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SYNOPSIS

Android based ship tracking system helps to track the ship using Android
software. Android is a Linux-based operating system. It is based on direct manipulation.
As android comes with a vast library of useful functions, including functions for user
interfaces, image/bitmap manipulations it proves to be an efficient platform for image
processing. Android based image processing paves way for various applications. Image
processing is a form of signal processing for which the input can be an image, such as a
photograph or video frame; the output may be either an image or a set of characteristics
or parameters related to the image. Inorder to perform image processing in android
platform, a special tool named matclipse is used. Object tracking is the problem of
estimating the positions and other relevant information of moving objects in image
sequences. Object tracking includes many obvious applications like perception and
control for autonomous surveillance systems, identifying and neutralizing threats in
missile defense, optimizing traffic control systems, and improving human-computer

interaction.

This project focuses on using Android platform to track a ship in a SAR video
using a tool named matclipse. The tracking is performed using a filter named Kalman
filter. It has its own characteristics to track the ship. The main purpose of using Android
platform is to apply it on real time basis i.e; it can do real-time tracing the location of
target objects. In order to track the ship, the video is first preprocessed using contrast
enhancement and noise removal techniques and then segmented using background
subtraction model. Kalman filters can be applied to many different types of systems and
can refer to any measurable quantity, such as an object’s location, velocity, temperature,

voltage, or a combination of these.



1. INTRODUCTION

1.1 ABOUT THE SYSTEM

This section is used to describe the problem definition, overview of the

project and the purpose for which the project is developed and used.

The main goal of Android based ship tracking system is to track a ship
based on certain geometric features such as centre and area of the ship using
matclipse tool in android software, so that it can be used for real time purpose.The
tracking of ship is performed using Kalman filter, one of the most popular filter

used for tracking objects.

Tracking of ship in SAR image is performed using Image processing
techniques with Matclipse as software tool.Matclipse is an open source project

which is an interface between the Java integrated development environment (IDE)

Eclipse and Matlab.

The aim is to develop a system for tracking ship from SAR image. It is
performed by using some of the image processing techniques such as

preprocessing, segmentation and tracking.

MAIN OBJECTIVES

The objectives of ship tracking is,

» To develop a ship tracking system in android platform.

» To develop an Image processing based applications in android
platform.

» To track a ship based on certain features such as centre and area of

the ship using Kalman filter.



1.2 OVERVIEW OF THE PROJECT

Tracking of ship in android platform is processed using some of
the image processing techniques in matclipse software.In order to track a
ship the following steps are carried out

» Preprocessing
»  Segmentation

» Tracking

Preprocessing is one of the major step to be performed on the
video before the object to be tracked is segmented.In this project, filtering
(Contrast Enhancement) and noise removal are the two major preprocessing
techniques performed.Presence of noise in video degrades its quality .In order to
recover from this problem the preprocessing techniques are performed.

The main goal is to track a particular object in the video.Thus the initial
step is to segment the desired object using certain segmentation techniques.In this
project the object is segmented based on background subtraction process.

Finally the segmented object is to be tracked.Kalman filter based tracking
is performed in this project.This is one of the efficient filter used to track a
particular object.



2. SYSTEM CONFIGURATION

This section describes the hardware and software specification needed for
both development and implementation phases of this project.

2.1 HARDWARE SPECIFICATION
Processor . Intel® Core(TM)i3-2310M CPU @

2.10GHz 2.10 GHz

RAM : 4.00GB
System type : 32 —bit Operating System
Keyboard . Standard PS/2 key board

2.2 SOFTWARE SPECIFICATION

Software : Android SDK, Java JDK,
Eclipse IDE,Matclipse

Operating System : Microsoft Windows 7



2.3 ABOUT THE SOFTWARE

Android SDK

The Android SDK provides you the API libraries and developer tools necessary to
build, test, and debug apps for Android. In order to develop an Android application
for the first time it is recommended to download the ADT Bundle .It includes the
essential Android SDK components and a version of the Eclipse IDE with built-in
ADT (Android Developer Tools)

The ADT Bundle includes
e Eclipse + ADT plugin
e Android SDK Tools
e Android Platform-tools
e The latest Android platform
e The latest Android system image for the emulator
Java JDK

The Java SE Development Kit (JDK) is another essential tool.It provides all the
tools needed to develop and run Java programs. The executable (.exe file) is used for

installation.
Eclipse IDE

Android offers a custom plugin for the Eclipse IDE, called Android Development
Tools (ADT). This plugin provides a powerful, integrated environment in which to
develop Android apps.This makes the platform for building the Android projects

easily.



Matclipse

Matclipse is an interface between the Java integrated development
environment (IDE) Eclipse and Matlab. The aim of the project is to facilitate the
usage of Matlab directly from Eclipse under various operating systems (Linux,
Windows, OS X). At the moment, it consists of a workbench, an Matlab editor, a
Matlab console including a command window and a viewer for results, a Matlab

command history and a Matlab workspace viewer.

Matlab Workbench

The Matlab workbench uses a tree structure for workspace. One can create
Matlab projects there and, of course, all basic features from Eclipse are supported there.
Projects can have a Matlab nature and files can be executed directly from the workbench

without opening them in the editor.

