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Introduction 1/4

Fish farm environment strongly affects fish behavior and health. 

An uncontrolled environment may cause fish mortality. 

The proposed system serves this field by analyzing fish farm 

environment and is presented in three consequent stages.
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First Stage

The system contains interface circuit that connects reality and computer 

recognition systems. The interface circuit consists of three main parts.

1) Raspberry Pi 3 2) Sensors 3) Camera

PHTemperature



Second Stage
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Fish Disease Classification

Our system classify three different 

types of fish diseases

EUS ICH COLUMNARIS

Fish Tracking

Our system tracks fish movements 

to hep in expectation of fish 

behavior
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Third Stage
The system sends a notification through an android application to 

inform users of any improper farm conditions and any detected 

infections. 



Related Work I

Approach

Algorithm

Result

Automatically detects or diagnoses the 

EUS diseased fish

Canny’s edge detection, Fast algorithm, 

PCA, Neural Network

86%  on images taken from sources as 

NGRF, Lucknow and CIFRI



Related Work II

Approach

Algorithm

Result

Detects or diagnoses the EUS diseased fish.

PCA, K-Means Clustering and HSV

90%  on images collected from the different 

part of the Barak Valley, Assam



Related Work III

Approach

Algorithm

Result

Extract pathogen area of infected fish and send  

notification about diagnosed disease and 

to the fish farmers

3x3 mean filter, edge sharpening filter, 

Morphological erosion and dilation operations, 

Polar and geometric feature, PCA

90%  on images collected from 8 different 

aquaculture farms in the Wando, Jindo, and 

Yosu areas of Korea



Problem Statement

❖ Building a system that achieves higher accuracy than manual 

checking.

❖ Prevent fish diseases from spreading in fish farms.

❖ Solve problem that experts may face such as to Fast fish 

movement and unclear vision.



Challenges

❖ There is no published public  

dataset 

• Fish4knowledge only and the site is 

for sale. 

❖ Color segmentation approaches

• Specify 1 odd color 

❖ Limited human vision due 

to earthen ponds

❖ A lot of measurements should  be 

controlled 

❖ Inaccurate Segmentation (As 

Color Segmentation).

❖Concerns on diagnosing one disease at 

time

❖ Fish Fast Movement  



Dataset 1/2
Our data-set includes images of fish with the three types of fish 

diseases. Our data-set were collected from different internet 

resources. We also collected some images from “Africa Aquaculture Research 

and Training Center (AARTC), Abbassi, Egypt”

Prof. Dr. Ayman Anwar Ammar

Central Laboratory for Aquaculture Research (CLAR)

Egypt
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However, the number of images collected is not large 

enough to train the system. Therefore, we applied data 

augmentation to increase our samples because the 

collected images are not sufficient for training purpose. 



Motivation

• In Egypt, The intensive aquaculture farming has grown increasingly,

• especially in the deserts of northern Sinai. Fish farms are distributed 

through the

• Nile Delta region and concentrated mainly in the Northern lakes



System Overview



Class Diagram



Algorithms used

❖Segmentation:
• Gaussian Distribution

❖Classification:

• Different architectures of convolutional neural network

❖Tracking
• Vision Point Tracking using Kanade-Lucas-Tomasi (KLT) 

feature-tracking algorithm



Raspberry Pi connection with sensors



Hardware-circuit



Pre-processing

During the pre-processing phase, Three different color spaces were applied; 

RGB, YCbCr, XYZ and LAB.

RGB XYZ YCBCR



Segmentation

For segmentation, we built a Gaussian distribution in 

three different color space, Building an effective 

Gaussian distribution requires a suitable computed 

means and covariances.



CNN Classification
❖ ResNet18 

❖ ResNet50

❖ ResNet101

❖ Alex-Net

❖ VGG16

❖ VGG19

❖ mobilenetv2

❖ Xception

❖ Inceptionresnetv2

❖ Shufflenet

❖ Nasnetmobile

❖ Nasnetlarge

❖ Squeezenet

❖ Inceptionv3

❖ Densenet-201

❖ Googlenet



Object Detection

❖ In our proposed approach, we applied 

vision.CascadeObjectDetector System object, It detects 

objects in images by sliding window over the image. Then 

uses a cascade classifier to decide whether the window 

contains the object of interest. 



