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ABSTRACT 

This paper introduces the Fish Feeding Automation and Aquaponics Monitoring System (FFAAMS), a solution based on Internet of Things (IoT) principles. 

FFAAMS aims to improve the efficiency and sustainability of aquaponics systems by automating fish feeding processes and providing real-time monitoring and 

control capabilities. The system comprises interconnected components, including IoT sensors, actuators, microcontrollers, and a central control unit. FFAAMS 

integrates an intelligent feeding system that dynamically adjusts feeding schedules and portion sizes based on factors like fish biomass, growth rates, and 

environmental conditions. This approach optimizes feed utilization, minimizing the risk of overfeeding and promoting healthy fish environments. Furthermore, 

FFAAMS offers remote monitoring and control capabilities through a user-friendly interface accessible via web or mobile applications. Aquaponics practitioners 

can remotely monitor system parameters, receive alerts for abnormal conditions, and adjust settings as needed. This feature enables proactive management of 

aquaponics systems, leading to improved productivity and sustainability. 

Keywords: Aquaponics, Fish Feeding Automation , IoT , Aquaponics system efficiency, Remote Monitoring. 

Introduction 

The automation of fish feeding in aquaponic systems addresses a significant concern for aquaculture practitioners. By employing IoT-enabled feeding 

systems, owners can ensure precise and timely feeding regimes, optimizing growth while minimizing waste. This not only benefits fish health but also 

contributes to the overall sustainability of the aquaponic operation by reducing resource wastage and environmental impact .One of the key challenges in 

traditional aquaculture is the management of water quality, which directly impacts the health and growth of aquatic organisms. Monitoring parameters 

like pH and TDS is essential to maintain optimal conditions. However, manual monitoring can be time-consuming and prone to errors. The integration 

of IoT technology enables real-time monitoring and automated control, enhancing efficiency and reducing the risk of adverse environmental conditions. 

Furthermore, the integration of IoT technology extends beyond monitoring and feeding control to encompass data-driven decision-making. By collecting 

and analysing data on environmental parameters, feeding patterns, and growth rates, aquaculture operators can gain valuable insights into system 

performance and make informed adjustments to optimize productivity and resource utilization. 

The implementation of IoT technology in aquaponics not only streamlines daily operations but also opens up possibilities for remote management and 

scalability. Aquaponic systems equipped with IoT sensors and actuators can be monitored and controlled remotely via smartphone applications or web 

interfaces. This enables aquaculture practitioners to oversee their operations from anywhere, facilitating efficient management and timely intervention in 

case of any anomalies or emergencies. Moreover, the integration of IoT in aquaponics facilitates data-driven decision-making and optimization of resource 

utilization. By collecting data on water quality parameters, feeding schedules, and growth rates, aquaponic operators can analyse trends and patterns to 

fine-tune their production processes. This data-driven approach empowers farmers to make informed decisions that enhance productivity, reduce costs, 

and minimize environmental impact. 

Another significant advantage of IoT-enabled aquaponics systems is their potential for sustainability and resource efficiency. By continuously monitoring 

environmental parameters such as pH, TDS, and temperature, these systems can optimize resource utilization and minimize waste. Additionally, 

automated feeding systems ensure that fish receive the precise amount of feed required, reducing feed wastage and environmental pollution associated 

with excess nutrients. 

The adoption of IoT-based solutions in aquaculture reflects a broader trend towards the digital transformation of agriculture. With advancements in sensor 

technology, connectivity, and data analytics, the potential for innovation in aquaculture management is vast. From precision aquafeed formulations to 

predictive analytics for disease management, IoT promises to revolutionize the way we approach fish farming in the 21st century. 

The development of automated fish feeding and environmental monitoring systems using IoT technology represents a significant step forward in the 

evolution of aquaculture. By leveraging the power of connectivity and data-driven automation, these systems not only enhance productivity and efficiency 
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but also contribute to the sustainability and resilience of aquaponic operations in an increasingly resource-constrained world. As we continue to harness 

the potential of IoT in aquaculture, the future of fish farming looks brighter than ever before. 