Communication with Matlab

The communication between Java and Matlab is based on the usage of pipes under
Linux and OS X and on the usage of DCOM under Windows. In both cases it is
necessary to have a local installation of Matlab.

Matlab Editor

The Matlab editor is based on a regular expression parser which provides syntax

highlighting and checking.
The current features are:

e Smart indentation and parenthesis matching.

« Detection of variables, operators, strings, commands and key words.

o Integration of the Matlab program mlint to mark errors and warnings directly in
the editor.

Possible improvements for the future could be:



e Syntax highlighting with detection of all Matlab commands also from available
toolboxes. The list of these commands has to be extracted from the Matlab help
directory for a given version of Matlab. Commands from Matlab directly and
from toolboxes can be shown in different colors.

o Direct link to Matlab help pages locally or situated at MathWorks.

« Evaluation of the whole file or of a selection of lines directly in Matlab.

o Export of a documented file in XML, Latex, PDF or HTML format. With syntax
highlighting, indentation and links to Matlab help.

o Usage of a simple wiki-like markup language to display mathematical formulas,

lists

Matlab Console

In contrast to Matlab where input to and output from Matlab is displayed in the same
window, matclipse uses a concept with a separate command line for input to Matlab and a
results viewer for displaying the output from Matlab nicely separated by the input

commands.

The current features of the command line are the following:

o Syntax highlighting is provided by the editor.

e Up- and down-scrolling in the command history.

e The Matlab command pause without an additional time specified had to be
overwritten. It is terminated now automatically after 2 seconds because there was
no way to terminate the pause from the command line. In future one would have
to think of an icon (or a shortcut) which would terminate the pause in similar way
as CTRL-C is handled to stop execution of a command.

e Anicon was provided in the console to stop execution of Matlab.

e Icons are provided to start and stop Matlab.

o Additional icons are available to bring figures in the foreground or to delete
figures.

e There is a possibility to change the Matlab directory without a Matlab command.



e One can start the Matlab help browser from an icon.
e One can clear the results view from an icon (clc does not work).

e One can toggle Matlab console debug from an icon, to debug the XML communication

between matclipse and Matlab. Matlab Command History.

The Matlab history records commands which are executed for further usage. The data are
stored in sections with different starting times of a working session. In contrast to Matlab,
lines which are used again without any change are not duplicated but moved to the
current location. This keeps the list shorter.

In case a couple of lines are executed from the editor with execute selection, those

lines are stored in one entry in the command history and can be recalled at once.
Matlab Workspace Viewer

The Matlab workspace viewer enables the user to explore the Matlab variables. In
contrast to Matlab, a tree is used for this view where all data types can be displayed. So
called container data types like cells and structures are displayed with their size and then
a sub-tree is opened which shows the contents in the container. This is possible for the
whole depths of those data types. To save time especially when working with pipes, first
only the structure of the workspace is shown in the tree together with size information.
The detailed information about the content of an array is only transferred from Matlab to

Eclipse when this entry is chosen with the mouse or the keyboard.

The exchange of information between Matlab and Eclipse is based on a XML description

of the workspace generated within Matlab.



3. SYSTEM STUDY AND ANALYSIS

System development can generally be thought of having two major
components: system analysis and systems design. In system Analysis more
emphasis is given to understanding the details of an existing system or a proposed
one and then deciding whether the proposed system is desired or not and whether
the existing system needs improvements. Thus, system analysis is the process of
investigating a system, identifying problems, and using the information to

recommend improvements to the system.

3.1 Existing System

The existing system for tracking process is performed in
MATLAB. In this project it is performed using Eclipse environment with the help
of matclipse tool so that it can be used for real time processing.

3.2 Proposed System

In the proposed system, an object in a video is tracked on real time
basis i.e., a particular video is loaded in the emulator and preprocessed to enhance
the quality of the video and then the object to be tracked is segmented and finally

tracked using kalman filter.
Merits of proposed system
e Android platform enables to use the project for real time purpose.
¢ Implementation of Image Processing using Android platform.

e Used for video surveillance.



4. SYSTEM DESIGN

Design is the first process in the development phase of any engineered system.
The inputs to the design are the software requirements and the output will be the

design specification applicable to all software.

4.1 DATASET USED

In this project, simulated SAR ship images are converted into video This video
along with the extracted features of the object in the video which is to be tracked
are considered as the dataset since the project deals with tracking. Android based
ship tracking system is capable of tracking the SAR ship target according to the
extracted features on real time basis. In this system the video is taken as input and
each of the video frames are considered for preprocessing which is shown in
APPENDIX [9.2.1] and [9.2.2]. Then the preprocessed video frames are taken for
segmentation of the object to be tracked which is shown in APPENDIX [9.2.3].
Finally the frames with segmented object is taken for tracking which is shown in
APPENDIX [9.2.4].

