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Al-Based Management System for Sustainable

Tilapia Farming in Freshwater
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Company Overview

Grand Innovative Ground S.P.C. is a one-person company specialized in developing applications, software,
digital platforms, smart robots, database and server management, and archiving. The company employs
experienced technical and administrative staff with over 15 years of diverse experience in programming,
process automation, and deep learning (artificial intelligence). The company has extensive expertise in
preparing government software for ministries and authorities in the Sultanate of Oman. Recently, it launched
several mobile tourism applications and web applications for government services, and Dakhtari Virtual Clinic
for chronic diseases, operating on automation and artificial intelligence. Currently, it is finalizing an Al-based

management system for sustainable tilapia farming in freshwater.
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Smart Aquaculture System Adle o920 SlUwl e Jgoal

The Smart Aquaculture Project in Freshwater is an innovative technological initiative aimed at transforming traditional fish farming into
modern tech farms that operate on machine learning. It extracts sensor readings to deliver real-time results and data for operational

automation . YOLOv8s deep learning algorithms were utilized to obtain high-quality inferences.
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Vision
The project was prepared to contribute to providing reliable technological solutions for tilapia aquaculture farms in the Sultanate of

Oman and to expand into countries middle east, Asia and Africa.
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Excessive costs for
water resources
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Incorrect fish egg
fertilization
methods
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Challenges
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High fish mortality due to
infectious diseases
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Lack of knowledge
about appropriate
fish weights for
maturity
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Unhealthy feeding
methods
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Smart Ecological Detection
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Using intelligent algorithms
to detect fish movement
ecology to identify infectious
and non-infectious diseases .

aioil JUI asail

Automated Feeding Control
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Automating sensors for
appropriate feeding of fish in
various ponds to ensure
optimal growth according to
correct nutritional standards .
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Computer Vision for Fish Biomass
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Enabling artificial
intelligence to calculate fish
biomass and store it in the
system every 24 hours .
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Project Objectives

&J Lo WU duound| dudlyall
Fish Health Monitoring

duouad| dyd! duslpo
dwidi Jglo slaylg yolgo il
JULLET o gl doy
o iU &xeoll yblpo Ul

Monitoring the healthy
environment of ponds and
providing rapid
technological solutions to
prevent the spread of
infectious fish diseases.
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Al Biomass & Auto
Feeding

Al Psychology & Disease Provided Services
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Operational
Automation

04

£I200 (0 0521 dydes olA
o il cuwliadl cliedl
Uldoc ailoil Guub e
do Ul juleo o9 AUl
. duounl|

™
8-\
9—-
] =

Bl

A feeding system that
controls the provision of
appropriate food to fish

through automated
feeding operations
according to correct

nutritional standards .
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Machine Learning
for Farms

03

edlou pladiwd
plhdiwl eldbuo JicBAI
Sl Judai o JIUI aleUl
ojooUl g Ulwlwaldl g
Gy guidlg duiguistul
g glioJl &y (6 isylgbul
Ul Judog

Utilizing artificial

intelligence models and

machine learning to analyze

data from sensors,
electronic devices, predict
emergencies in farm
environments, and perform

data analysis .
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Computer Vision
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Monitoring fish movement
and behavior using
advanced cameras,

analyzed via deep learning

techniques to ensure fish
health .
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Technologies Used
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Sensing Systems
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Installation of sensors in
fish ponds to measure
environmental variables
such as temperature,
oxygen levels, pH acidity,

and ammonia levels .
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Reduced water and resource costs Automated feeding control
®
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Optimal water and resource utilization Fish health monitoring
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Additional Resource
Utilization
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A pond is prepared to receive
feeding waste and residues via
pumps to separate water from
fertilizers, allowing it to be dried
and sold to farms .
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Increased Productivity
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Al-operated cameras were

placed to take precise images of
weights and numbers of harvest-
ready fish .
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Water Quality Improvement
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Sensors are installed for water

discharge when temperature
deaths,

automatically activating pumps

drops causing fish

for water circulation and
ensuring optimal conditions for
their survival .
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Main Benefits
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Pond Health Detection
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Sensors were introduced to
detect pond temperature levels
through machine learning to
avoid fish food poisoning .
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Deep
utilized for imaging and video
capture of fish carrying infectious
. parasites

learning algorithms were
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Al Biomass and
Auto Feeding
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Disease Detection
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Automated Water
Health Sensors
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Project Products
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Electrical and Solar
System
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Conclusion

The Smart Aquaculture Management System project for tilapia in
freshwater represents a primary objective to achieve local value
through the adoption of modern smart technologies. It aims to
enhance and optimize water quality in farms, manage feeding in
harmony with international nutritional standards, and
automatically monitor fish health—ultimately achieving faster

growth and higher returns for farm owners.
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