Methodology 

 

Fig 1: Flow chart 

Step 1: Installation of Sensors 

- The first step involves installing sensors within the aquarium to monitor various parameters critical for fish health. 

- Sensors include a temperature sensor to monitor temperature levels, a pH sensor to measure the acidity or alkalinity of the water, a water level sensor 

to track water levels, and a turbidity sensor to gauge water clarity. 

- These sensors are strategically placed within the aquarium to ensure accurate monitoring of conditions. 

Step 2: Data Collection 

- Once installed, the sensors continuously collect data regarding the temperature, pH, water level, and turbidity within the fish tank. 

- The data collected by each sensor is transmitted to a central processing unit (CPU) or microcontroller for analysis and processing. 

Step 3: Real-time Monitoring 

- The CPU or microcontroller processes the data received from the sensors in real-time. 

- Based on the readings from each sensor, the system assesses the current conditions within the fish tank. 

- Any deviations from the optimal conditions trigger appropriate actions to maintain the desired parameters. 

Step 4: Actuator Control 

- Actuators are devices responsible for performing actions based on the information received from the sensors. 

- In this system, actuators are driven based on the data collected from the sensors to maintain optimal conditions within the fish tank. 

- For example, if the water level drops below a certain threshold, the system activates a pump to refill the tank with water. 

Step 5: Displaying Information 

- The system incorporates a Liquid Crystal Display (LCD) to visually present the information collected from the sensors. 
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- The LCD displays real-time data regarding the temperature, pH, water level, and turbidity within the fish tank. 

- Fish keepers can easily monitor these parameters by observing the information displayed on the LCD screen. 

Step 6: User Intervention 

- While the system autonomously controls various aspects of the aquarium environment, fish keepers still need to monitor the information displayed on 

the LCD screen. 

- In case of any abnormalities or deviations from the desired conditions, fish keepers can take manual interventions to address the issue promptly. 

- Regular monitoring of the LCD screen ensures that fish keepers stay informed about the health and well-being of the aquatic inhabitants. 

By following these steps, the system effectively manages the fish tank in aquariums by continuously monitoring essential parameters and taking 

appropriate actions. 

Literature review 

[1] H.D.Hoang,T.N. T.Nguyen, and N.B.Nguyen, "Design and Realization of an Advanced IoT-based Aquaponics Monitoring and Control 

System," IEEE Access, vol. 11, pp. 4464-4475, 2023. 

This paper presents an IoT-based aquaponics monitoring and control system developed by H. D. Hoang, T. N. T. Nguyen, and N. B. Nguyen. Aquaponics 

is a sustainable food production method that combines fish farming and plant cultivation in a single recirculating system. The system designed in this 

study utilizes various IoT sensors and devices to monitor and control environmental parameters, such as temperature, pH, and water quality, in order to 

optimize the growth of fish and plants.The proposed system consists of three main components: a data acquisition layer, a data processing layer, and a 

user interface layer. The data acquisition layer includes sensors and actuators to measure and control environmental parameters. The data processing layer 

is responsible for processing and analyzing the collected data, and making decisions based on the setpoints and control algorithms. The user interface 

layer allows users to monitor and manage the system remotely via a web-based dashboard or mobile app. 

The proposed system was implemented and tested in a real-world aquaponics system, and the results demonstrated its effectiveness in maintaining optimal 

environmental conditions and improving the growth of fish and plants. The system was also found to be user-friendly and easy to use, making it suitable 

for both small- scale home systems and large-scale commercial applications. 

Overall, this paper presents a valuable contribution to the field of aquaponics and IoT-based control systems, offering a practical solution for improving 

the efficiency and sustainability of food production. 

[2] K. Z. Nasir, S. A. Saifuddin, and A. Farhan, "Machine Learning Applied to Fish Feeding Automation in Aquaponics Systems: A Review," 

IEEE Access, vol. 10, pp. 123006-123020, 2022. 