4.2 INPUT DESIGN

The main objective of the input design is to provide user friendly interaction. As
the main goal is to track an object present in a video on real time basis, the dataset
considered is the video, where the video frames are taken as input along with the
extracted features. Input form is designed by using Eclipse IDE GUI and is shown
in APPENDIX [9.3]. These video frames are considered as input for
preprocessing steps. For the first step, to enhance the contrast for each video
frames individually each frames are taken which is shown in APPENDIX [9.2.1].
In order to denoise, the contrast enhanced frames are taken which is shown in
APPENDIX [9.2.2]. In order to segment the moving object, the preprocessd
frames are taken which is shown in APPENDIX [9.2.3].Finally to track, the
frames with segmented object is taken and is shown in APPENDIX [9.2.4].All

these dataset are fed into the system using matclipse.



4.3 OUTPUT DESIGN

Output design generally refers to the results and information that are generated by

the system.

The video is loaded and the video frames are considered as input for further
processing. Various techniques of image processing are applied to generate
variety of output. In this project, the final output is the video in which the object is
been tracked using kalman filter which is shown in APPENDIX [9.5.4].

The video frames are fed into the preprocessing stage in which the contrast is
enhanced and the noise is filtered using specific methods. The output of the
preprocessing step is shown in APPENDIX [9.5.1 and 9.5.2].

The object in the video is segmented using the background subtraction model and
the geometric features of the object is used to track the object frame by frame.
The output of the segmentation process is shown in APPENDIX [9.5.3].

Finally the tracking of the object is performed and the output is shown in
APPENDIX [9.5.4].



5. SYSTEM DEVELOPMENT

System development is a series of operations performed to manipulate
data to produce output from a computer system. The principle activities
performed during the development phase can be divided into a major related

sequence. They are
> Internal

> External

The major system development activities done for the system is computer

program development and performance testing.

The major external system development activities done are planning and

implementation.
Module Description
The project consist of five main modules namely

1. Loading the video

2. Preprocessing

3. Segmentation

4. Kalman filter based tracking
Object tracking is a process of locating the object to associate the target in successive
video frame over time and it finds wide scale applications in the field of security and
surveillance, video communication, augmented reality, traffic control, medical imaging

etc. The aim of motion tracking is to detect and track moving objects through a sequence of
images.



5.1 LOADING THE VIDEO

The most important part of the project is played by the video which has
the object to be tracked.The first module is to load the video for further processing.In
order to perform this process the required video has to be loaded and its frames are
considered individually for each process so that during execution the video can be
displayed in the screen.The video loaded is shown in APPENDIX [9.4.1].

5.2 PREPROCESSING

Videos may suffer from the following degradations:
e Poor contrast due to poor illumination or finite sensitivity of the device

e Electronic sensor noise or atmospheric disturbances leading to broad band

noise
e Aliasing effects due to inadequate sampling
® Finite aperture effects or motion leading to spatial

Preprocessing videos commonly involves removing low-frequency background noise,
normalizing the intensity of the individual particles of videos, removing reflections, and masking
portions of videos. Video preprocessing is the technique of enhancing data videos prior to
computational processing.It is a method to enhance some of the features of the videos for further
processing. It does not increase the information content but increases the quality of the video. A
number of preprocessing techniques are available. Preprocessing is performed on each of the

frames of the loaded video.
The preprocessing techniques used in this project are
= Filtering (Contrast Enhancement)

= Noise removal



5.2.1 FILTERING (CONTRAST ENHANCEMENT)

Video enhancement is one of the most important and difficult components in video
research. The aim of video enhancement is to improve the visual appearance of the video,
or to provide a “better” transform representation for future automated video processing,
such as analysis, detection, segmentation, recognition, surveillance, traffic. When a
camera is used to capture a video, the resultant output is a blurred one. Carrying out video

enhancement understanding under low quality video is a challenging problem.

Video enhancement techniques involve processing an image/frame to make it look better
to human viewers. It is usually used for post processing by modifying contrast or
dynamic range or both in an image. The aim of contrast enhancement process is to adjust
the local contrast in different regions of the image so that the details in dark or bright
regions are brought out and revealed to the human viewers.Contrast enhancement is
usually applied to input images to obtain a superior visual representation of the image by

transforming original pixel values.

Filtering is a technique for modifying or enhancing.When a contrast enhancement
technique is applied to a video it improves the perceptibility of objects in the scene by
enhancing the brightness difference between objects and their backgrounds.Enhancement

technique can be divided into two categories namely,
o Spatial domain
o Frequency domain

In this project spatial domain technique is applied to enhance the intensity values in a
particular video. It increases the contrast of the image by mapping the values of the input
intensity image to new values such that, by default, 1% of the data is saturated at low and
high intensities of the input data.The loaded video is taken as input for contrast
enhancement based on spatial domain.Each of the frames is enhanced individually so that
the intensity values is enhanced and thus the video is completely enhanced.The output of
the contrast enhanced video is shown in APPENDIX [9.4.2].



5.2.2 NOISE REMOVAL

Reducing noise from the satellite image is a challenge for the researchers in digital image
processing. Several approaches are there for noise reduction. Noise reduction is the process
of removing noise from a signal.All recording devices, both analogue or digital, have
traits which make them susceptible to noise.The presence of noise in videos degrades its
quality and makes it complicated for further processing. Video denoising is the process of
removing noise from a video signal.This is performed by applying reduction methods

frame by frame individually.

