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Abstract-For forecasting parameters of the ocean internal wave
from the geometric corrected MODIS remote sensing images, an
intelligent system had been developed. The intelligent system was
based on the MODIS remote sensing image with the latitude and
longitude information. The MODIS remote sensing images were
corrected by ENVI. The intelligent system was developed by the
authoring tool of Multimedia ToolBook (MTB). The user could
drag and place the magic point in any position of the remote
sensing image. The coordinate values of the magic point could be
read in the fields in intelligent system. For developing the
intelligent system, many methods had been studied. The methods
include the angle bisector method, geometrical center method,
linear fitting method, determining the circle center by three
points, and analog displaying technique. They show quickly and
accurately the internal wave parameters in the intelligent system
after the magic point is dragged all characteristic points. These
characteristic points were in the feature lines, DongSha Atoll, and
the crest of the ocean internal wave. The results show that the
intelligent system developed by MTB could be used for
forecasting parameters of the ocean internal wave such as the
propagation direction, the maximum length of the crests, the
distance from the DongSha Atoll, and the spacing of the crests.
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l. INTRODUCTION

The ocean internal waves compose a great threat to ships,
submarines, and oil drilling platforms. The ocean internal
waves were caused by the surface water gravity of the moon
and the sun, atmospheric wind, the movement of the ships or
submarines 1, In 1847, Stokes carried on a research on the
interface wave theory of two layer fluid. In 1883, Rayleigh
explored the internal wave theory for the continuously
stratified fluid. In 1895, Korteng and Devries raised the KdV
theory. In 1904, the drift theory was put forward by Ekman
and to explain the backwater phenomenon. The cause was the
energy consumption in two layer interface and the internal
waves generated in the interface. When the speed of the ship
slowed, the phenomenon of resistance increasingly appeared.
The universal ocean spectrum model of GM72, GM75, and
GM79 had been built by Garrett and Munk. At present, the
remote sensing method ®** is a very important research
method for estimating parameters of the ocean internal wave.
Jiang et al B had studied the method for estimating
parameters of the ocean internal wave. The intelligent systems
had been developed by MTB for extraction parameters of
ocean internal wave. The parameters included the propagation
direction, the maximum length of the crests, and the spacing of
the crests. The intelligent system in this paper focused on
forecasting the distance and the direction from the DongSha

Atoll based on the geometric corrected MODIS remote
sensing image.

Il. GEOMETRIC CORRECTING

A. Browsing the MODIS Remote Sensing Image

The way for browsing the MODIS remote sensing image [
was “The program / RSI ENVI4.0 / ENVI”, “File / Open
External File / Generic Formats / HDF”, and
“MOA_201107030525_1B_QKM. HDF”. The MODIS remote
sensing image was shown in Figure 1. There are three points
that are obvious in the original image. The Taiwan Island was
elongated. There were a large number of stripes alternating
light and dark near DongSha Atoll. The most important point
was there were periodic scanning traces and the space of two
adjacent feature lines was 40 pixels as shown in Figure 2. The
real distance could be calculated by the resolution of the
MODIS remote sensing image was 250m and the real distance
was 10km.

B. Geometric Correcting

The MODIS remote sensing image need to be geometric
corrected and the method of the geometric corrected according
to the method in Reference [7]. The geometric corrected image
was shown in Figure 3. The enlarged and intercepted image in
solar flaring was shown in Figure 4. The size of the intercepted
image was 4 times as the corrected image with the average
values intercepting adjacent two rows and two columns.

I1l. DEVELOPMENT OF INTELLIGENT SYSTEM

The interface design in authoring tool of MTB was the
same as Reference [6] for development the intelligent system.
The important step was to make the magic point. There were
two aspects. One of the magic points could be dragged by the
user. The second one was that the coordinate values of the
magic point x, y could be read when the user clicked the fields.
It could judge the numbers of the read data and estimated the
parameters of the ocean internal waves in the intelligent
system. It showed the parameters and the curves in the
interface. The parameters included the propagation direction,
the maximum length of the crests, and the spacing of the crests.
The intelligent system in this paper was focused on forecasting
the distance and the direction from the DongSha Atoll based
on the geometric corrected MODIS remote sensing images.