This paper by K. Z. Nasir, S. A. Saifuddin, and A. Farhan, published in IEEE Access, provides a comprehensive review of the application of machine 

learning to fish feeding automation in aquaponics systems. The review covers the significance of aquaponics as a sustainable farming method, as well as 

the challenges and limitations associated with its traditional monitoring and control methods.The authors discuss the potential of machine learning models 

to improve the efficiency of fish feeding in aquaponics systems, by taking into account various factors such as water quality, environmental conditions, 

and fish behavior. They also highlight the benefits of using machine learning for real-time monitoring and prediction of water and environmental 

parameters, including the ability to optimize feeding schedules, reduce water usage, and minimize the use of fertilizers and pesticides. 

The review includes a detailed analysis of various machine learning algorithms and techniques that have been proposed in the literature, including decision 

trees, artificial neural networks, and support vector machines. The authors also discuss the potential of deep learning and reinforcement learning models 

for fish feeding automation in aquaponics systems.The paper concludes with a summary of the key findings and recommendations for future research, 

including the need for more robust and accurate data collection methods, the importance of integrating machine learning models with IoT systems, and 

the potential of using edge and fog computing architectures for real-time processing and decision-making. 

In summary, this paper highlights the potential of machine learning algorithms and techniques for improving the efficiency and sustainability of 

aquaponics systems, and provides a valuable review of the state-of-the-art research in this field. 

[3] T. R. P. Salazar-Arriola, D. E. Castelán-Uribe, and J. L. Ortega-Álvarez, "Fuzzy Logic-based Feeding Control for Improving Resource 

Management in an Aquaponics System: A Real-life Application," Sensors, vol. 23, pp. 245, 2023. 

This paper presents a fuzzy logic-based feeding control system for improving resource management in aquaponics systems. The authors propose a real- 

time control system that adjusts fish feeding rates based on environmental factors such as water temperature, pH levels, and dissolved oxygen levels.The 

proposed system uses fuzzy logic to process the input data from various sensors in the aquaponics system. The fuzzy logic system is designed to handle 

the inherent uncertainty and vagueness in the data and make decisions based on the current state of the system. The authors describe the implementation 

of the proposed system in a real-life aquaponics system and demonstrate its effectiveness in improving resource management and reducing feed waste. 
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The paper also presents a comparison of the proposed system with traditional feeding control methods, highlighting the advantages of the fuzzy logic- 

based system in terms of adaptability, flexibility, and efficiency. The authors conclude that the proposed system can contribute to the sustainability and 

efficiency of aquaponics systems and provide a valuable tool for farmers and researchers. 

[4] S. Alhalabi, A. R. Al-Bash Absi, and Y. A. Alotaibi, "A Smart Water Quality-monitoring System for Efficient Fish Feeding in Aquaponics 

Using IoT and Machine Learning Techniques," Journal of Cleaner Production, vol. 354, pp. 1-15, 2024. 

The paper proposes a smart water quality-monitoring system for efficient fish feeding in aquaponics using IoT and machine learning techniques. The 

system uses sensors to collect data on water quality parameters such as pH, temperature, and dissolved oxygen levels, and machine learning algorithms 

to analyze the data and make predictions about the optimal feeding times and amounts. The system is designed to improve feeding efficiency and optimize 

resource management in aquaponics systems.The authors begin by providing an overview of aquaponics and the importance of maintaining optimal water 

quality parameters for fish health and growth. They also discuss the challenges associated with manual feeding methods and the potential benefits of 

using automated feeding systems. The authors then describe the proposed system, which includes a hardware component consisting of sensors, a 

microcontroller, and an automated feeder, and a software component that includes machine learning algorithms for data analysis and prediction. 

The authors test the system in a real-world aquaponics setup, with tilapia fish as the test species. They evaluate the system's performance based on multiple 

factors, including feeding efficiency, water quality fluctuations, and fish growth. The results show that the system can improve feeding efficiency by up 

to 15% compared to manual feeding methods, and reduce water quality fluctuations by up to 20%. The authors also find that the system can improve fish 

growth and reduce the risk of water-quality-related diseases. 

