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ABSTRACT

Echo sounder is devices used by the researcher or fishermen to detect of fish abundance in
the deep sea area. Echogram as an image presentation of echo sounder’s reflection usually
anatyzed as ping-by-ping calculation to obtain target strength for specific species. An advance
method for fish identification based on echogram using pattern recognition is deploying in this
research Few data of echograms on few species of fish has to be recorded and compared. The
software analysis developed using MATLAB to identify the differences species of fish based on
its image pattern of echogram. The results makes easier to identify specific fish species based on

pattern of echogram rather than ping-by-ping calculation.
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ABSTRAK

Echosounder adalah peranti yang digunakan oleh penyelidik atau nelayan untuk
mengesan banyak ikan di kawasan laut dalam. Fchogram sebagai persembahan imej pantulan
echosounder biasanya dianalisa seperti pengiraan ping untuk mendapatkan kekuatan sasaran
untuk spesies tertentu. Satu kaedah awal untuk mengenal pasti ikan berdasarkan echogram
adalah menggunakan pengecaman corak .Beberapa data echogram bagi beberapa spesis ikan
telah direkodkan dan dibandingkan. Aplikasi analisa melalui perisian yang dibina dengan
menggunakan MATLAB. Analisa dijalankan adalah untuk mengenal pasti spesies perbezaan
ikan yang berasaskan kepada corak imej pada echogram. Keputusan daripada projek ini
menjadikan cara pengecaman spesies ikan adalah lebih mudah berdasarkan corak echogram

bukannya pengiraan ping.
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CHAPTER 1

INTRODUCTION AND GENERAL INFORMATION

1.1 Background

The ocean is a very wide and hidden with various of physical phenomena. One
of them is fisheries resources that challenge people to explore. This phenomenas, leads

the researcher to study fishenes resources more.

Fisheries acoustic then become a particular ficld hydro acoustic that has
significant role on undersea research. As in hentance of hydro acoustic, fisheries
acoustic has also two major divisions: active and passive one. By referred to Home |
active acoustic includes subjects such as echo sounder and sonar, where pulses of
sound are transmitted into the water and reflect off objects such as fish, submarines, or
seabed. The science of underwater acoustics was given its major impetus by the
sinking of Titanic in 1912. This event leaded to the invention of ultrasonic echo

ranging devices for iceberg detection {1].
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An acoustic method for the detection of fish was first reported in the scientific
literature in 1929. Continuous waves at a frequency of 200 kHz were directed across
ponds containing goldfish. As the number of fish intercepted by the acoustic beam
changed, so the amplitude of the signal recorded on an oscillograph varied. This work
was published by Kimura in the Journal of the Impenal Fisheries Institute of Japan.

According to Sund, most important development was the paper recording
echo-sounder by Wood which was used for surveys of cod, and is sall widely
emploved. A flashing hght echo-sounder made by the Marcomi Company was also
used at this time for detecting herring shoals but reported later by Balls in 1946,

From Cushmmg rapid advances in the application of echo-sounders to fishing
occurred after World War 11 and they were also used for the estimation of relative fish
abundance. For this purpose a technique of counting the numbers of millimetres of

fish echo trace from the paper record was used.

For the next stage of development, attempts were made to count and size fish
from their echoes .They were Mitson and Wood, 1962 and Cushing, 1964, but for
various reasons these met with limited success. In 1965 |, by Dragesund and Olsen it
was mainly the use of an electronic integrator to process the fish echoes that marked
the beginning of quantitative assessment of fish stocks by acoustic methods as we
know it today .

For year 1971 ,referred to Middtun and Nakken,the development of these
methods for fish stock estimation has progressed steadily during a period when major
advances in electronics technology have taken place. As a result of these advances it is
possible to process signals denived from fish echoes, fast and accurately, with
equipment which is both reliable and stable. Attention is being increasingly directed
toward aspects of fish behavior such as their orientation, density and distribution, all
factors which can bias the results of an acoustic survey. Thought is also being given to
the planning of surveys and the statistical manipulation of data to give the best
possible measurement of abundance. In putting together this manual the authors have
drawn on the expenence and writings of many people in an attempt to provide a

suitable amount of technical background and practical 'know-how' [2].
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The first stage of the project i1s the data obtain by Echo Sounder and Echo
Gram. Echo sounder by definition is a piece of equipment, especially on a ship,
which uses sound waves to discover water depth or the position of an object in the

water [3].

While Echo gram is defined as an image of a structure that is produced by
ultrasonography (reflections of high-frequency sound waves).[*

The element plays the main role in this project is Target strength. Target
strength (TS) is defined by as 10 times the logarithm of the reflected intensity (I} at
one meter from the fish, divided by the intensity which strikes the fish{1].

The analyzing part of the project is Image Processing. Image processing is
the process for analyzing and manipulating 1mages with a computer. Image processing
generally involves three steps, firstly is to import an image with an optical scanner or
directly through digital photography. Then, manipulate or analyze the image in some
way. This stage can include image enhancement and data compression, or the image
may be analyzed to find patterns that aren't visible by the human eye. The result might
be the image altered in some way or it might be a report based on analysis of the
image . For this project, the toolboxes of MATLAB will be used as the workspace for
pattern recognition. When working with images m MATLAB, there are many things
to keep in mind such as loading an image, using the night format, saving the data as
different data types, how to display an image, conversion between different image
format [5].

There were a billions species of fish in the deep sea. Each of the species has it
own target strength. Expert used the differences of the target strength to identify the
species of fish, There were few methods used by the expert to do a research on the
target strength. The methods used by the expert are known as in siti, ex situ, and

simulation.

In sifu identification of marine organisms is important for both fisheries
operations and scientific marine surveys. If a fisher knows the species composttion of

a fish aggregation prior to catching the fish, unwanted by-catches can be avoided. If a
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fishenies scientist can identify the species and size of manne organisms in situ, time

consuming and costly sampling of the organisms can be reduced [7].

Ideally, TS estimates should be denived in situ where fish can be surveyed and
monitored 1n their natural settings. Earlier studies have been successful at identifying
in situ scattering sources because either the study systems were dominated by few
species (Burwen and Fleischman, 1998; Daum and Osborne,1998) or acoustic data
could be directly related to caich data {(Foote and Traynor, 1988). However, in situ
methods are not generally suitable in the shallow, turbid, and biologically

heterogeneous systems characteristic of coastal water [8].

Most often the ex situ method has involved measuring TS of caged fish of
known lengths and weights. In this way several biological and behavioral
characteristics such as species, size class, tilt angle, directivity pattem, swimming
speed, fish maturity, depth adaptation, and sometimes also swimbladder
characteristics of the fish under study are known. In spite of the nsk of unnatural
conditions influencing the ex situ metheod, this method was chosen in the present study
because of the inherent problems in getting well-defined conditions when measuring
in sttu {9].

The most effective way come after that is simulation. Simulation is very
effective to measure the target strength with low cost. Researcher try to develop a
simulation software which can be used to identify the fish. This method will reduce
the processing time and importantly reduce the cost. By using the TS data , the
software will be able to distinguish the species of fish.