The important point in the paper was forecasting the
parameters of the ocean internal waves near China mainland.
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There were four steps for estimating the distance and the
azimuth relative to DongSha Atoll.

First, the number n, of the characteristic points in DongSha
Atoll had been decided with the intelli%ent system. The
DongSha Atoll was an approximate circle . The center and
the radius were decided by three-point-method. The coordinate
values X, y of the characteristic points could be read when the
user dragged the magic point over any characteristic point and
clicked the fields in the interface.

Figure 3 Geometric corrected image

Figure 4 Enlarged and intercepted image

Second, the numbers of the two adjacent scanning feature
lines in remote sensing image had been decided with the
intelligent system. The distance was 10km and it was decided
with the angle bisector method, geometrical center method,
and linear fitting method.

Third, the line numbers Ny, of the ocean internal waves had
been decided with the intelligent system. The numbers of the
characteristic points in any feature line of the ocean internal
waves were noted as n[i]. For estimating the average distance
between the lines of the ocean internal wave many methods
had been used. The methods included angle bisector method,
geometrical center method, and linear fitting method. At the
same time the propagation direction of the ocean internal
waves had been obtained based on the average slope.

Fourth, the distance from the ocean internal waves to
DongSha Atoll was decided based on the two center points of
the ocean internal waves and DongSha Atoll. At the same time
the propagation direction of the ocean internal waves relative
to DongSha Atoll had been obtained based on the two center
points.

The flowchart of the intelligent system was shown in

Figure 5.
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Fig. 5 The flow chart of the intelligent software
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IV. CONCLUSION

The longest crest of the ocean internal waves could be
obtained quick!_)y and directly when the user clicked the button
“Calculation” *), The distance from the ocean internal waves
to Dongsha Atoll was obtained for the MODIS remote sensing
image. The distance was 121km for the MODIS remote sensing
image on July 3, 2011, 13:25 (Beijing time). The propagation
direction of the ocean internal waves was North West 60.5
degrees relative to Dongsha Atoll. The space of the ocean
internal waves was 4km as shown in Figure 6. The intelligent
system was developed by the tool of MTB which was suitable
for forecasting parameters of the ocean internal wave from the
geometric corrected MODIS remote sensing images.
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Figure 6 Interface of the intelligent system

ACKNOWLEDGMENT

This work is supported by Open Issues of Jiangsu Key Lab
of Modern Optical Technology, Soochow University
(KJS1004). The authors acknowledge support from the open
issues of State Key laboratory of Satellite Ocean Environment
Dynamics (No. SOED1201). The authors also thank the
satellite data receiving station of the Second Institute of
Oceanography (SIO/SOA) of China to provide us the MODIS
data

REFERENCES

[1] P. Caillol, and V. Zeitlin, “Kinetic equations and stationary energy
spectra of weakly nonlinear internal gravity waves,” Dynamics of
atmospheres and oceans, VOL. 32, pp. 81-112, 2000.

[2] Pascale bouruet-Aubertot, C. Koudella, C. Staquet, et al, “Particle
dispersion and mixing induced by breaking internal gravity waves,”
Dynamics of Atmopheres and Oceans, VOL. 33, pp. 95-134, 2001.

[3] Yuri Lvov, and Esteban G. Tabak, “A Hamitonian formulation for long
internal waves,” Physica D, VOL. 195, pp. 106-122, 2004.

[4] Kevin G. Lamb, “Energy and pseudoenergy Flux in the internal wave
field generated by tidal flow over topography,” Continental shelf
research, VOL. 27, pp. 1208-1232, 2007.

[5] Jiang Xingfang, Bl Tianyu, Chen fang fang, et al, “Making of the
intelligent calculation system for physical parameters of oceanic internal
wave,” IEEE, SOPO, 2010 .

[6] Jiang Xingfang, Li Yanji, Bi Tianyu, and Chen Fangfang, “Making of
the intelligent system for the parameters statistics in oceanic internal
wave based on the obtaining data method from dragging target,” IEEE,
AICI, VOL. 3, pp. 140-143, 2010.