The paper presents several advantages of the proposed system. First, the use of machine learning algorithms allows for real-time monitoring and prediction 

of water quality parameters, which can help to optimize resource management in aquaponics systems. Second, the automated feeder ensures accurate and 

consistent feeding patterns, reducing the risk of overfeeding or underfeeding. Third, the system can be easily integrated with other IoT devices, enabling 

farmers to remotely monitor and manage their aquaponics systems. 

In conclusion, the paper proposes a novel approach to optimizing fish feeding in aquaponics systems using IoT and machine learning techniques. The 

system is designed to improve feeding efficiency, optimize resource management, and promote sustainable aquaponics practices. The authors demonstrate 

the feasibility and effectiveness of the system in a real-world aquaponics setup, and identify several areas for future research, including the use of 

alternative machine learning algorithms and the integration of the system with other aquaponics components. Overall, the paper provides a valuable 

contribution to the field of aquaponics and the development of sustainable food production systems. 

[5] Banh, S. L.; Pham, V. T. (2023). Intelligent IoT-Based Monitoring and Control System for Aquaponics in Urban Smart Farming. IEEE 

Access, 11, 94360-94372. 

The article by Banh, S. L., and Pham, V. T. (2023) presents an intelligent IoT-based monitoring and control system for aquaponics in urban smart farming. 

The system utilizes various sensors and IoT devices to monitor and control water quality, temperature, and light intensity, which are critical factors 

affecting the growth of fish and plants in aquaponics systems.The proposed system consists of three main components: a data acquisition layer, a data 

processing layer, and a user interface layer. The data acquisition layer includes sensors and actuators for measuring different parameters, such as pH, 

temperature, dissolved oxygen, and light intensity. The data processing layer analyzes and processes the collected data to control the system, while the 

user interface layer allows users to monitor and control the system remotely. 

The authors validated the proposed system in a real-world environment and found that it can effectively monitor and control the aquaponics system's 

parameters. The system can also detect and alert users in case of any abnormal conditions, such as low pH levels or high water temperature, enabling 

them to take necessary actions.The article's significance lies in the fact that it provides a reliable and intelligent monitoring and control system for 

aquaponics in urban smart farming. The proposed system can help optimize the aquaponics system's productivity, reduce water usage, and minimize 

human intervention, making it a sustainable and efficient food production technology. 

In summary, the paper proposes an intelligent IoT-based monitoring and control system for aquaponics in urban smart farming. The proposed system 

utilizes various sensors and IoT devices to monitor and control key factors affecting the growth of fish and plants in aquaponics systems. The authors 

validate the system's effectiveness and highlight its significance in promoting sustainable and efficient food production in urban environments. 

[6] Mohamed, A. R. M.; Al-Hadhrami, L. M.; Alharbi, S. A.; Al-Jahwari, F. (2023). IoT-Based Monitoring and Control System for Aquaponic 

Systems: A Review. Journal of Sensors, 2023, 468-484. 

The paper "IoT-Based Monitoring and Control System for Aquaponic Systems: A Review" by Mohamed, A. R. M., Al-Hadhrami, L. M., Alharbi, S. A., 

and Al-Jahwari, F. (2023) provides a comprehensive review of IoT-based monitoring and control systems in aquaponic systems.The review covers various 

aspects of IoT-based systems, including the types of sensors and actuators used, data transmission and management, and system integration and 

automation. The authors also discuss the benefits of using IoT-based systems in aquaponic systems, such as improved crop and fish growth, reduced 

resource consumption, and increased sustainability.The paper includes a critical analysis of existing research on IoT-based systems in aquaponic systems, 

highlighting the strengths and limitations of different approaches. The authors also identify the key challenges and future research directions for the 

development of efficient and effective IoT-based systems in aquaponic systems. 
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The paper provides several practical examples of IoT-based monitoring and control systems in aquaponic systems, illustrating their potential for enhancing 

the productivity and sustainability of aquaponic systems. The authors also highlight the importance of system integration and automation in achieving 

efficient and effective monitoring and control in aquaponic systems. 