While a video is captured, it is very much exposed to noise and is easily disturbed with
noise signals.Different types of noise are present.In this project, speckle noise is handled,
that is present in the video. Speckle noise is a granular noise that inherently exists in and
degrades the quality of the video.It results from random fluctuations in the return signal
from an object that is no bigger than a single image-processing element. It increases the
mean grey level of a local area. Speckle noise in SAR is generally more serious, causing
difficulties for interpretation. It is caused by coherent processing of backscattered signals
from multiple distributed targets.Speckle noise is commonly found in synthetic aperture

radar images, satellite images etc,.

Different types of filtering approaches are present in order to remove noise.In this
project, median filter is used to remove the speckle noise present in the video. The
median filter is a nonlinear digital filtering technique, often used to remove noise. Such
noise reduction is a typical pre-processing step to improve the results of later processing
Median filtering is very widely used in digital image processing because, under certain
conditions, it preserves edges while removing noise.The main idea of the median filter is
to run through the signal entry by entry, replacing each entry with the median of
neighboring entries. The pattern of neighbors is called the "window", which slides, entry
by entry, over the entire signal. Median filtering is one kind of smoothing technique.Each
of the individual frames which has been undertaken the contrast enhancement technique
is taken as input,to these frames median filter is used.Each of the frames present in the
video is filtered(smoothed) using median filter and the noise is removed.The filter is



applied to each of the frames individually. The output screen of the noise removed video
are shown in APPENDIX [9.4.3] and the results are shown in APPENDIX [9.5.2].

5.3 SEGMENTATION

Key purpose of video segmentation is to enable content-based representation
by extracting objects of interest from a series of consecutive video frames. Mainly, it is
required for high-level image understanding and scene explanation such as spotting and
tracking of special events in surveillance video. Tracking the object in a video can be
done easily with the help of the segmentation methods.Some of the methods available for
object segmentation are background subtraction, temporal segmentation, edge detection,
spatial segmentation and optical flow.

Background subtraction is a commonly used method for segmenting out
objects of interest in a scene. The name “background subtraction” comes from the simple
technique of subtracting the observed image from the estimated image and threshold the
result to generate the objects of interest.

The approach is to perform background subtraction, which identifies moving
objects from the difference between the current frame and a reference frame.

5.3.1 BACKGROUND SUBTRACTION MODEL

Background subtraction is a commonly used class of techniques for segmenting out
foreground objects from the background in a sequence of video frames. It segments out
objects of interest in a scene for applications such as surveillance. This method is useful
for detecting the moving objects in a surveillance camera. By using this method the
object can be tracked perfectly. The core of each motion detection system is the part of
background subtraction that effectively extracts the correct shape of moving objects. It
involves comparing an observed image with an estimate of the image if it contained no
objects of interest. The areas of the image plane where there is a significant difference
between the observed and estimated images indicate the location of the objects of
interest.

The name “background subtraction™ comes from the simple technique of subtracting the

observed image from the estimated image and thresholding the result to generate the



objects of interest. Background subtraction is a widely used approach for detecting
moving objects in videos. Background subtraction is mostly done if the image is a part of
a video stream.Different types of approaches are present for background subtraction
based segmentation.In this project, frame differencing method is used which mainly
depends upon the time intervals. The background is assumed to be the frame at time t and
the frame difference at time t + 1 is calculated using the function. This difference image
would only show some intensity for the pixel locations which have changed in the two
frames. A threshold "Th" is put on this difference image to improve the subtraction. The
accuracy of this approach is dependent on speed of movement in the scene. Faster
movements may require higher thresholds.The output screen of the segmented object is
shown in APPENDIX [9.4.4]. The use of background subtraction method is to extract the

foreground target as the initialization of the tracking algorithm.

5.4 KALMAN FILTER BASED TRACKING

Tracking is the problem of generating an inference about the motion of an object given a
sequence of images. The two steps in video analysis are

1. Detection of interesting moving objects through segmentation.
2. Tracking of such objects from frame to frame

There is a strong relationship between the object representations and the tracking
algorithms. Object representations are usually chosen according to the application

domain.

Obijects can be represented by their
e Shapes and appearances
e Geometric measures

In a long image sequence, if the dynamics of the moving object is known, prediction can
be made about the positions of the objects in the current image. This information can be

combined with the actual image observation to achieve more robust results.



In order to perform the tracking process certain features has to be extracted.In this project

the objects’ ( to be tracked) centre and area are found out.
CENTRE

The centre of an object is a point in the middle of the object. It is a fixed point of

the isometrics.
AREA

Area is amount of surface the 2D shapes cover. It is measured in square unit. A
mathematically acceptable definition of area is complex. Area is usually measured or
defined on a flat surface, also called a Euclidean plane, or on a spherical surface. The
surface area is occasionally determined for irregular objects. In the case of extremely

complex or esoteric surfaces, the area might be impossible to define or measure.

The Kalman filter is a framework for predicting a process’s state, and using
measurements to correct or ‘update’ these predictions.It is an optimal estimator - ie infers
parameters of interest from indirect, inaccurate and uncertain observations. It is recursive
so that new measurements can be processed as they arrive. The solution is recursive in
that each updated estimate of the state is computed from the previous estimate and the
new input data, so only the previous estimate requires storage.