1.2 Problem Statement

As we knew before, sonar is one of the method used o detect the fish by
the fishermen i the deep sea area .In the study of Electrical and Electronic
Engineering, we try to develop an advance method of image processing for fish

identification based on echogram.
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Echogram 1s a kind of visual presentation as a reflection from echosounder. In
this case, this software development try to solve the problem in identify the

differences species of fish based on the usage of echogram.

1.3 Objectives

e  Develop a system on image processing in identify the species of fish.
» To obtain the data from echogram (image presentation).
> To compare the Target Strength between two or more species of fish.
> To distinguish the species of fish by pattern recognition.

1.4  Scope of Project

In this project, we only want to focus on getting the effechve and precise
resulis but only required a few time to get the result practically. There are a few or

some scopes of this project that has been recognized which are:

i Species of fish

Limited our scope by choose the desired species of fish monitored from the

beginning of this project. The type of fish will be determined by some

characteristics:
a. Shape
b. Color

¢. Physical looks



Table 1.1 : Species of fish with the TS

Species TS from in sitn TS fram KRM TS differences
sneasurcmoent of | model of fish {(dB} {dB}
fish {dB)}
Decapterus meruads -54.19 SR352 l.o7
Sclar boops 164G . (4%
Mepubispis cordyls -t THY 3423 n47
Alapes djedaba et Xy LIRTY 037

From the data obtaining in the previous in paper titled Target Strength Fish
Identification For Scad Species of The South China Sea by Dr. Sunardi for his
thesis at Universiti Teknologi Malaysia ,only two type of fish will be used in this

project. The chosen type of fish are Decapterus Meruadsi and Selar  oops.

it Target Strength (TS)

There will be few TS of fish will appear on the image presentation
by Echogram in Furuno FQ-80 Analyzer, but the desited TS will be obtained. The
desired TS is the TS Value for Decapterus Meruadsi and Selar Boops. Only the TS with

the colour indicator will undergo the image analysis, otherwise will be discarded.

1.5 Thesis OQutline

Chapter 1 contains explanation on the introduction of the project which

consists of the overview of the problem statement, objectives, and scope of image

colour detection project.

Chapter 2 is more focused on literature review which is the research and

studies of this project.




Chapter 3 views the methods that are used in completing the project from the
beginning to the end. This includes project’s flow, analysis, and all programming

used in this project.

Chapter 4 present the full software development .Full development in
MATLAB R2010a are discussed in this chapter.

Chapter 5 shows all the analysis and result from the analysis from the data

coliection and software development.

Chapter 6 concludes the overall of the project and which inciudes the
problem and future recommendation for project in future development. The costing

and commercialization issue will also be discussed here.



CHAPTER 2

LITERATURE REVIEW

2.1 Echogram

In previous researches done in fisheries field , echogram bring a lot of impact
From the paper published by Oxford University Press titled Spatial organization
of pelagic fish: echogram structure, spatio-temporal condition, and biomass in
Senegalese waters , Pierre Petitgas and Jean Jacques Levenez state that  the
analysis of echograms will provide detailed morphological descriptions of fish
aggregations together with characteristics of their habitat. They used the
presentation of the echogram to do the research on the fish and their habitat{10].

According to the paper titled , Sampling variance of species identification in
fisheries acoustic surveys based on automated procedures associating acoustic
images and trawl hauls , the researcher study on acoustic surveys of fish stocks, a
small number of echo traces are identified to species by fishing. During data
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analysis, the process of echogram scrutiny leads to allocating echo-trace
backscattered energies to speciesf ! 1].

Echogram can be said as a visual representation of an acoustic variable . [t is
the principal window for quality control, editing and analysis of data. There are two
types of echograms which is Single beam echogram and Multibeam echograms .Ts
echogram is classified under single beam echogram. In TS echogram each data point
on a TS echogram represents a Target Strength measured in decibels. Each data
point is displayed in a color determined by the selected color scheme. The TS value
may be read directly from the data file in some instances or calculated by Echoview
from received power data stored in the data file [12].

2.2  Target Streagth (TS)

Size and reflectivity of sound are combined into backscattering cross section,
usually expressed in logarithmic and called as Target Strength (TS) .Variability in
reflected sound is influenced by physical factors such associated with the
transmission of sound through a compressible fluid, and the bioclogical factors
associated with the location, reflective properties, and behavior of the target[13].

TS can be measured or modeled but both approaches (in situ and ex situ) are
constrained when quantifying the relative importance of biological or physical
sources. In situ TS measurements incorporate ping-to-ping variability from
ensonified organisms but do not permit independent measurement or the
manipulation of sources that influence TS. Ex situ TS measurements using
restrained fish of known length allow TS to be measured while controlling tilt and
depth{13}].

There are many methods used to measure TS, but examining factors in
isolation is difficult. The effects of one factor can not be separated from the
influence of other factors. TS can be measured in situ, experimentally, calculated
from equation, or modeled based on fish anatomy. In fisheries application, TS data
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are collected by in situ measurement using sonar or echo sounder. TS value, depth,
and position of targeted fish can be viewed at every ping by recorded
echogram{13}].

Furuno FQ-80 Analyzer allow fisheries to obtained the TS value, depth, and
position of targeted fish can be viewed at every ping by recorded echogram .TS
value, depth, and position (x-y-z) of single fish which detected at every ping at low
or high frequency has been observed from Top View of TS as shown in Figure 6.
This display shows the direction and depth of single fish[1].

2.3  Pattern Recognition

-

. Data acquisition'sensing Training data
; Pre—processmg ’?re—pracessmg
oy I
“Fealure extraction _ Feature extraction‘selection

I
;
.
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7 T ) 0 0
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Figure 2.1: Example of process diagram of a pattern recognition {15].

From Selim Aksoy ,patiern recognition is the study of how machines can
observe the environment or learn to distinguish patterns of interest. For this case the
pattern recognition use to distinguish the selected species of fish

Some kind of information can be used to distinguish one species from the
other. The parameters such .length, width, and weight can be used to classify the fish
species. In this case the features use is the Target Strength (TS) [14].
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The steps involved in the pattern recognition process are shown in the figure
below.

(Captureimage ][ Isoiate fish ][ Take ][ Make decision ]
measurements

Figure 2.2: Flow chart of the pattern recognition

The process to obtain the pattern of the desired image need to go through the
process of removing of noise in data. The normal environment of fish. Then, the
next process is the isolation of patterns of interest from the background [15]. This
step is to extract the patierns from the background. Hence the pattern will be vividly
clear and make the decision easier to make.

Recognition and classification as a technique gained a lot of attention in the
last years wherever many scientists utilize these techniques in order to enhance the
scientific fields. Fish recognition and classification still active area in the agriculture
domain and considered as a potential research in utilizing the existing technology for
encouraging and pushing the agriculture researches a head [15].

