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Coastline extraction by supervised classification method using radar images
A case study of Chabahar Bay

Fateme Bagheri ™ Saeed Sadeghian 2
Faculty of Civil, Water and Environmental Engineering, Shahid Beheshti University, Tehran, Iran.

* Corresponding Author E-mail: bagheri.fat@gmail.com

Abstract— The use of radar images is a suitable and effective solution for extracting the border of land
and water due to the ability to collect information in a wide range and in a short time. This issue is more
important in countries like Iran, which has wide borders and water areas. Nowadays, due to the availability
of various radar images, the use of remote sensing in marine and oceanographic studies has increased even
more for sustainable development. Considering that compared to optical images, radar images are
independent of the sun's energy source and have the ability to capture images at different hours of the day
and night without depending on weather conditions, so they can be used in marine studies. Therefore, an
attempt was made to use the ability of Sentinel 1 radar images to extract the coastline using the supervised
classification method. Therefore, after the necessary pre-processing on the image in the study area, the
image was segmented first. In this way, after segmenting the image with multi-scale method, training data
was extracted into two classes of water and land and the target image was classified using Random Forest
algorithm with overall accuracy of 91% and kappa coefficient of 0.81. Next, using GIS analysis, the
coastline, which was the border between two classes of water and land, was extracted with 94% accuracy.

Keywords— GIS analysis, Radar Images, Random Forest, Chabahar, Classification, egmentation.
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Estimation of dynamic parameters for pitch motion of underwater glider through
system identification

Ali Hassanvand? Mohammad Saeed Seif "

1 PhD student, Marine Engineering, Faculty of Mechanical Engineering, Sharif University of Technology
2 Professor, Marine Engineering, Faculty of Mechanical Engineering, Sharif University of Technology

* Corresponding Author E-mail: Ali.hassanvand@yahoo.com

Abstract—The dynamic model and the estimation of marine dynamic behavior have a crucial role in
designing control systems and their intelligence. High accuracy in the calculation of the coefficient
improves the design of the controller and estimates the dynamic behavior of the device. In this research, it
has been tried to extract hydrodynamic coefficients through the experimental test results of the SUT glider.
At first, the sawtooth maneuver of an underwater glider called the SUT glider was carried out using a
controller in the pool of Sharif University of Technology. To conclude system identification, an Arduino
board recorded inputs and outputs during testing. The dynamic system of the pitch motion was considered
as an independent system, and the parameters of the system were estimated using the least square method.
The mathematical dynamic model considered for identification is the state space model that can be
developed using the system identification method. Finally, the linear model of the state space for pitch
motion was developed based on the experimental results, which has a suitable method for modeling the
behavior of underwater gliders.

Keywords— system identification, pitch motion, control system, underwater glider.
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Control simulation of intelligent subsurface movement and the effect of initial
heading angle, speed, and direction of water flow on dynamic parameters

Ali Zakiyan Galougahi

Amirkabir University of Technology, Tehran, Iran.

* Corresponding Author E-mail: Ali.Zakiyan@aut.ac.ir

Abstract— AUV must have a stable performance in terms of dynamics and maintain its path in the
water as much as possible without changing the position of the control plates or side thrusters and using the
forces of the control surfaces. On the other hand, it should be able to change position and speed if necessary
and then reach a stable state safely and quickly. The control surfaces, including the wings and the rudder,
make the sub-surface dive or climb and perform its operations in the sub-surface and water surface.
Although the size of the control surfaces are important, in this article, it is tried to examine the body and
fixed subsurface attachments and four parameters of the angle of deviation in the desired horizon plane, the
amount of depth on the desired surface, the speed and direction of the water flow as input to the simulator.
By programming the Python language, the parameters are taken as input and the PID control method is
implemented, and the output is the graphs related to the movements of six subsurface degrees of freedom,
the rotation rate of the stern plane and the rudder, and the thrust characteristics, which are investigated.

Keywords— motion control, Control simulation, Depth-Heading-Autopilot.
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1 Attitude control

2 adaptive control

3 robust control

4 model predictive control
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