.12 *=0.32 (124)
(total) 0.24 =£0.18 (92) 0.16 =0.34 (78) 0.02 =*=0.41 (22) 0.03 *=0.29 (192)
2F .
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Fig. 3 Correlation between ADCP’s and E:’ s ocean cur-
rent component.
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Fig. 4 Same as Fig. 3, but for E:’ s ocean current compo-
nent.
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Date | Ohz. Na i g
1218 1 - -
126 1H Z h.20h | 77.8
1268 1H 3 - -
1218 4 - -
126 1H b 1.813 | 22.4
12615 B[ 1.ERe] 215 |
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Fig. 8 Same as Fig.5, but for corrected vessel’s veloc-

ity.
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Table 8 Same as Table 5, but for corrected by using 'Random Cruising Method’.

M;gﬁﬁgz ~ 10knot 10~20knot 30~40knot (total)
0~0.5knot 0.04 *=0.15 @n -0.04 +0.18 (105)| 0.16 *+0.30 (2) -0.02 +0.18 (134
0.5~1knot -0.16 *=0.21 @n -0.04 =*=0.31 (18) 0.31 - (1) -0.10 =£0.26 (46)
1~1.5knot 0.28 =£0.09 (5) 0.45 - (0 0.02 £0.44 9) 0.14 £0.37 (15)
1.5~2knot -0.09 *0.19 (3) - - (0) - - (0) -0.09 =£0.19 3)

(total) -0.03 £0.22 (62) -0.04 *+0.21 (124)] 0.07 =%0.39 (12) -0.03 £0.23 (198)
Table 9 Same as Table 6, but for corrected by using 'Random Cruising Method’.
“—-velocity ~ 10knot 10~20knot 20~ 30knot (total)

ocean Curt
0~0.5knot 0.13 *0.15 (18) 0.05 *0.29 (54) 0.03 £0.37 (20) 0.06 *£0.29 (92)
0.5~1knot 0.05 £0.14 (10) 0.09 =£0.30 (56) | -0.22 +0.25 (12) 0.04 +0.29 (78)

1~1.5knot 0.13 *=0.11 2) 0.02 +0.25 (10) | -0.29 =£0.16 (10) -0.11 =%=0.26 (22)
(total) 0.10 £0.15 (30) | 0.06 *£0.29 (120)|-0.12 +0.32 (42) 0.03 £0.29 (192)
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Fig.9 Same as Fig. 3, but for corrected by using 'Ran-

dom Cruising Method’.
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Fig. 10 Same as Fig. 4, but for corrected by using 'Ran-
dom Cruising Method’.
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