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Introduction

▪ Different tasks in fish farms: 
oTracking Fish.
oWater quality monitoring. (Ammonia level 

detection)
oAnomalies insides pond (Size, Speed, ..etc)

▪ We built our own fish tank to observe fish 
during the 24/7.

- UN Sustainable Development Goals
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- Our Fish Tank
http://documents.worldbank.org/curated/en/458631468152376668/pdf/831770WP0P11260ES003000F
ish0to02030.pdf

http://documents.worldbank.org/curated/en/458631468152376668/pdf/831770WP0P11260ES003000Fish0to02030.pdf


Problem Definition

Enhancing the classification accuracy of fish behavior under difficult 
water conditions by improving the water visual through image 
processing techniques, and providing real-time feedback on water 
quality through web and mobile applications.
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Block Diagram

4



Use Case Diagram
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Main Functional Requirement
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Function ID: FR6



Non-Functional Requirements 1/2

Usability

Reliability
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• Speed: Providing real-time notifications on any abnormal behavior in the pond. 
• Accuracy: Should be nearly 90% in clustering the type of each anomaly in the fish pond.
• For speed, we compress each video frame to enhance the speed (FR20). For Accuracy, we 

apply different clustering algorithms to ensure system accuracy (FR6).

• The system will be easy to use and learned as fish farmers are usually unfamiliar with 
modern technologies.

• Nielsen’s heuristics will be applied to ensure a simple and easy interface. A usability study 
is to be conducted with the client to get feedback and improve the usability.



Non-Functional Requirements 2/2
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Portability

Maintainability

• This feature is applied by implementing a responsive website that allows users to access 
the system on any web browser from any device.

• (MVC) design pattern along other design patterns are applied to make sure the system is 
flexible to improvements.

• (EAV) is implemented which allows the developers to easily apply new requirements.
• The system can be improved by letting the user label a new abnormal behavior which can 

improve the accuracy of the system.



Class Diagram

9



Methodology 
• Get data from YOLO and Optical flow

•Calculated extra features from collected data

•Form feature array and normalize it

•Use K-medoids to cluster it and detect the pond behavior
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Color Enhancement Experiment 

• Objective: 
Enhancing images in unclear water to increase the 
accuracy of fish detection.

• Setup:
It was done in our fish tank where the water was unclear. 
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Color Enhancement Results

12

- Before Enhancement - After Enhancement



Fish Tracking Experiment

• Objective:
Measuring the accuracy of tracking fish using optical 
flow with and without the combination with YOLO.

• Setup: 
We apply the tracking of fish trajectories on each video 
frame from the video footage we took from above the 
tank.
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Fish Tracking Results

Results when using Optical Flow only Results when using Optical Flow with YOLO
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Paper Acceptance
We’ve submitted our paper to The 11th International Conference on Ambient Systems, Networks and 
Technologies. April 6 - 9, 2020, Warsaw, Poland
Our Paper was accepted and will be published by Elsevier Science.
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Paper Reviews
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• We got the acceptance from all the 3 reviewers.

• Overall, the 3 reviewers said that the paper is well structured.

- Review 2 comment



Demo
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- Ammonia Paper Demo - Optical Flow without YOLO

- Optical Flow with YOLO



Any Questions?
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Thank You.
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Appendix
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Appendix
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- Ammonia Paper