Through this project the pattern recognition is not applied to the real fish,
The recognition or the identification is done on the image of echogram that
produced by Furuno FQ-80 Analyzer.
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24  Colour Space

A color space is defined as a model for representing color in terms of
intensity values [1, 2]. Typically, a color space defines a one- to four-dimensional
space. A color component, or a color channel, is one of the dimensions. A color
dimensional space (one dimension per pixel) represents the gray-scale space. In
general, there are two models are commonly use in color image, that is RGB color
model and Hue, Saturation and Value (HSV). However , only the RGB color model
are chosen to implement in this system because RGB color model are usually use in

display image and used most on computer generated image.

24.1 RGB color space

The RGB color space is a way of specifying colors based on the mixing of
different colors of light. The RGB color space is an additive color space based on
RGB color model. A particular color space is defined by the three chromatic of the
red, green, and blue additive primaries. The complete specification of this color

space is needed a white chromaticity and a gamma correction curve. Figure 2.3
show the RGB cube .

L

Figure 2.3: RGB cube
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The RGB color space easily understood by thinking of all possible color
where it made from three colorants that is red, green and blue. RGB are convenient
color model for computer graphic because the human vision system works in a way
that is similar to RGB color space [16].

2.4.2 RGB Color Model

From the color space, it was based on RGB color model. The RGB color
model is composed of the primary colors Red, Green, and Blue. They are considered
the "additive primaries" since the colors are added together to produce the desired
color [1,3]. In color segmentation the RGB color space is most commonly used
where each color is represented by a triplet red, green and blue intensity.

The RGB model uses the Cartesian coordinate system as shown in Figure
2.4(a). Notice the diagonal from (0,0,0) black to (1,1,1) white which represents the
grey-scale. In figure 2.4(b) indicate a view of the RGB color model looking down
from "White" to origin [17].

— 0




Figure 2.4: RGB model {a} Coordinate system and (b) view of RGB

14



CHAPTER 3

MATERIALS & METHODOLOGY

31 Introduction

This chapter brief on the design of Fish Identification based on Echogram.
Materials of this study of fish identification are explained such as F(Q-80 Furuno
Analyzer echo sounder display, and MATLAB 20610 software for pattern recognition

or identification.

Besides, this chapter discuss on the methodology on identification of the
echogram by FQ-80 Furunc Analyzer then follow by the pattern recognition process
through MATLAB Image Processing Tools.



32 General Design of Fish Identification
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Figure 3.1: General flow of the system

TES
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Few species of fish are selected to be the “data target” in this project. To
distinguish the “data target” should be more than two species. All the data are obtain
from the echogram which the image presentation from the echo sounder. Few

images wiil be selected to undergo image processing. The image processing done to
“extract” the “target” image from the data image. The image processing will make
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the clear difference between few types of fish. The image processing will be done
by the selected software. For the best performance produce by MATLAB, it is the
most “essential” software to be used .All the data development will be done in this
MATLAB workspace. Specifically the data development here refer to the
development of “coding” to get the “color”.

The color obtain, used from the process to identify the species easier. In
details, the color indicate the Target Strength of the type of fish. Hence, the
researcher will know the type of fish by the color produced on the image processing.

321 Fish

From the previous researcher , the Target strength of four commercial fish
species of the South China Sea has been studied; there are Selar boops (Oxeye scad),
Alapes Djedaba (Shrimp scad), Megalaspis Cordyla (Torpedo scad), and Decapterus
meruadsi (Japanese scad). The photos of fish is shown below. But for this project ,
only two type of fish had been observed. Figure 3.2 and Figure 3.3 show the real
image of the Decapterus Meruadsi and Selar Boops respectively. The Table 3.1 and
Tabie 3.2 show the data arrangement for both types of fish. The tables show each
single of File ID together with the number of ping , depth , and the TS value of the
chosen type of fish. These data is extracted from the function of Furuno FQ-80
Analyzer which will brief in subchapter 3.4, Procedure to get the Ping location.



Figure 3.2 : Decapterus Meruadsi (Japanese Scad) [1]
Table 3.1: Decapterus Meruadsi TS data

File ID Ping no | Depth (m) TS (dB)
3684 15 1.82 -53.80
3684 28 1.22 -56.02
3684 32 1.62 -56.53
3684 64 1.18 -52.58
3684 76 1.18 -56.93
3684 94 1.18 -54.91
3684 99 1.86 -56.60
3684 100 1.89 -57.57
3684 104 1.66 -55.03
3684 146 1.30 -51.70
3684 173 1.89 -50.48
3684 184 1.70 -49.46
3684 185 1.74 -54.03
3685 15 1.78 -56.14
3685 16 1.78 -54.36
3685 17 1.78 -53.68
3685 18 1.82 -55.76
3685 20 1.26 -55.48
3685 29 1.93 -53.60
3685 30 1.97 -52.64
3685 31 1.97 -51.28
3685 34 1.22 -54.63
3685 72 1.34 -55.07
3685 94 1.62 -55.08
3685 104 1.34 -54.61
3685 109 1.22 -53.59
3685 120 1.42 -51.18
3685 140 2.01 -53.49
3685 141 2.01 -54.33
3685 151 1.62 -54.07




Figure 3.3 : Selar Boops [1]

Table 3.2 (a) : Selar Boops TS data

File ID Ping no | Depth (m) TS (dB)
3195 197 F-71 -40.89
3195 206 7.78 -42.70
3195 210 7.69 -41.71
3195 212 7.69 -43.31
3195 231 7.71 -42.23
3195 243 7.69 -45.93
3195 248 7.69 -41.51
3195 250 7.76 -42.83
3195 252 Todil -43.70
3195 253 7.69 -41.96
3195 254 1.7 -43.56
3195 255 7.78 -42.88
3195 256 7.67 -44.34
3196 325 8.87 -45.95
3196 326 8.89 -44.56
3196 393 8.91 -44.20
3196 412 8.81 -41.30
3196 413 8.79 -42.28
Table 3.2 (b) : Selar Boops TS data
File ID Ping no Depth (m) TS (dB)
3196 414 8.79 -43.06
3196 421 8.85 -46.61
3196 431 8.85 -39.74
3196 464 8.89 -47.03
3196 509 8.81 -41.30

18



19

3196 527 8.27 -36.28
3196 528 8.27 -36.99

321 Furuno FQ 80 Analyzer

Furuno FQ-80 Analyzer is the software used to get the TS of the
fish.
Figure 3.4 - Figure 3.9 show how the Furuno FQ 80 Analyzer works.
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Figure 3.4: Furuno user interface



20

&
D4 2 2 v om e

a8

< 3

20 i |
880
00
-540

r

~-480
—420
-360

100

o
o bR QR GE B AW G e

[ /o PRt ] i
Figure 3.6: Example of data using low frequency with depth range 0 to 10m




21

P I |50 | D 2 et ootimtse

R R E L ET Lo LT i
| ces=—mgtury Bocument 10 Btant Tew Ping Ntz

Figure 3.7: Example of data using low frequency with depth range 0 to 10 m
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Figure 3.9:Topview of TS

322 MATLAB R2010a Software

The image processing is executable by using M-File from MATLAB . All
the program development done in M-File. The identification program all developed
and run by using Image Processing Tools with the appropriate source which will be
discuss in Chapter 4 , Software Development.

