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quaculture is one of the fastest-growing food production sectors in the world. It is 

essential for food security and the livelihoods of many people. However, disease 

outbreaks pose a significant challenge to sustainable aquaculture production. They lead to 

major economic losses and decrease farm profitability. Traditional fish health monitoring 

relies on visual observations, lab tests, and manual record-keeping. These methods can be 

labor-intensive and take a lot of time. The rise of Artificial Intelligence (AI) provides new 

ways to manage fish health. These solutions include continuous monitoring, early disease 

detection, and predictive analytics (FAO, 2024). 

Understanding Artificial Intelligence in Aquaculture 
Artificial Intelligence refers to computer systems that can perform tasks usually requiring 

human intelligence, like learning, solving problems, recognizing patterns, and making 

decisions. In aquaculture, AI uses technologies such as machine learning, deep learning, 

computer vision, and sensor networks to analyze large amounts of biological and 

environmental data. These technologies help farmers monitor fish health more accurately and 

respond swiftly to potential threats (Li et al., 2023). 

AI-Based Monitoring of Fish Behavior 
Fish behavior is an important sign of health and welfare. Changes in swimming patterns, 

feeding habits, schooling behavior, and movement speed often happen before visible signs of 

disease show up. AI camera systems can continuously record fish behavior and use machine 

learning to spot unusual patterns. These systems send real-time alerts to farmers, allowing for 

early intervention and lowering the chances of large disease outbreaks (Føre et al., 2018). For 

example, fish with bacterial or parasitic infections may become lethargic, swim erratically, or 

eat less. AI systems can notice these small changes much earlier than traditional observation 

methods, which improves how we manage diseases. 

Computer Vision for Disease Detection 
One of the most promising application of AI in fish health monitoring is computer vision. 

Underwater cameras equipped with deep learning models can automatically detect visible 

disease symptoms such as skin lesions, fin erosion, hemorrhages, abnormal pigmentation, and 

parasitic infestations. The systems process thousands of images within seconds and classify 

fish as healthy or diseased with high accuracy (Yang et al., 2022). Automating image analysis 

reduces the need for human labor and human error, while providing consistent surveillance of 

disease. As imaging technologies progress, computer vision will become an integral 

component of modern aquaculture health management systems. 

Real-Time Water Quality Monitoring 
Fish health and susceptibility to disease are directly affected by water quality. Temperature, 

dissolved oxygen, pH, ammonia, nitrite and salinity should be kept within acceptable limits 

A 

mailto:asthadeshmukh15@gmail.com


Deshmukh and Deshmukh (2026) Agri Articles, 06(03): 947-949 (MAY-JUNE, 2026)     

Agri Articles ISSN: 2582-9882 Page 948 

for optimal fish growth and immune function. Sensor networks with AI integration 

continuously monitor aquaculture ponds and tanks, collecting and analyzing water quality 

data. Machine learning algorithms can identify trends, predict environmental changes and 

provide early warnings when conditions become stressful for fish. This proactive approach 

allows farmers to take corrective measures before the detrimental effects of water quality 

affect the health of fish (Jiang et al., 2023). 

Disease Prediction and Outbreak Forecasting 
One of the most useful applications of AI is predicting disease outbreaks before they take 

place. AI models can predict the probability of disease occurrence using previous disease 

records, environmental conditions, seasonal changes and management practices. Through 

predictive analytics, preventive health management can be achieved by timely 

implementation of biosecurity measures, vaccination programs, and environmental 

adjustments (Sarker et al., 2024). These forecasting systems move aquaculture management 

from a reactive to a preventive approach, thus reducing mortality and economic losses. 

Benefits of AI in Fish Health Monitoring 
The adoption of AI technologies offers several advantages for aquaculture health 

management: 

 Early detection of diseases and health disorders. 

 Continuous monitoring of fish behavior and environmental conditions. 

 Reduced labor and operational costs. 

 Improved accuracy and consistency in disease diagnosis. 

 Better decision-making through predictive analytics. 

 Enhanced fish welfare and production efficiency. 

 Reduced economic losses associated with disease outbreaks. 

These benefits contribute significantly to sustainable and profitable aquaculture operations. 

Challenges and Limitations 
AI has a lot of potential in aquaculture but faces several challenges in its implementation. 

High initial investment costs, lack of technical expertise, low digital infrastructure and lack of 

quality datasets can be barriers to adoption especially in developing countries. AI systems 

need to be calibrated, validated, and maintained constantly for trustworthy performance. 

Addressing these challenges will be key for wider adoption of AI-based fish health 

monitoring technologies (Li et al., 2023). 

Future Prospects 
The future for AI in aquaculture is very bright. We see further advances in smart sensors, 

robotics, cloud computing and precision aquaculture technologies leading to improved 

capabilities in fish health monitoring. AI integration with biosensors, genomic tools, and 

automated treatment systems could allow for real-time disease diagnosis and targeted health 

interventions. As these technologies become cheaper and more widely available, AI is likely 

to be a cornerstone of modern aquatic animal health management. 

Conclusion 
Artificial Intelligence is revolutionizing fish health monitoring by providing sophisticated 

tools for behavioral analysis, disease detection, water quality assessment, and outbreak 

prediction. Such technologies enable early intervention, enhance production efficiency and 

promote sustainable aquaculture development. However, technological advances will 

continue to drive the uptake of AI-based solutions for fish health management, despite 

challenges related to cost and infrastructure. The use of AI in aquaculture practices is a major 

step towards achieving healthier fish populations, increased productivity and long-term 

sustainability. 
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