WHY IS KALMAN FILTERING SO POPULAR?
v Good results in practice due to optimality and structure.
v Convenient form for online real time processing.
v Easy to formulate and implement given a basic understanding.
v

Measurement equations need not be inverted.

5.4.1 OBJECT TRACKING SYSTEM
The goal of an object tracking is to generate the trajectory of an object over time
by discovering its exact position in every frame of the video sequence. The algorithm for

object tracking is composed of two steps: selection object module in the first frame of



the sequence and then applying kalman filter. The selection module selects the position of
the object in the first frame. It consists of extracting the module initialization parameters
that are moving through the position, size, width, length of the search window

of the object in the first frame of the sequence.

5.4.2 KALMAN FILTER IMPLEMENTATION

The Kalman filter estimates the position of the object in each frame of the sequence.
The input parameters of the Kalman filter, respectively, the position of the object in the
image at time k, the size of the object and the width and length of the search window of
the object which vary due to the mobility of the object during the sequence. These
parameters represent the state vector and measurement vector of the Kalman filter. In
general, the estimation of parameters followed with a Kalman filter is a process that
requires the following steps:

e The measure is to take the tracking parameters.

e The estimate, which updates the position of the object.

e The prediction, which calculates the position of the object in the next frame.

In target tracking applications, the most popular methods for estimating target positions is
the Kalman filter. The Kalman filter assumes that the dynamics of the target can be
modeled and that the noise affecting the target dynamics and the sensor data is stationary
with zero mean. The Kalman filter is a recursive estimator. This means that only the
estimated states from the previous time step and the current measurements are needed to
estimate the current states.
The major steps performed are,

e Initialization for Kalman Filtering.

e Initialization of the Kalman filter parameters.

e Looping over all image frames in the video.
To use Kalman filter for object tracking we assume that the motion of the object is almost
constant over frames. The Kalman filter is a recursive predictive filter that is based on the
use of state space techniques and recursive algorithms. It estimates the state of a dynamic

system. This dynamic system can be disturbed by some noise, mostly assumed as white



noise. To improve the estimated state the Kalman filter uses measurements that are

related to the state but disturbed as well. Thus the Kalman filter consists of two steps:

1. The prediction

2. The correction
In the first step the state is predicted with the dynamic model. In the second step it is
corrected with the observation model, so that the error covariance of the estimator is
minimized. In this sense it is an optimal estimator.
This procedure is repeated for each time step with the state of the previous time step as
initial value. Therefore the Kalman filter is called a recursive filter.
Using these models the vectors are initialized for Kalman filter and then the centre and
area is calculated for each frames. Using these measures the object is tracked along with
the window size. The output screen and result for tracking is shown in APPENDIX
[9.4.5] and [9.5.5].



6. RESULTS AND DISCUSSION

In this project the ship target is tracked on real time basis i.e,. using
Android eclipse and matclipse platform.The tracking of ship is performed using
Kalman filter which is one of the efficient tracking filter.The result of tracking is
shown in APPENDIX [9.5.5].In order to track a particular object it has to undergo
two important steps, Preprocessing and Segmentation.Preprocessing involves
contrast enhancement and noise removal.The noise is reduced from the video
using median filter.The results of preprocessing are shown in APPENDIX [9.5.1
and 9.5.2].

Segmentation is another important step which extracts the object of
interest.In this project background subtraction model based segmentation is
performed and the output is shown in APPENDIX [9.5.3]. All these steps are
performed frame by frame continuously. The tracked object using Kalman filter is
shown in APPENDIX [9.5.4]. The output screens for preprocessing,segmentation
and tracking are shown in APPENDIX [9.4] individually.



7. CONCLUSION

The project “Android based ship tracking system® is implemented
successfully and it is more useful for video surveillance. The objective of this
project is to track the ship target from a video using android eclipse platform
and matclipse tool.It is more useful for marine traffic system and military
surveillance for detecting and tracking the ship. The major advantage of this
system is that it can be used for real time purpose. Also the preprocessing and

segmentation techniques performed enhances the tracking procedure.



8. SCOPE FOR FUTURE ENHANCEMENT

Scope is a measure of considering a necessary part of a project. Scope is
very important on large projects. But the real problem was often that too much
effort was spent on unnecessary things. People especially volunteer coders and

builders have a limited amount of free time and energy to work on projects.

