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abstract:

This paper presents an application of image processing techniques and machine learning
algorithm, to facilitate rapid diagnosis and identification of fish diseases and their causes,
and therefore early identification of these diseases to reduce their spread and speed of
treatment. In this paper we will recognize a disease called "streptococcal disease", this
system will be diagnosed if the fish is infected with this disease or not. The methods that
the user takes a picture of the fish and system show him if the fish is sick or not.This is
done after preprocessing for input images then extract disease area to identify it by
feature extraction technique and then calling Naive Bayes Algorithm & PSO(Particle
Swarm Optimization) Algorithms to display If the fish is infected by streptococccal
disease or not.

Keywords:Streptococcal Disease,Segmentation, Naive Bayes, ORB (Oriented Fast and
rotated Brief),PSO(particle swarm optimization algorithm).

1-Introduction:

Fish is one of the most important vertebrates found throughout the world. Fish is one of
the most important food sources in the world, and most countries rely on food as their
main source.So these countries are interested in setting up fish farms to raise fish and
with the spread of some bacteria that affect fish and cause some serious diseases that
lead to the death of these fish as a disease called streptococcal caused by a type of
bacteria called Gram-positive (they appear purple/blue when stained using a procedure
called a Gram stain). By contrast, most of the common disease-causing bacteria of fish
are Gram-negative (appear pink with a Gram stain). This is important when considering
treatment options. This extremely serious disease causes the deaths of many fish and
also infectious and also common highly in tilapia.When the fish is infected with the
disease, it is separated from the rest of the fish and is done in traditional ways that take
time and effort, especially in the large fishs farms.so, we offer this System(Fish Expert
System) to diagnose fishs diseases and treated them as soon as possible.this system will
diagnose streptococcal disease using machine learning algorithm, image processing
techniques and feature extraction technique .So to build this system we will follow three
steps:Preprocessing for images of diseases fishs using image processing techniques as(
remove noise ,remove background) ,Extracting pathogen area from images of infected
fish by applying ORB(Oriented Fast and rotated Brief) algorithm and do dataset then
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using machine learning Naive Bayes classifier and PSO (particle swarm optimization
algorithm) to be able to predict if any input image infected with streptococcal disease or
not.This system is evaluated if it is good or not based on accuracy who gets from the
classifier algorithm and also the speed of response to the correct diagnosis.this based on
the dataset we are get for infected and non-infected fish to learn the algorithm well.

2-Material and Methods:

In this section we will talk about the steps that system is going through to diagnose the
streptococcal disease from input images to the output. The first step preprocessing for
input images for infected and uninfected fish,then extracting feature from input images
to extract dataset and then applying machine learning algorithm by spliting dataset to
training and testing data to learn the algorithm we evaluate the algorithm if it is good or
not according to accuracy and prcentage of error of it.
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Fg.1: the workflow of the total process of the system

2.1-Input Image

Collecting images of infected fish and healthy fish to do classifier by using machine
learning algorithm
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Fig2.1:fish infected by streptococcal disease Fig2.2:healthy fish
2.2:Pre-processing

Any input image do for it preprocssing using image processing technique removing noise
,segmentation(remove background) to detect object(fish)only.

Fig3.1:image before preprocessing Fig3.2:image after preprocessing
2.3:Feature Extraction

Using feature ettraction technique ORB(Oriented Fast and rotated Brief) algorithm.as it
ORB technique is better than SIFT, Fast, and HOG feature extraction as the prevalent
SURF and SIFT feature descriptors are computationally complex and demand very high
level hardware requirements for processing. Off late, ORB, a cost effective feature
descriptor, has been effective for such systems.Using feature extraction technique(ORB)
to extract feature from object(fish) and identify the affected area for infected fish.first
step in feature convert image from color level to gray level and then extract four feature
from image (Mean,Median,Standard Deviation, and Variance).and put it in excel file.csv
to get dataset.
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variance 1s9: 5743,727375186714

Fig4:applying feature(ORB) to extract the value from image

2.4:Particle Swarm Optimization (PSO)

Particle Swarm Optimization (PSO) is an efficient evolutionary computation technique
which selects the most optimum features which contribute more to the result which
reduces the computation time and increases the accuracy. Experimental result shows
that the proposed model with PSO as feature selection increases the predictive accuracy
of the Naive Bayes to classify fish disease.