[7]1 Jiang Xingfang, Jiang Zhongyi, Chen Fangfang, and Bi Tianyu, “A
method in the parameter estimation of the oceanic internal wave based
on the developed intelligent softwave,” IEEE, ICCNT, VOL, 1, pp. 389-
392, 2011.

[8] Mao zhihua, Chen jianyu, Lin mingsen, et al, “Dongsha Atolls satellite
remote sensing,” Beijing: Ocean Press, 2007 (in Chinese).

[9] S.V.Babu, and A. D. Rao, “Mixing in the surface layers in association
with internal waves during winter in the northwestern Bay of Bengal,”
Natural hazards, vol. 57, pp. 551-562, 2011.

[10] Ouyang Yue, Chong Jinsong, Wu Yirong, et al, “Simulation Studies of
Internal Waves in SAR Images Under Different SAR and Wind Field
Conditions, ” IEEE Transactions on geoscience and remote sensing, vol.
49, pp. 1734-1743, 2011 .

[11] J. C. B. da Silva, A. L. New, and J. M. Magalhaes, “On the structure and
propagation of internal solitary waves generated at the Mascarene
Plateau in the Indian Ocean, ” Deep-sea research part I- oceanographic
research papers, vol. 58, pp. 229-240, 2011.

[12] Alpers Werner, and Huang Weigen, “On the Discrimination of Radar
Signatures of Atmospheric Gravity Waves and Oceanic Internal Waves
on Synthetic Aperture Radar Images of the Sea Surface, ” IEEE
Transactions on geoscience and remote sensing, vol. 49, pp. 1114-1126,
2011.

[13] Yuan Yell, Han Lei, Qiao Fangli, et al. “A unified linear theory of
wavelike perturbations under general ocean conditions, ” Dynamics of
atmospheres and oceans, vol. 51, pp. 55-74, 2011.

JIANG Xingfang received the B. Tech. degree
in Physics in 1985 from Department of physics,
Nan- jing University. He received the M. Tech.
degree in Physics in 2001 from Department of
physics, Esat China Normal University. He
received Ph. D. in Optical Engineering in 2007
from Nanjing Univer- sity of Science and
Technology. He is a professior in Changzhou
University. His research interests are in image
enhancement, remote  sensing,  computer
1 application, and PCF.

\ Mobile: 13506120115
Email:xfjiang@cczu.edu.cn

ZHOU Wei is a student Grade 08 Class 1 in Department of Applied
Mathematics, Changzhou University. His research interest is in Computational
Intelligence.

Email: wzhou@cczu.edu.cn

HUANG Yuanming received the B. Tech. degree in 1989 from Department
of Physics, Wuhan University. He received Ph. D. in 2004 from Department
of Chemical Physics, Kent State University, USA. He is a professor in
Changzhou University and his research interest is in electro-optic
characteristics of liquid crystal.

Email: ymhuang@cczu.edu.cn

HE Xiangiang received the B. Tech. degree in 1989 from Department of
Naval Architecture and ocean engineering, Huazhong University of science
and Technology. He received the M. Tech. degree in 2002 in physical
oceanography from the second Institute of Oceanography. He received Ph. D.
in 2007 in Physics from Chinese Academy of Sciences Shanghai Institute of
Technical Physics. Since 2002 he has worked in the State Key Laboratory of
Satellite Ocean Environment Dynamics, Second Institute of Oceanography,
State Oceanic Administration. His research interest is ocean color remote
sensing.

Email:hexiangiang@sina.com

IJCSAI Vol.2 Issue 1 2012 PP.23-25 www.jcsai.org © World Academic Publishing
-25.



International Journal of Computer Science and Artificial Intelligence (1JCSAI)

IJCSAI Vol.2 Issue 1 2012 PP.23-25 www.jcsai.org © World Academic Publishing
26



	introduction
	geometric correcting
	Browsing the MODIS Remote Sensing Image
	Geometric Correcting

	development of intelligent system
	conclusion
	acknowledgment
	references