Every application has its own merits and demerits. The project has
covered almost all the requirements. Further requirements and improvements can
easily be done since the coding is mainly structured or modular in nature.
Changing the existing modules or adding new modules can append
improvements. Further enhancement can be done to the applications so that the

model functions very attractive and useful manner than the present one.
e The object can be tracked from a real time captured video.
e Other tracking filters can be implemented.

e Outputs can be displayed on the emulator.
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APPENDIX

9.1 SYSTEM FLOW DIAGRAM
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9.2 DATASET USED
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9.3 INPUT SCREENS
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9.4 OUTPUT SCREENS
9.4.1 OUTPUT SCREEN FOR VIDEO LOADING AT DIFFERENT FRAMES
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9.4.2 OUTPUT SCREEN FOR PREPROCESSING (CONTRAST
ENHANCEMENT) AT DIFFERENT FRAMES
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9.4.3 OUTPUT SCREEN FOR PREPROCESSING (NOISE REMOVAL) AT
DIFFERENT FRAMES
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& Android based ship tracking system <|[ 7T T = inread(‘frame-35.tif"); = ||Android BBl & -3~
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& Trackingl -

=g
foiximo~

{5 Command History £2
9%--04-23-2013 08:18:28--%

cd Fi\Project Android\Trackingl
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cd Fi\Project Android\Android based ship tracking system
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Command Line: « m 2
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Noise removal.m

run.m
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tracking.m 5 g~
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Noise removal
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& Android based ship tracking system <||" 1 1 - imread( frame-35.tif'); = ||Android BB B3
< Contrastl.m [ 2 (cockeround. = dmoper(zostreltcdisk i 45)) [2013-04-23 08:18:48 - OpenCV Library - 2.4. «
- 3 Ip=i 1,background); 2 e M e
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<+ Noise removal.m L3
< runm
< Segmentm

% tracking.m I Figure 2 (=G

< VideoDisplay.m
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& newm T
& NewTrack

&S OpenCV

& OpenCV Library - 24.2
2 Sample

&2 Samplel

& Tracking
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cd Fi\Project Android\Trackingl

Noise removal

cd Fi\Project Android\Android based ship tracking system
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Command Line:
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9.4.4 OUTPUT SCREEN FOR SEGMENTATION AT DIFFERENT FRAMES

= Matlab Workbench - And ba' tracking -Emund(:umra .m - Eclipse

File Edit Navigate Search Project Run Matlab Window
h - |& Q- e - -
< Matlab Workspace Navigator 52 K =08

& Android based ship tracking system
+ BackgroundContrast.m
< Contrastl.m

Frames.m

Kalman.m

B newvedio.avi

Noise removal.m

runm
Segment.m
tracking.m

- VideoDisplay.m
2 java
2 MyFirstapp
& newm
= NewTrack
=5 OpenCV
12 OpenCV Library - 242
2 Sample
& Samplel

& Command History 52
%--04-23-201310

Noise remaoval

BackgroundContrast

= Matlab Workbench - And ba’ tracking .Emund(:umras(m Eclipse

T - |

N~ =0

-
Help
- HD (v - [ |+ Matlab Work... | [ ™
< Noise re] 14 Figure 2 [E=E =) = 0[E Console 52 ) Welcome. =08
1 objl| File Edit View Inset Tools Desktop Window Help ~ ~ | Android % B | Ll
2 vide - —=
kel B S| R RRATDEL- Q0D v O [2013-64-23 6 - OpenCV Library - 2.4.2
2 thrd = [2013-64-23 8 - OpenCV Library - 2.4.2
5 for
7 v
B Matlab =0
— — = LT
»> script Noise removal in F:/Project Android/Android based ship tracking system 7
227 Undefined function or method 'Noise' for input arguments of type 'char'.
»> script BackgroundContrast in F:/Project Android/Android based ship tracking system
5> script BackgroundContrast in F:/Project Android/Android based ship tracking system
»> script BackgroundContrast in F:/Project Android/Android based ship tracking system
4 v
Command Line: B -
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S 6 & A 8, & o B! = [2013-84-23 10:28:36 - OpenCV Library - 2
< Contrastl.m . t;i: DEds |k 809 eA- 8 0E = [2813-84-23 1@:28:38 - OpencV Library - 2
Frames.m s for
Kalman.m 6 I-rd
[ newvedio.avi 7 J
Noise removal.m 8 if f]
9 Bacl
run.m
16 Fg=3
Segment.m =
tracking.m
- VideoDisplay.m
& java
&= MyFirstapp
2 newm
12 NewTrack
& Opencyv
£ OpenCV Library - 24.2
2 Sample -
2 Samplel E . »
& Command History 52 % © = O||BE Matlab =8
%e-00-23-2013 w e canen=nns 2 A BRI
N I
ol rEmeva >> script Noise removal in Fi/Project Android/Android based ship tracking system -
BackgroundContrast 227 Undefined function or method 'Neise' for input arguments of type 'char’.
>> script BackgroundContrast in F:/Project Android/Android based ship tracking system
»> script BackgroundContrast in F:/Project Android/Android based ship tracking system
Command Line: T - »




= Matlab Workbench - Android basedlSRIp racking SYSlem/BackgroundCantrastm - Eclipse

Matlab
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< BackgroundContrast.m
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Ei-3