The methodology start with obtaining image display on FQ 80 Furuno.
Image displayed with the option of low frequency and high frequency. The
echogram displayed can manipulate the depth of the echo sounding region. The next
material used in pre-processing is Paint. The image is then saved in the PNG
format. The PNG format used because it provide the best quality of image compared
to JPEG format.

The image represent in three-sample per point format which is RGB image.
This is the stage of data preparation. The next material used for purposed of
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identification is MATLAB Software .Hence, the image then go through the process
of Image Processing. In image processing , few techniques proposed to enhance
and the identify the type of the fish. First step ,the image changed to the readable by
MATLAB Software. This process done to get the pixel value of each component of
the colour arrays. Then we detect the colour desired using a threshold value that we
havesset. In this operation, the desired threshold value will stay remains while others

34 Image Processing Flow Chart
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Figure 3.10: Image processing flow chart

3.5 Procedure to get the Ping location

Figure 3.11 show the how the ping value is obtained based on the data
recorded by the previous researcher. The data from the researcher give the
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information about the location of the fish by the axis. The information used as the
parameters to find the ping location in the image display.
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Figure 3.12:Figure show how the data obtained
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3.5.1 Image Acquisition

For this stage , we acquire the image from the method of print screen image
from the Furuno FQ-80 Analyzer displaying the echogram. The resolution of the
image change depend on the total ping of the recorded data. The example of image
is shown in the figure below.

4

iy

i

Figure 3.13: Image capture from Furuno FQ-Analyzer

3.52 Image pre-processing

In this step , the original image be processed to the format readable by
MATLAB Software. The original image is the image of the combination of the
RGB. Then the image represented in three arrays represented by red , green, and
blue. After that the image converted to 255 level gray-scales using rgb2gray.
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353 Image Processing

The fish identification based on Furuno FQ-80 Analyzer need the user to
differentiate the color of the difference of TS by their ordinary vision .This will
require more time and expertise to identify the fish.

By vision system programmed by MATLAB software the identification will
be more easier. This system used colour processing to detect the TS of the desired

In this stage the image of the echogram then being processed. For the first
stage, the technique used is the colou: detection. The target colour referred to the
target strength of the fish. For this analysis we used two values of the TS.
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Figure 3.14 :The colour indicator
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Based on the scope of this project , only two value of TS used for
identification. The two values are for Decapterus Meruadsi and Selar Boops.From
thewresearch paper that used in this project the TS value for Decapterus Meruadsi is
«54.19-dB and Selar Boops is -46.49 dB.

Table 3.3 : Colour indicator with the TS value respectively.

Colour Indicator TS (dB)
. -54.00 to -60.00
-42.00 to -48.00

Table 3.4 : Colour indicator with the TS value presented the type of fish

| Colour Indicator TS (dB) Type of fish
. -54.19 Decapterus Meruadsi
. -46.49 Selar Boops




CHAPTER 4

SOFTWARE DEVELOPMENT

This chapter brief on the sofiware development part to process the
echogram image.This chapter cover the source code and syntax used in
MATLAB .

4.1 Introduction

In this project, a software program was produced by using Image
processing in MATLAB software. Therefore MATLAB software was the
essential tool used throughout the whole software program development

progress.
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Figure 4.1 : New blank M-File

Data Collection
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Figure 4.2 : Three main phases of the project

4.2 Data collection

To run this project, we need to load image from the database of

echogram display. The image will appear at the figure and will get maximize

figure.
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The “imread” syntax used to import an image from any supported

graphics image file format. The * (**.png’)” is described the type of image are
located at the current directory. The error occur if the other type of image is used

but the directory not similar.The error of select image will appear in command
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window. For several types of image, the coding need to be modified within put

in all of image are saved before.

The “imshow” syntax displays the RGB image of the input image. The
image will display as a title “Original RGB Image’.

gi;l,g + = 11 *ﬁ#q

imagel= igread{'T: Jsersiwon"\Doocurants\MATIAS\t.ga eram lapan semb:ilan.ipg'):

Rfxguradlt, LranIy sl

va e

Figure 4.3 : Programing for show the image

Together with this the syntax “impixel “ and “iminfo “ also used to show
the RGB and the coordinates of each single pixel. The output from this syntax

will discuss in Chapter 5 , Result and Discussion.
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dataSelayang=irread("J: " Userstwin " Locumentz " MATIAB t:iga eraw lapan_empat.png'ls

p=dataSeiayang;

figure (i}, ixanow(dataSelayang)

{r ¢ gl==ize{dataSelayang}:

for loopi=i:r
for loopi=l:c
for lpopS=1:3

if loopli==67 k& locpl==2§
dataSelayangiloopl,loopd,loopdi=kb(iccpl, icopZ, locp3)
elseif Ipopl== 03 k& Jloopl==2%
dataSelayangiloopi,loocpd,lecp3i=k{lcopli, loog?,100E3)
elseif loople==T] 53 loopi==TS
datalelavangllicopl,locpd,locp3i=kt{lccpil, ooy, locp3):
ejgeif looplwwTd gg loOp2==53
dateSelavang{lonpi;loop2, lcep3li=k{locpi,icorps,. loop3l s
elzeif Joppl==1.: &§ loopl2==R3
dataSelayvang (ioopi, locpd, iecp3li=kb{locopl,lcopd, loop3) 2
eimelif loopi==lill &§& loopi==101
dataSeliayvangilcoopl,locpd, leopSi=b{loopl,loop2, loop3):
eiserf Ipopl==34 EE JoopZ==894
dataSelavengiloopl,locpd,icocp3)i=tiliccyl, loopl,loop3):
eleea ¥ loaplie=3t &§ loopl==36
davaSelayangiloopli,icop?,lcop3i=kb{liccopl, loopd,locps);

T

else
datalelayangiloopli,lnopl, lcop3i=3;
and

Figure 4.4 : Programming to get the desired pixel of the fish

From the figure 4.4, it shown that step of development to get the desired
pixel of the fish of RGB image samples. The output for this program will give
result as in the Result and Discussion chapter.
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43  Thresholding in RGB color space

These commands for read the image of echogram in the database.
dataSelayang=imread('C’:\Usersiwin™ Documents\MATIAB\tiga_enam_lapan_empat png');

For closer inspection of the RGB color space, the next block of code displays
the separate color planes (red, green and blue) of an RGB image.

red=data (,:,1);
green=data (:,:,2);
blue=data (-,:,3),

In purpose to get the average RGB processed by MATLAB , the command executed is

shown beiow.,

average_red=sum(sum(red))/number of data;
average_green=sum(sum(green))/ number of data;
average blue=sum(sum(blue))/ number of data;

