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Improved Method for Feature Tracking Method in estimating
Ocean Current Vectors from Sequential Satellite imageries

Eung Kim and Young-Jae Ro

Department of Occanography, Chungnam National University, Taejon, Korea

Abstract : This study improves the feature tracking method (FTM) in estimating the ocean current
vectors from the sequential AVHRR satellite imageries by adding the objective algorithm in defining the
edges and boundaries of the oceanic eddies and fronts. It was implemented by using the Sobel operator.
The Sobel operator has been proved to be in effective filter in detecting the edges of any object on the
image. In estimating the current vectors on the edges defined by the Sobel operator, center coordinates
of the Pattern and Search tiles need to be determined by the investigator.

The objective feature tracking method combined with maximum cross correlation method (MCC) is
turned out to be very efficient and fast, since it uses only parts of the image containing the objects instead
of searching the entire image. In the validation with the in situ ADCP measurements of currents in the
East Sea, the estimated current speed values are around 35% lower than and current directions are
deviated by 34" from ADCP current vectors. The results are regarded as improved ones compared to the
previous investigators'.
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Fig. 1. Satellite images from NOAA AVHRR/SST.
(a} Novernber 3, 1996, 09:31, (b) November 3, 1996, 17:31, {c) April 12, 1997, 04:29, {d) April 12, 1997, 09:31.
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135°E

Fig. 2. Boundaries of the eddies detected by Sobel edge operator applied to Fig. 1.
{a) Novemnber 3, 1996, 09:31, {b) April 12, 1997, 04:29.
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Table 1. Variation of maximum cross correlation and estimated velocity by the size of pattem tile.

Station. Velocity Size of Pattem tile ADCP
{m/sec) 9x9 15X 15 21 %21 25%25

u-vel, 0.62 -0.31 -0.23 -0.23 027
133.693 v-vel, -0.15 .08 -0.08 -0.08 0.02
40.481 Vel. 0.64 032 0.24 0.24 0.27

MCC 0.78 0.82 0.87 087

u-vel. 0.31 031 023 0.23 0.24
133,667 v-vel. 0.15 0.08 0.08 0.08 0.29
40249 Vel. 035 032 024 024 0.38

MCC 0.87 0.96 (.98 098

u-vel. 023 -0.15 -0.15 -0.15 -0.34
133.667 v-vel, 0.08 0.00 0.00 0.00 -0.05
39,696 Vel 0.24 0.15 0.15 0.15 034

MCC 0.87 (.89 093 0.94

u-vel. 0.08 0.00 -0.08 -0.08 -0.25
133.627 v-vel, -0.23 -0.15 -0.08 -0.08 -0.27
30.535 Vel. 0.24 0.15 0.11 .11 0.37

MCC 0.96 0.97 0.97 097

u-vel. -0.31 0.15 023 0.00 0.06
133614 v-vel. 0.15 023 031 0.08 037
38.699 Vel. 0.35 0.28 039 0.08 0.37

MCC 0.71 0.35 0.90 091

u-vel. 0.62 0.62 023 -0.23 -0.25
133.680 v-vel. .77 -Q.77 0.08 (.08 033
38.367 Vel. 0.99 0.99 024 0.24 041

MCC 0.88 0.88 0.88 (.88
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Table 2. Comparison betwean ADCP measured current vectors and satellite derived current veciors on November 3, 19986.

PN Speed (misec) FTM/ADCP | ADCP-FTM
at. (N}
- % Angle (A9)
ADCP FImd ADCP FIM
133.667 133.693
1 ) ,
40,500 4048 0.27 0.24 90 23
133.667 133.667
2 40.165 20219 0.38 024 63 -32
133.667 133.667
3 .34 0.15 -8
38.668 39.696 03 #
133.662 133.628
. . -2
4 39.500 39.535 0.37 0.1 30
133.667 133.680
5 . R | -
38.660 38.690 037 039 0 28
133.067 133.680
6 ) )
38.336 38.367 041 024 5 9

4 Feature Tracking Method
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Fig. 4. Horizontal distributions of satellite derived current vactors (FTM) and ADCP current

velocity on 15m depth on (a) Nove

mber 5-12, 1996, (b) April 8-14, 1887,
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Table 3. Comparison between ADCP measured current vectors and satellite derived current vectors on April 4, 1997,

Long (E) Speed (misec) FTM/ADCP | ADCP-FTM
Lat. (N)
% Angle (AG)

ADCP FTMA ADCP FTM

1 133,124 133052 017 025 144 E
38.390 38.336

2 133217 133275 o6t 045 “ 45
38.533 38487

3 134.002 134,045

. 0.7 145 21

38.668 38,638 0.12

4 133.993 133.928 052 025 i s
39.334 39333

5 133.993 134045 05 037 o 767
39.660 19,585

6 134.493 134,489 ol on s »
39.834 9,817

7 133.493 133484 03 028 N o
40,000 40.008

g 133.500 133575 023 o7 s 2%
40,334 40,340

* Feature Tracking Method

{b)

131°E 133°E 135°E

Fig. 5. Schematic interpretation of the flow field based on ADCP and FTM-estimated currents vectors. Dotted circle is rotational
eddies, gray arrow is warm current and white arrow is cold current. (a) November 5-12, 1898, (b) April 8-14, 1997.
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