Contrastl.m
Frames.m

Kalman.m
B newvedio.avi
Noise removal.m
run.m

Segment.m
tracking.m
VideoDisplay.m
2 java

2 MyFirstapp

& newm

= NewTrack

22 OpenCV

12 OpenCV Library - 242
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=
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Command Line:
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Frames.m s for
Kalman.m 6 I-rd
B newvedio.avi 7 8
Noise removal.m
runm
Segment.m =
tracking.m
< VideoDisplay.m
© java
&= MyFirstapp
& newm
12 NewTrack
2 OpenCV
£ OpenCV Library - 24.2
2 Sample
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& Command History 52 % © = O||BE Matlab
Fern0d-23-2013 T T Tr—————r |
Noise removal
BackgroundContrast >> script BackgroundContrast in F:/Project Android/Android based ship tracking system
>> script BackgroundContrast in F:/Project Android/Android based ship tracking system
»> script BackgroundContrast in Fi/Project Android/Android based ship tracking system
>> script BackgroundContrast in F:/Project Android/Android based ship tracking system

Command Line:
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(98 Welcome
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2813-84-23 10:28:36 - OpenCV Library -
P Y
2013-84-23 10:28:38 - OpenCV Library -
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2 Android based ship tracking system E 1 objl| File Edit View Inset Tools Desktop Window Help

< BackgroundContrast.m
Contrastl.m

& Frames.m
% Kalman.m

B newvedio.avi
Noise removal.m

run.m
< Segment.m
% tracking.m
% VideoDisplay.m
2 java
2 MyFirstapp
& newm
= NewTrack
22 OpenCV
12 OpenCV Library - 242
2 Sample
2 Samplel

&) Command History 52
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Noise remaoval
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& de
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>> script BackgroundContrast
»>> script BackgroundContrast
»> script BackgroundContrast

>> script BackgroundContrast

Command Line:

2 Matlab Workbench - Trackingnew/tracking.m - Eclipse

in
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F:/Project Android/Android based ship tracking system
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£:/Project Android/Android based ship tracking system
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frame-45.tif

frame-5.tif
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frame-7.tif

frame-8.tif

frame-9.tif
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Frames.m

<« kalman.m
<% main.m

« mainl.m
newvedio.avi
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run.m
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tracking.m
1 tracknewseg
2 video
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& Command History 52
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featurel
Run_Demo
stats =
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kalman
Noiseaddframe

clc

Run

Area: 70 Centroid: [95.3571 211.41. E
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B IEHE G
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< trackingm E
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. function d = tracking(vides)

File
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Command Line:

WIS Script mediann In C:/Users/Admin/workspace/Android based ship recognition system
null>> script kalman in C:/Users/Admin/workspace/Android based ship tracking system
null>> script Noiseaddframe in C:/Users/Admin/workspace/Android based ship tracking system
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9.4.5 OUTPUT SCREEN FOR KALMAN FILTER BASED TRACKING

8 v -_— T
File Edit Navigate Search Project Run Matlab Window Help

NrHRBE| B @ 550 o = [ Matlab Work... | [
<+ Matlab Workspace Navigator £3 B % ¥ = O« Contrast] Bl Figure 1 (= [E | = (B Console £ . @ Welcome| =g

2 Android based ship tracking system » 1
% ContrastL.m

File Edit View Insert Tools Desktop Window Help E #  ||Android Exbll et B ~-ri~

E ﬁ H Ql % ‘ ’+‘\ L‘\ Q’T:; @ @ K ,l @‘ D El D [2913-94-23 @3:18:48 - OpenCV Library - 2.4.32 »

[2813-84-23 @8:18:51 - OpenCV Library - 2.4.3

< Frames.m

< Kalman.m
B newvedio.avi
% Noise removal.m

m
Wb

% run.m
< Segment.m
< tracking.m
< VideoDisplay.m
& java
2 MyFirstapp
& newm
=2 NewTrack
£S5 OpencV
=2 OpenCV Library - 242
= Sample
5 Samplel
&4 Tracking - ] +

) Command History 52 = O E matiab )l

cd FA\Project Androich Trackingl -
Hoise removal
cd F\Project Android\Android based ship tracking system

VideoDisplay d( " frame-35.tif");

Contrastl mopen(I,strel( disk’,15));

Frames £ 5ct(I, background) ;

un figure, imshow(I);

de imshow(Ip, [1)

1= imread(‘frame-35.tif):background = imopen(Lstrel('disk’,1

Kalman LAl |« v

. - .| Command Line: . - -
e
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File Edit Navigate Search Project Run Matlab Window Help

- HREID R 0F T ()~
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& Android based ship tracking system - 1 ; 3 File Edit View Inset Tools Desktop Window Help N R Bz BepBlet B -9~
< Contrastl.m " ® & | 2613-84-23 05:18:48 - OpenCV Library - 2.4.2 =
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< Kalman.m 5 imo
B newvedio.avi i |
%+ Noise removal.m
& runm
<« Segment.m
<+ tracking.m
< VideoDisplay.m
& java
& MyFirstapp.
2 newm
12 NewTrack
&£ OpenCV
£ OpenCV Library - 24.2
2 Sample
2 Samplel -
2 Tracking - ] b
£/ Command History &3 % ¥ = OB Matlab d)|
cd F:\Project Android\Trackingl - T TR P - ) |
Noise removal - T e G
cd F:\Project Andreid\Android based ship tracking system >» script Kalman in F:/Project Android/Android based ship tracking system i
Warning: AVIREAD will be removed in a future release. Use MMREADER instead.
VideoDisplay > In aviread at 29
Centrastl In Kalman at 5
Frames _ || |>> script Kalman in F:/Project Android/Android based ship tracking system
un Warning: AVIREAD will be removed in a future release. Use MMREADER instead.
> In aviread at 29 -
de In Kalman at 5 3
1= imread('frame-35.1if );background = imopen(lstrel('disk. 1 -
Kalman L |« ’
. - .|| commandLine: . - -
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+ Contrestl.m bacy 3 2013-04-23 68
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8 - OpenCV Library - 2.4.2+
1 - OpenCV Library - 2.4.2