4.4 Identification

Hence the final software development is to show the image with the color
automatically identify by the software development.
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1~ datalkan= imread('C:\Users‘wirn7\Documernca“MATLAB\tiga ernam lapar empat.png'):
- figure(l), imshow (cdataIkan)
- red=catalkan{:,:,1}:
4 - green=gdatalkan(:,:,2};
5 - blue=datalkan{:,:, 3}
6 - dacalkan gray=rgbZgray(daralkas):
T L34 PR o St Rl Ay 7
8 i 2y LI ¥z z 2
9 - {r ci=sizeldatalkan gray);
1Q - for locpl=l:x
11 ~ for loopi=l:c
12 - 1f red{loopi,loop2)>33.875]ired{loopl, loopd)«30.8751}...
13 green(leocpl,loopsd) »E1.9275] igreen(loopl, 10ap2}<80.8781 ...
bt} klue{lcopl,loop) »i78.575 | iblue{loopl, loap2)<i70.575:
15 - datalkan(locpl,loop2,:)=255;
16
17
18 - end
19 — end
20 - and
a4

2 - figure (2}, imshow {datalkan) , ticle ('Ikan Selayazg')i

Figure 4.5 : Programming to identify the fish

4.5 Decision
To classify between two types of fish , the area of desired pixel is calculated by
the syntax below,
%total area 1
BW=im2bw (imagel ,0.1);

%iotal area 2
BW2=im2bw (image2 ,0.1);

Then all source codes are combined in GUI to let it easier to used by researcher.
GUI source is attached to the Appendix.



CHAPTER 5

RESULT AND DISCUSSION

The identification of the fish continued with the findings by using few steps
discussed in Chapter 3 and the contribution of software development in MATLAB
which discussed in Chapter 4.Here the expected result is verify by the stage by stage
findings. Lastly, the analysis of the identification is discussed intensively.

The analysis of the fish identification by the programming from MATLAB has done
by acuire the pictures for file recorded in the previous research, where there represents three
File ID for Decapterus Meruadsi and two File ID for Seiar Boops. From the average value
calculated by MATLAB R2010a, it used to identify the type of fish shown in the echogram.

The result is discussed stage by stage by following the step of Computer Vision System
approach.
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5.1 Image Acquisition

By using the data obtained by from Furuno. Two data had been chosen to be
identified by using the system. From the Furuno FQ-80 display , the data obtained is
shown below. Figure 5.1-5.4 show the image of echogram for the chosen File ID 3684 ,
File ID 3685 , File ID 3686 , File ID 3195, and File ID 3196 respectively.

i 'mﬂ'lm h

Figure 5.2: File ID:3685 with depth from 0 m to 2m (not the real scale)
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Figure 5.3: File ID:3686 with depth from 0 m to 2m (not the real scale)
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Figure 5.4: File ID:3195 with depth from 0 m to 10m (not the real scale)
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Figure 5.5 : File ID:3196 with depth from 0 m to 2m (not the real scala)

The data show above is the data obtained from the File ID 3684 From the
Decapterus Meruadsi Fish. image of echogram is cropped to the desired depth. For
File ID 3684 , the depth used is 2.0 m. The total ping of the echogram is differences
from each single File ID. This happened because of the data recorded during the

measurement.

5.2 Pre —Processing

Image of echogram changed to readable file by Matlab to be processed by Image
Processing Tools in Matlab. Hence, the result from Pre-Processing to make the file
readable by Matlab is show in figure below.
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Figure 5.6 :The grayscale file show above is the image taken from File ID 3684

53 Image Processing

By getting the location of the “desired Ping” or the desired pixel , the processed
continue in Image Processing part by analyzing the Color Threshold on each single
pixel.As for the result , the only desired pixel obtained in the processed image. The
finding of selecting the desired pixel are shown below.



§3.1 Decapterus Mernadsi

Table 5.1 (a) : Decapterus Meruadsi File ID

File ID Pixel
X Y

26 67

29 100

78 n

3684 99 70
99 1t

101 1

94 94

96 9
1 100
100

18
21 100
3685 37 72
54
95

3686 ; Lot
9 102

13 97

Table 5.1 (b) : Decapterus Meruadsi File ID

File ID | Pixel
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X v
25 100
53 100
- 57 106
7 92

Processing the data above, one software had been develop based on the pixel

location of the ping. The result are as figured below.

Figure 5.7 : File ID:3684

Figure 5.8: File ID:3685




Figure 5.9 File ID:3686

5.3.2 Selar Boops

Table 8.2 : Selar Boops File ID

File ID Pixel
X y
209 495
219 499
222 496
250 458
3195 276 499
285 499
278 300
290 500
334 558
335 558
409 567
430 558
3196 431 558
486 563
530 555

Processing the data above, one software had been develop based on the pixel location of

the ping. The result are as figured below.
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Figure 5.10: File ID:3195

Figure 5.11: File ID:3196.

The images above used in processed to get the average color of each pixel.
Through the software development by image processing technique , the average of
RGB are obtained.



Table 5.3 : Decapterus Meruadsi and Selar Boops with the average RGB from the
software development by MATLAB

FILE ID TOTAL AVERAGE

DATA R G B
3684 5 67.75 138.375 130.750
3685 4 0 25.6 226.4
3686 7 6 142 74
3195 8 43 126 128
3196 5 43 126 128

54 Feature Extraction

To represent the identification of either Decapterus Meruadsi or Selar Boops , this

method used to process some feature from the both types of the fish.

5.4.1 Mean RGB

From the average , the new range obtained used to identify the type of fish either

Decapterus Meruadsi or Selar Boops.

The average RGB plot in bar graph below to view the differences between the
data processed. The analysis of the error are discussed in subchapter 5.6 Analysis of
data. Figure 5.9 and Figure 5.10 show the plotted bar for File ID 3684 ,File ID 3685 and

File ID 3686 and File ID 3195 and File ID 3196 respectively.




Figure 5.13: Plotted bar for File ID 3195 and File ID 3196
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The new range of RGB are calculated below by simple mathematics.

Y Data
Average R or Gor B=Numbe‘r of Data

(1)

RGB average calculation for File ID 3684 , File ID 3685 and File ID 3686 (Decapterus
Meruadsi) are show below.

06 +0.75+60
= = 2.45
3 el(2)
27 +12.23 + 142
6= = 60.4
3 (3

13544223 +128
B= = 144
3 o4

RGB average calcuiation for File ID 3195 and File ID 3196 (Selar Boops)
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43443

43
2 )
126 + 126
= =126
< e(6)
128+ 128
B=——"""=128
(T}

The results from the RGB average calculation use to set the new colour
threshold that used to develop the sofiware to identify the type of fish.The colour
threshold are shown below.

Table 5.4 : Decapterus Meruadsi and Selar Boops average threshold

Type of Fish R G B
Decapterus Mernadsi | 2.45 60.4 144
Selar Boops 43 126 128

Hence , the range is set in concern of the color accuracy which are about 99%-
100% to the real color.