Tracking

❖Benchmark Trajectories for Multi-Object

❖Tracking Histogram-based object

❖Tracking vision. Point Tracker  using KLT 

Algorithm



Segmentation Experiments 1/2

• For segmentation, we build the Gaussian model on XYZ, LAB and 

YCBCR color spaces. We found that EUS achieved good results in 

LAB color space, while ICH achieved good results in YCBCR color 

space and Columnaris in XYZ.

51.9% 74.5% 85.8%

60.1% 79.8% 30.3%

79.7% 64.9% 16.1%



Segmentation Experiments 2/2



Cnn Experiments 1/3

Achieved training accuracy result



Cnn Experiments 2/3

Achieved test accuracy result



Cnn Experiments 3/3



HOG Feature Haar Feature

HOG features are often used to detect 

objects such as people and cars. They are 

useful for capturing the overall shape of 

an object.

Haar features are often used to detect faces 

because they work well for representing fine-

scale textures.

Object Detection Experiments

In our experiment, HOG feature outperformed haar feature and it achieved good 

accuracy when applying 'MinSize' and 'Threshold' to enhance the detection to be 

more accurate 



Video Trajectory Experiments

Matrix Creation



Tracking-Scenario

• Waypoints:  calculate the position for 

each bonding box in the matrix

• Velocity in the navigation coordinate 

system at each way point in meters per 

second, specified as an N-by-3 matrix



Track Segmentation



Final result 

• In the tracking phase, Vision.pointTracker is applied by using 

the Kanade-Lucas-Tomasi (KLT) algorithm . The Estimate 

Geometric Transformation is then applied to determine the 

transformation between the point locations in the previous and 

current frames



Fish  Tracking Experiments

After applying fish tracking, fish velocity is then calculated to help in the 

expectation of fish behavior.

The velocity is calculated my multiplying the distance of centroids between 

previous frame and current frame. 

This is done by getting the video frame rate (frame/second), the video scale 

(meter/pixel).



User interface Android 



User interface Web



Data Augmentation Demo 



Published in: 2019 14th International Conference on Computer 

Engineering and Systems (ICCES)

• https://ieeexplore.ieee.org/document/9068141

• Akhbar el youm news : Link

• youm7 news: Link

• Elwatann news: Link

• Gomhuria news: Link

• Ahram gate news: Link

https://ieeexplore.ieee.org/document/9068141
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http://www.youm7.com/4846281
https://www.elwatannews.com/news/details/4873358
https://m.gomhuriaonline.com/%D9%85%D8%B4%D8%B1%D9%88%D8%B9 %D8%AA%D8%AE%D8%B1%D8%AC %D9%84%D8%B7%D9%84%D8%A8%D8%A9 %D8%A8%D8%AC%D8%A7%D9%85%D8%B9%D8%A9 %D9%85%D8%B5%D8%B1 %D8%A7%D9%84%D8%AF%D9%88%D9%84%D9%8A%D8%A9 %D9%8A%D8%B5%D9%84 %D9%84%D9%84%D8%B9%D8%A7%D9%84%D9%85%D9%8A%D8%A9  %D8%A7%D9%84%D8%A8%D8%B1%D9%86%D8%A7%D9%85%D8%AC %D9%8A%D8%AA%D9%8A%D8%AD %D8%A7%D9%84%D9%85%D8%AA%D8%A7%D8%A8%D8%B9%D8%A9 %D8%A7%D9%84%D8%A2%D9%84%D9%8A%D8%A9 %D9%84%D9%85%D8%B2%D8%A7%D8%B1%D8%B9 %D8%A7%D9%84%D8%A3%D8%B3%D9%85%D8%A7%D9%83 /646408.html
http://gate.ahram.org.eg/News/2431843.aspx


User Expert

دكتور خالد احمد السيد                 .أ

رئيس مجلس إدارة الهيئة العامة للثروة السمكية      



Thank
you



Appendix

Activity Diagram



Sequence Diagram

1 2 3



Database Shema



MVC Architecture 
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