« Frames.m

i

2
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2
% Kalman.m -
B newvedio.avi

< Noise removal.m

- runm
<« Segment.m
<+ tracking.m
% VideoDisplay.m

& java
2 MyFirstipp.
& newm
12 NewTrack
=5 OpenCV
== OpenCV Library - 24.2
2 Sample
2 Samplel -
2 Tracking - ] b
& Command History 52 = O||E Matlab d| =8
cd F:\Project Android\Trackingl - T RS TrTETT TR | [ I
Noise removal [~
cd F\Project AndroidyAndroid based ship tracking system >» script Kalman in F:/Project Android/Android based ship tracking system i
Warning: AVIREAD will be removed in a future release. Use MMREADER instead.
VideoDisplay :
» In aviread at 29
Contrastl In Kalman at 5
Frames = || [>> script Kalman in F:/Project Android/Android based ship tracking system
un Warning: AVIREAD will be removed in a future release. Use MMREADER instead.
e > In aviread at 29

In Kalman at 5

™|

1= imread(‘frame-35.1if ):background = imopen strel('disk. 1
Kalman “ ’

- = D Command Line: « . »
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& Android based ship tracking system = ; i:k File Edit View Insert Tools Deskiop Window Help ~ # ||Andreid Ee BBl et B ~-ri~
< Contrastl.m - ) . 2013-04-23 08:18:48 - OpenCV Library - 2.4.7 ~
% Frames.m P i pdddsS | K | VRO A ‘ E‘ o0& ‘ %2@13724'23 08:18:51 - OEar\(V Lihrar; - 2.4.1
< Kalman.m 5
B newvedio.avi
- Noise removal.m
- runm
% Segmentm
< tracking.m
<+ VideoDisplay.m
& java
& MyFirsthpp
& newm
1= NewTrack
S OpenCV
2 OpenCV Library -24.2
= Sample
= Samplel ~
1 Tracking - « »
() Command History &3 = O|(B Matlab d|
cd F\Project Android\Trackingl - L TP TR |
Noise removal [
cd FAProject Android\Android based ship tracking system >> script Kalman in F:/Project Android/Android based ship tracking system 0
VideoDisplay Narningi AVIREAD will be removed in a future release. Use MMREADER instead.
> In aviread at 29
Contrastl In Kalman at 5
Frames || »> script Kalman in F:/Project Android/Android based ship tracking system
run Warning: AVIREAD will be removed in a future release. Use MMREADER instead.
> In aviread at 29 -
de In Kalman at 5 3
1= imread(‘frame-35.tif'}:background = imopen(l strelC'disk 1 -
Kalman “ ’

5 - T Command Line: « L, G
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< Matlab Workspace Navigator 53 = % ¥ = 0|+ Contrast B Figure 1 (= [ ] = O & Console 2 wElcomQ =8
2! Android based ship tracking system = ; ; 3 File Edit View Inset Tools Desktop Window Help a = ||Android EupE et B9~
< Contrastl.m =9 F ) 4 . 2613-84-23 03 5 - OpenCV Library - 2.4.7 ~
< Frames.m - i Ir 4 aﬁgel l%l VR DBE A @‘ DE‘ el %2@13794723 83 1 VOEEn(V Lihrari - 2.4.2
< Kalman.m N
newvedio.avi
% Noise removal.m
- runm
<« Segment.m
<+ tracking.m
% VideoDisplay.m
& java
2 MyFirstipp.
& newm
12 NewTrack
=5 OpenCV
== OpenCV Library - 24.2
2 Sample
2 Samplel -
2 Tracking - ] b
£/ Command History &3 ~ OB Matiab )| =g
cd FAProject Android\Trackingl - TR TATRTR AT TR &
Noise removal _ [
cd F\Project AndroidyAndroid based ship tracking system >> script Kalman in F:/Project Android/Android based ship tracking system g
Warning: AVIREAD will be removed in a future release. Use MMREADER instead.
VideoDisplay > In aviread at 29
Contrastl In Kalman at 5
Frames _ || |>> script Kalman in F:/Project Android/Android based ship tracking system
un Warning: AVIREAD will be removed in a future release. Use MMREADER instead.
> In aviread at 29 -
de In Kalman at 5 |
1= imread(‘frame-35.1if ):background = imopen strel('disk. 1 -
Kalman “ »
. - .|| commandLine: . - -




9.5 RESULTS

9.5.1 INPUT FRAMES AND PREPROCESSED FRAMES
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9.5.3 INPUT FRAMES AND SEGMENTED FRAMES

FRAME

NUMBERS

INPUT VIDEO FRAMES

SEGMENTATION

1
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