Table 5.5 : Decapterus Meruadsi and Selar Boops range of threshold

Type of Fish Digital Image Represeatation




R G B
Decapterus 2-4 59-60 143-144
Meruadsi
Selar Boops 42-43 125-126 127-128

5.4.2 The differences of RGB

A, Decapterus Meruadsi

Table 5.6 : Decapterus Meruadsi  File ID with the average of RGB respectively.

File ID File ID 3684 File ID 3685 File ID 3686
RGB
R 6.6 0.75 6.0
G 27.0 12.2 142
B 135.4 223 74

B. Selar Boops

Table 5.7 : Selar Boops File ID with the average of RGB respectively.




File ID File ID 3195 File ID 3196
RGB
R 43 43
G 126 126
B 128 128

5.4.3 Pixel area
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The total number of pixel from Decapterus Meruadsi and Selar Boops is are
calculated. This process done by using dbwarea. This syntax done for the in binary

image. The result from this process will used in decision stage.

Table 5.8 : Pixel area values

Pixel Area values
File ID
Decapterus Meraadsi Selar Boops
3684 1 0
3685 20.3750 5
3686 13 5
3195 0 5.7266 x10*




3196 0 41199

55 Decision

By comparing caiculated the pixel values in echogram image for both types of
fish , it can differentiate between Decapterus Meruadsi and Selar Boops.

By the using algorithm below, both types of fish are identified.
If Area=Decapterus Meruadsi > Selar Boops

Then image is Decapterus Meruadsi

else
Tables.9 :Decision for identification for both types of fish,
Pixel Area values Decision from MATLAB
File ID Decapterus Selar Decapterus Selar
Meruadsi Boops Meruadsi Boops
3684 1 0 v
3685 20.3750 5 v
3636 13 5 ¥
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3195 0 5.7266 x10* v
3196 0 41199 v
Table5.10 : Comparing the output identification with the original File ID.
Original File ID Pixel Area values Decision from MATLAB
File ID Fish Type Decapterns Selar Decapterus Selar
Meruadsi Boops Meruadsi Boops
3684 Decapterus [ 0 v
Meruadsi
3685 Decapterus 20.3750 5 v
Meruadsi
3686 Decapterus 13 5 v
Meruadsi
3195 Selar Boops 0 5.7266 ¥
x10*
319 Selar Boops 0 41199 v

This result used to develop the Graphic User Interface (GUI) for fish
identification. Which allow the the user can choose the type of fish by choosing the

image file from in echogram presentation.Figure 5.13 — Figure 5.13 show how the GUI

works,
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Figure 5.14 : Image show the GUI without any File ID loaded.
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Figure 5.15 : Image show the GUI showing the image when the File ID is selected.

Lastly , the GUI will show the image of the result of identification. This GUI allow the
researcher to load the image of the echogram and do the identification of two types of

fish.
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FISH IDENTIFICATION BASED ON
ECHOGRAM

=

Figure 5.16 :.File ID show File ID 3684 , by both identification .



6.1

CHAPTER 6

CONCLUSION AND RECOMMENDATION

Conclusion

In developing a system on image processing for identifving the
species of fish. The data from echogram in image presentation with ‘ png * format

is successfully created.

Threshold techmque was implemented to compare the Target Strength
between two or more species of fish hence, distinguish the species of fish by
pattern recognition or identification Decapterus Meruadsi is identify by the
threshold of RGB , 2-4 , 59-60 , 143-144 | respectively. While, Selar Boops is
identify by threshold values of RGB , 42-43 |125-126 and 127-128 respectively.
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Besides , the method by choosing the desired pixel is applicable to get the
accurate range.Finally the Graphical User Interface is successfully developed to

help the fishenes doing the research by using the presentation of echogram.

6.2 Limitation & Future Development

During completing this project , few problems discovered

I The color indicator for actual TS is not very accurate in RGB

representation.

1. There were too many noise in echogram representation due the

occurrence of the other object exist during the measurement done.

In the future, there are a few things that can be fixed or added in order
to improve this system such as by getting the exact location of the fish by
using the acquinng data from updated software providing the accurate

echogram.

6.3 Costing

This project only requires of software and the small matenial of
bardware 1s digital camera. The license of Matrix Laboratory
(MATLAB) is required to achivate this software. However, there is free
trial version on MATLAB available as an altemnative for the user.
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Appendix A

o ] 1.0 * 11 kg e We W
1- Tie
z - cleaz all
3 - dataSelayang=imrasd (' l: Users winT\Documenta\MATLAB\Tiga eram_iapan empac.prgf ) :
4 - b=dataSelsyang:r
& - figureil) , imFhow (dataSelayang}
€ = lr = dlwsizw [ mSwelayang} -
T - for looplwl:r
- for loop2=i:a
? - for lLoop3mi:3
10 - 1f lcoplw=mET && lUCpRe=mzE
11 - dataSelayany (loopl, 1¢op?, loop3d) =b (1oopl, 10052, 1003} 7
1z — elaazrf jogeple=lOl L& loopI==2o
13 — detaSelayang{loonl, leorz, loopd)=b (loopl, 1ocp2, 1008 3] &
14 — elseif loopl=—69 & loopl=——T7F
15 — datmSelaysng {loopl, loop2, loop3i=b(loapl, loop2, loop3) &
16 — elself lpopl==DS4 & loQpZ==i0l
17 - dataSelayang{loopl,lacp?, 1oap3)=b (loopl, l1ocpi. loop3) 5
15 — elself Joople=SE L locopX==lQ0
19 — dataSslmyang (loopl, loop2, loOE3)=b (loopl, 10052, 1003} &
ds]
ZL - —-tam
2 — dactaSelayang {loopl, lcoEp2, 1locp3) =0;
23 - end
I+ - L
s — end
& = end
27 - figure (2, amehawidataSelayang!
28 - impikelinfcr
29 - rad=dacaSelayangdi(:, 1,1}
0 — green=cetmSelayang(: H
31 - Biue=dac aLlayang (:, ’
32 — average_redwsur(samired) }/5;
33 - average Jgresn=sum(pumigreen)}/5:
34 - average bluemsun{son(blaw) /S50
as
k1]

Software development for File ID 3584 , Decapterus Meruasi for finding average of RGB

