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Abstract The ocean drifter is a device for observing the ocean weather by floating off the sea surface. The data
observed through the drifter is utilized in the ocean weather prediction and oil spill. Observed data may contain
incorrect or missing data at the time of observation, and accuracy may be lowered when we use the data. In this
paper, we propose a data correction model using recurrent neural networks. We corrected data collected from 7
drifters in 2015 and 8 drifters in 2016, and conducted experiments of drifter moving prediction to reflect the
correction results. Experimental results showed that observed data are corrected by 13.9% and improved the
performance of the prediction model by 1.4%.
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Fig. 1. An ocean drifter to observe ocean
weather phenomena
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Table 2. Attributes of experiment data

Attribute Description

longitude Longitude value of the drifter position
latitude Latitude value of the drifter position
wind,, Wind value observed by the drifter
wind,, Wind value observed by the drifter
current,, Current value observed by the drifter
current,, Current value observed by the drifter
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Table 1. Features of test data
Location Measured period Nlé?f?:rrsm Data attribute Nurgstear of
120 km distant from the west coast of 10 days in November 2015 7 . _ _ 683

Taean—-gun

Time, latitude, longitude, wind,

10 km distant from the west coast of
Jeju-Island

5 days in April 2016

ocean current, etc.

8 Total 12 values 710




Fig. 2. Structure of recurrent neural network
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Fig. 3. Flowchart of data correction model
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Algorithm 1 Correction

end if

1
2
3
4
5: if variation; > thresholds; then
6
7
8:
9: end procedure

thresholds; < Standard deviation(ob_data, +q ;_);

variation; <— ob_data; - ob_data;_q;

: procedure CORRECTION(ob_data; from ob_datay ¢ ;,_;)
: model < Load an RN N model trained through ob_data;

> we set k to 10.

pred_val < Predict using model(ob_data;);
ob_data; < (ob_data; + pred_val)/2;
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Fig. 4. An example result of wind correction in Case 1
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Table 3. Statistics of corrected data

N Number of correction G "
umber orrection
Case of data - deta - rate (%)
wind,, wind,,
1-1 238 24 23 9.9
1-5 108 18 8 12.0
1-6 111 12 16 12.6
1-7 112 14 14 125
2-1 82 13 13 159
2-2 106 16 16 15.1
2-3 106 18 18 17.0
2-4 87 12 12 13.8
2-5 60 12 12 20.0
2-6 93 12 12 12.9
2-7 94 12 12 12.8
2-8 93 11 11 11.8
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Table 4. Average of difference between original
value and corrected one

Correction value
g wind,, wind,,
1-1 0.0021 0.0058
1-5 0.0149 0.0006
1-6 0.0031 0.0043
1-7 0.0059 0.0070
2-1 0.0102 0.0088
2-2 0.0067 0.0065
2-3 0.0017 0.0118
2-4 0.0140 0.0057
2-5 0.0506 0.0576
2-6 0.0013 0.0039
2-7 0.0066 0.0139
2-8 0.0197 0.0131

Table 5. Prediction results of drifter movement

Case Original Corrected MAE Improveme
result result nt rate
1-1 0.0704 0.0697 0.0007 1.0%
1-5 0.0732 0.0728 0.0004 0.5%
1-6 0.0271 0.0266 0.0005 1.8%
1-7 0.0647 0.0650 -0.0003 -0.5%
2-1 0.0471 0.0468 0.0003 0.6%
2-2 0.0599 0.0583 0.0016 2.7%
2-3 0.0286 0.0286 0.0000 0.0%
2-4 0.0519 0.0514 0.0005 1.0%
2-5 0.0493 0.0491 0.0002 0.4%
2-6 0.0282 0.0276 0.0006 2.1%
2-7 0.0335 0.0323 0.0012 3.6%
2-8 0.0532 0.0516 0.0016 3.0%
o 1.4%
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Fig. 6. An example result of drifter movement
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Fig. 7. An example result of drifter movement
prediction in Case 2—7
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