2.5:Machine Learning Naive Bayes Classifier

After extrction five feature from infected and healthy fish images to make classification
between the image if infected by strptococcal disease or not and do dataset based on this
two class(infected by strptococcal or not)and then applying machine learning Naive
Bayes classifier on dataset extracted to train on this dataset and produce the accuracy
for the system after then predict if fish is infected by strptococcal disease or not.
3:Dataset

collected dataset from different site for fish images and from YouTube videos and these
aren't copy righted for infected by strptococcal disease and healthy fish in this paper .he
following table is sample of database that contains extracted features that I extracted
from the result of preprocessing step which is infected and healthy samples:
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range,variance,stander,mean, median,class
255,5712.026858,75.57795219,135.0802596,128.0
255,5273.166978,72.61657509,164.43822,176.0
255,5737.111493,75.74372247,130.4437023,128,0
255,5477.357396,74.00917103,138.8391029,137.0
255,5522.206815,74.31155237,140.7420233,144.,0
255,6184.910817,78.64420396,134.0147377.134.0
255,5879.140597,76.67555411,128.3479056,126.,0
255,5602.659118,74.85091261,126.4616678,128,0
255,5614.398145,74.92928763,146.1917873,149.0
255,5799.173121,76.15230214,135.5543515,135.0
255,5671.585897,75.30993226,124.1598125,124.0
255,5745.883939,75.80160908,126.572875,125.0
255,5838.353599,76.40911987,129.08675,128,1
255,5798.47207,76.14769905,136.6621875,136.1
255,5623.394757,74.98929761,121.3338125,119,1
255,5930.945325,77.01263094,133.64975,130.1
255,5522.973693,74.31671207,142.6833813,143.1
255,5743.659029,75.78693178,129.7895625,128.,1
255,6057.638641,77.83083348,142.3225625,142,1
255,5602.331266,74.84872254,144.7573492,148.,1
255,5821.191075,76.29673043,155.28775,166,1
255,5736.595206,75.74031427,143.5876567,141,1

Fig5: this fig represents samples of extracted features where class(1) for healthy fish and
class(0)for infected fish

4-Result:

We evaluate the speed of system in the correct diagnosis of the fish disease based on the
accuracy. the accuracy of this system after applying Naive Bayes algorithm is 85%. and
we applying  this dataset on anthor machine learning(Random
ForestClassifer,DecisionTreeClasifier algorithm,SuportVectorMachineClassifier).and we
geet the accuracy for all we show it in this Fig.
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Fig6:the result of (NB, SVM, Decision Tree, Random Forest) Algorithms in evaluation
process
this fig show that the Naive Bayes Algorithm is best in classifiction and this will show in
confusion matrix.
*Confusion Matrix
A confusion matrix is a table that is often used to describe the
performance of a classification model(Naive Bayes) thet shows 85%
accuracy through the Naive Bayes clasifier
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Fig7:confusion matrix of Naive Bayes classifier
*Classification Report of Naive Bayes

Class Precision Recall F1-Score Support
Healthy 0.80 1.00 0.89 4
Infected 0.00 0.00 0.00 1
Avg/Total 0.64 0.80 0.71 5

Fig8:Classification Report of confusion matrix
5-Conclusion and Discussion:
In this paper we displays To diagnose fish diseases(streptococcal disease)with accuracy
85% by using machine learning algorithm(Naive Bayes)and image processing
techinque(segmentation).This system helps us to identify fish diseases(strptococcal
disease)quickly,less cost and and effortlessly from traditional methods.For quick
treatment and separate them from healthy fish in Fish Farms.
6-Future work:
We will also increase the number of dataset to increase the accuracy more than 85%.We
plan to diagnose all fish diseases found in all fish species and also offer solutions for
treatment of diseases.and also we will work by deep learning for the system for become
a Sensor to be able to take images for the fish under water and identify the patient and
the proper and determine the type of disease.
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