= w3 PRy . Ry - Ao Wi —
i - clc
z - cleaxr ail
3 - m=zrmread ("’ Do sment = MATLAS Lo ga =
4 - Tr=a
& - Fagur#{l) ., Amshow (a)
& — fr « dl=~rsizeia);
T - for lcoplw=i:zx
8 - Tar 1ocpl=l:cC
? - for loop3=i:3
10 - 1 1g¢ii=ww]lO0 & IoopI=m3i™
11 — a(loopl. ieepe, 1oopd =k (iovpl.icopd, laapd) &
12 -~ elsexr? loopl=—I100 && loopl2==213
13 — a{logPl, ioopi,teopdt=h (loopl,loop2, loap3) »
14 - eiseit loopl==l00D &6 looOpZ==IL
13 — a(leopl, loopZ,loopd = (lacpl, loop2, 1loop3)
16 — elscll leepl==P24 &£ loopl—=—D%
1y - allocorl.looFz.loeop3)l=b(lcopi, loopl, JooR3) &
13
T
20 — e lo=e
21 — afloopl. luockFi, locp3)=0-
22 - =radd
23 — end
4 — ena
2 — end
6 Fagure (2} , amakowi(a)l
z7 - ampaixelinfas
=8 — Fud=a (2, 2, 1)z
ZH — Frewn=m (. I, 2}
30 - Dlus=as{:, 3,3}
31 - average_sed=su (samired) ) 74
Iz - aveIade_ Jgreen=sumr{=uamigrewn)) /4>
33 — average blue=sumr {dum(blae) ) /49;
24
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B - 0 - = 11 x uFR oS 3

3 - dotaSrlayang=imreadi i tUseratiwin?sfocuments "MATLAB Liyd_enam_lapancnam. Jpg ') 2
4 - DmcdaraSelayangs
5 - Tagure(l),amshow (datafelaysndg)
& — 1z @ dlmrize(idacaSelayang) 2
T - for loopl=lix
2 — for loupel:c
* - for loop3=]:3
10 - 1f loopl==101 &44& lcopa==T
11 — dataSelayangileopl, loop2, lcop2 =k (3oopl, 1cop2., loop3) 7
1z -~ elsaeaf Joopl==102 && logp2-——§
13 — daraSelayang {loopl, loopl, leop3)=b(loopl, 100p2, 100p3) 5
14 — elxcif lOOPl==97 (L loop2=mll
15 — dataSelayang (loopl, 1ogpd,loopd)=b{lcopl, locp, 1oopd) ©
16 — elseif loopl==100 L& loopl2==4E
17 — datas ayang{licopl, lcopi, 1ocp3i=bl{locpl, iecp2, laocp3) -
s - elacyf lOUpi=<i0€ && lLoop2==53
1% — datmSelayangi{lcopl, loopd, locp3l=b(loaopl, loeps, 100p3) 2
20 — el1seyr loopl==ios L& IoopIewms5?
21 - dataBwlaysang (loopl, lcup?., l1oop?) =b (lcopl, loopd ., 100p3; ¢
zz — elaext joopl=—92 L& loopz-—-—72
23 - datas ayang (loopi,lcop. leop3)=b(lcepl, locpld, 100p3) 2
‘z4 - else
2% — dacaSeilayang (loopl, loopa, l10oE3)=0-
26 — end
z7T - end
z8 — end
9 - end
30 — figure (I}, drahow(daralelayang?
31 - ampixelanfor
32 — rTed=daraSelavang{r, .31} 7
33 - green=cdactaSelayang (i, -, 217
3¢ — Clue=dataSeliayang (. 7,312
35 — average_red=sum(swrn{recd))/T:
36 — average greens“pum (puumigrees) ) STl

Software development for File ID 3586 , Decapterus Meruasi for finding average of RGB

BB - 10 + =13 s e B
3 - Aamimread (' Sralaeratwi T rerta MATLARWL LA _2arts sSemrks Loima . z
4 - b—ar
5 - figure (i), imsaow {al
& — [z © di=saizeial s
7 - for loopl=i:r
3 - Tor 1EQpE=ise
9 - for 1o00p3¥=l:3
10 — 1f loopl=w435 &5 loopZ==20E
11 - allocopl,.1o0pR,. 1003 ) =bi{loopl. 1o0op2,.l0op3) ¢
1z — elsert loopl==49% &i loop2==21i@
13 - BilOOEL, loCpi, J00Rd)=b (locpl. looR2, loop ) ¢
I4 - elscaf loopl——456 && loop2=wmi22
15 — A (loopl, loop2, loop3)=h{lcopl. 1002, 100p3)
1€ — elnerz LlYoRplw=498S L& loopI=—250
17 — Milovopl,.loor2, leop3di=o{lcopl,loopl.locps) s
is — elaeairf loopl==495 &6 loopl==iTE
13 — ativopl,}oepi,loop3)~biloapl, I00Rd,owE3)
z0 — elaxir loopl==m3S%9 & locpZ==z55
21 — allcopl,locE2,,loeopdl=hiloopl, loorZ,locp3)
22 - =lse1f 1QORL==500 L& locp==278
Z3 — a{locopi.locp?, 30cE3)=b(loopi, 1cord, icop3) ¢
4 — elsexrf locpi=—500 &é locpl==z20
25 — a{locpl,l1cOpd, 100314 (loopl, i0op2, loop3) ¢
‘z6 — il
T - ma{lsORl, Ioopld, loopd ) =3
28 — en
29 — ernd
30 — end
33 - el
3z - figure (1), imshcw (a)
33 - impigmlainfo:
34 - rwchem (3, 5,1)
3% — greenwm iz, :,2):
3¢ — bBluaewa(:, :,3):

P v e e e ——— et F =31 L D N
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1~ el
2z - clear @it
2 - a=imresd | UsezshwanTh umerta\MATLARLiga satu_semb:ilan_ B
4 - b=a:
5 - Frgure (i) . 1msnowial
5 - ir © dl=rizeial:
7 - for leopl=l:T
s - for loopa=i:ce
9 - for 1oQp3sl:3
g - If loopl==S55E £& loopl==334
11 - aillocpl, 109pZ, loaps) wbiloopl, loop2, 1oop3) 2
12 — mlamir loopl=e567 L& lCOpI==40%
13 — aileopl, 1oopZ.laop3)=biloopl, loopz, Ioopd) 3|
14 - elserf 1ooplemSSE £§ loop2==430
15 — atlocpl, 100p, Itop3t=h(loopl, 1oopZ, 1o0p3)
16 — elaeer loopl==3£] && logpl==484
17 - a({loepl,loepd, icop3i=wbi{loopl, locp2, 10op3}) ¢
18 — elzeirf 1ooplw=SES && logpl==E30
1% - alloopl,100pZ.locpd)*Di{loopli, lO00FZ, 10op3)
z0 - 2lae
1 - ailoopl, loupZ, lccpd) =0:
22 - ena
23 — =
24 - end
25 — ena
26 figure (I}, imshowia)
27 - impixelinfo:
s — red=a{:,:,3}7
8 — gresn=ai:, :,2) >
30 - Bluewm (i, 3,37
ar — average_red=gumisumired) ) S5
3z — average _greenwsur (puamgreen) ) s S:
3z — average_blus=sumiszumiblue) ) /5;
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Aw - 10 e 1d X g el W
1 - datelkan= tmresdl. : ASTFT LI Ll cumes) ss MATT A - ATAn_Laf an_.apaT . rathz
z - Fagurw (i), imshow (deteIlXan?

: - red—dataIkan (i, i,1}7

4 - green=dataIkar{:, 1,2}~

5 - blue—datalxani(:, :, 2 -

€ — datalkan gray=rgbigrayidacalkas}:

T LR AT & S I S N

@ o= - .

3 — Ix cl=sige{datalkan_gTay):
10 -~ for loopl=l:x
13 - Tor loopZ=l:c
1z - 1f red{locpl,iocorpd) =3 redilcopl,locplI<Zli...
13 green (lgorl,lcopdi>62  green(loopl, leop?) 59! ...
14 pliue{locpl.loop2) »144! |Blue (100pl, loopzZ)<143:
1% - dotaIxa= (100Ri, 1CoRZ, 21 =0
1€
1T
13 -~ end
19 ~ en
ze - e
21
2z - figure(2), imshow (datalkan) , takle {'Ikan Celayang’}s
23 - Arpixelainta:
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3 -
-
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S - - kO

catalran= zpezadi’ o TotETimerca.Mal
fagureill. mahcy (datel
iopixelinlc:
redwoatalkan{:, i, 11
greensdatallani:, :

HE

Elus—catalkesi
datalxan_gray=rghlgray(catalkan):

imEire |

frr loaplel
[T <

1 zedilecpl.lcopl!»43:lred(icopl, leapdige! ...
grew= {locpl, loop?) »1ié ! |green (lovpl, loep?) <12 ...
blu# (locpi, loop2) »126 'DIae(lQ0pl, IewpZ}<ia T,
davalkan (lcepi, logpd, =0

azd

fagureid), iMsnow (Jatalkan! . title ('Ikes
iEpiEelinta;

AH't.ga_3at:_gembilin iima.pngt
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function varargout = identifcation{varargin}

L b lrEaL D,
e e 1 noa ' -
. - 1 - - v ¢
N t t 1
- ! - ’
v ; e + -
- ol } o "
Ll
gui Singleton = 1;
gui State = struct('gzl Wame', mfilename,
[ R .

gui_Singleton,
, @identifcation OpeningFcn,
@identifcation_OutputFcn,
: (1 .
Tagut Callbace’, [1y;:
if nargin && ischar(varargin{l})
gui State.gui_Callback = strZfunc(varargin{l});
end

if margout
[varargout{l:nargout}] = gui mainfen(gui State, wvarargin{:}):
else
gui mainfcn(gui_State, varargin{:}};
end



function identifcation OpeningFcen(hObject, eventdata, handles, varargin)

FaN=a = n oy £y b

[ S e ) PRI N LU S

set (handles.axesl, 'visible','off"};
set (handles.axes2, 'visible',"off");
set (handles.axes3, 'visibkle',"cff"};
handles.output = hObject;

.

handles};

L N R T T PO s

guidata hObject,

function Garargout = identifcation OutputFcn{hObject, eventdata,rhandles)

’

o= e . e -y R SR FEREE

varargout{l} = handles.outputf

function FILE Callback{hObject, eventdata, handles)

set (handles.SELAYANG, "enanle', 'off'):

set (handles.SELAR, 'snable', 'oii'});

set (handles,IDENTIFY, '=rnakle’, 'ofi'}:;

[FileName, PathName] =uigetfile({'*.vng'}, 'Load Image le);

if {FileName==0)
return;
end

handles.fullPath= [PathName FileName] ;
ori_image =imread (handles.fullPath):;
handles.ori image= ori_image;

axes (handles.axesl); imshow {ori image);
handles.imagel = ori image;
handles.image2 = ori image;
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28T nandies. LoAD, 'enable', 'off'):
set (handles.SELAYANG, 'enable', 'on'};
set (handles.SELAR, 'enable', ‘'on'):
guidata (hCbject, handles);

—--— TmeslTes con bubton press in SELAYANG,
runctlon SELAYANG Callback(hObject, eventdata, handles)
P R nandle to SELAYANSG (see GCBO)
reserved - to be defined in a future version of MATLAB
3riios structure with handles and user data [(sesa GUIDATRE)
red=handles imagel(:,:,1};
green=handles.imagel{:,:,2);
blue=handles,.imagel(:, :, 3});
datalkan gray=rgb2gray(handles.imagel};
axes(handles axes2); imshow {(datalkan_gray):;
—iZ},_IHFVN (a qrdyi,

o ,~..») S~

p—— Lo vemove

[r c] SLZe(dataIkan gray),

for loopli=l:r

for loop2=1:c
if red(loopl,loop2)>3||red{loopl,loop2)<2]||...

green{loopl,locp2)>60]|green({loopl,loop2)59(|...
blue (loopl, loop2)>144] |blue (loopl, loop2)<143;
handles.imagel {loopl, loopZ, : }=0;

end
end
end

axes (handles.axes2); imshow (handles.imagel) ;

BW=im2bw (handles.imagel ,0.1);
axes (handles.axes2); imshow (BW) ;
impixelinfo;

guidata (hObject, handles);

function SELAR Callback (hObject, eventdata, handles)

red=handles. image2{:,:,1};
green=handles.imaged{:,:,2);
blue=handles.image2{:,:,3);

datalkan gray=rgbZgray{handles.imagel};

axes {handles.axes3); imshow (datalkan gray):;
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[r cl=size(datalkan_gray);
for loopl=l:r
for loop2=l:c
if red(loopl,loop2)>43||red(loopl, loop2)<42i]...
green{loopl,loop2)>126| |green{loopl, loop2)<12|}...
blue {loopl, loop2}>128| |blue (locpl, loop2)<127;
handles.image2 (loopl, loop2, : )=0;

end
end
end

axes (handles.axes3); imshow (handles.image2);
impixelinfo;

BWZ2=im2bw (handles.image2 ,0.1);
axes (handles.axes3); imshow {(BW2)
impixelinfo;

set (handies.IDENTIFY, 'enzbic’, 'on'})y;
guidata (hCbject, handles}:;

hll

function RESET Callback(hObject, eventdata, handles)

cla(handles.axesl);

set (handles.axesl, 'visipnle', 'off"};
cla(handles.axes2);

set (handles.axes2, "vi=ikl
cla(handles.axes3);
set (handles.axes3, 'visible
set (handles.text],
set (handles.text2, ':
set (handles.text3, 'v:
set (thandles.text4, 's
set (handles.SELAYANG,
set (handles.SELAR, 'en
set (handles.IDENTIFY, 'enabl
guidata (hObject, handles);
clear a9l

clc

i

H
=oor Lj-')r

function IDENTIFY Callback{hObject, eventdata, handles)




BW 1m2bw (handles imagel ,0.1):

. - = . e .
e cidLes.axesd) ) lmshow (BW

handles areal—bwarea(BW)

BW2 1m2bw (handles image2 ,0.1);
Trhanddles axez il imahow RV

handles areaZ2=bwarea (BW2)

i1 f handles.areal >»>= handles.area?
set (handles.text2 , 'string' ,

set (handles.text4 , 's*vinag',"'-52.%Z a
else
set (handles.text2 , "stringt , Loops')
set (handles.textd , ‘=string','-2¢ BrY;
end

guidata (hCbject, handles);