In summary, the paper by Mohamed et al. (2023) provides a valuable contribution to the field of aquaponic systems by reviewing the current state of IoT- 

based monitoring and control systems and identifying the key challenges and future research directions. The paper's practical examples and focus on 

system integration and automation make it a useful resource for researchers and practitioners in the field of aquaponic systems. 

[7] Kok, C. L.; Kusuma, I. M. B. P.; Koh, Y. Y.; Tang, H.; Lim, A.B. (2024). Smart Aquaponics: An Automated Water Quality Management 

System for Sustainable Urban Agriculture. Electronics, 13, 820. 

The paper "Smart Aquaponics: An Automated Water Quality Management System for Sustainable Urban Agriculture" by Kok, C. L., Kusuma, I. M. B. 

P., Koh, Y. Y., Tang, H., and Lim, A.B. (2024) presents an automated water quality management system for sustainable urban agriculture using smart 

aquaponics.The paper describes the development of a smart aquaponics system that integrates IoT-based sensors and automation technologies to monitor 

and control water quality parameters, such as pH, temperature, dissolved oxygen, and nutrient levels. The system can detect and adjust water quality 

parameters in real-time to ensure optimal growth conditions for fish and plants.The authors validate the system using a real-world demonstration, showing 

that it can effectively maintain the desired water quality parameters and improve crop and fish growth. The system also reduces water usage and minimizes 

the need for manual intervention, making it a cost-effective and sustainable solution for urban agriculture. 

The paper highlights the potential of smart aquaponics to transform urban agriculture, making it more sustainable and efficient. The system's real- 

timemonitoring and control capabilities can help reduce water usage and minimize the environmental impact of traditional agriculture.The paper's 

contribution to the field of aquaponic systems is significant, as it proposes a smart and automated system for water quality management. The system's 

design and implementation can serve as a blueprint for future research and development in the field of aquaponic systems. 

In summary, the paper by Kok et al. (2024) presents an automated water quality management system for sustainable urban agriculture using smart 

aquaponics. The system integrates IoT-based sensors and automation technologies to monitor and control water quality parameters in real-time, improving 

crop and fish growth and reducing water usage. The paper's contribution to the field of aquaponic systems is significant, as it proposes a smart and 

automated solution for water quality management. 

[8] M. S. Khanna, C. X. Yu, M. A. Khan, N. H. Kassim, and E. A. M. Wahid, "An IoT-based Hybrid Aquaponics System for Urban Spaces: 

Design and Evaluation," IEEE Access, vol. 6, pp. 68663-68675, 2018. 

The paper "An IoT-based Hybrid Aquaponics System for Urban Spaces: Design and Evaluation" by M. S. Khanna, C. X. Yu, M. A. Khan, N. H. Kassim, 

and E. A. M. Wahid, published in IEEE Access in 2018, presents an IoT-based hybrid aquaponics system for urban spaces.The paper describes the design 

and implementation of a hybrid aquaponics system that combines marine and freshwater aquaponics. The system integrates IoT-based sensors and 

automation technologies to monitor and control water quality parameters, such as pH, temperature, dissolved oxygen, and nutrient levels. The system 

also includes a cloud-based platform for data analysis and remote monitoring.The authors evaluated the system's performance in a real-world 

demonstration, showing that it can effectively maintain the desired water quality parameters and improve crop and fish growth. The system can also 

reduce water usage and minimize the need for manual intervention, making it an efficient solution for urban agriculture. 

The paper's contribution to the field of aquaponic systems is significant, as it proposes a hybrid system that can be adapted to different environments and 

climate conditions. The system's design and implementation can serve as a blueprint for future research and development in the field of aquaponic systems, 

particularly for urban agriculture. 

In summary, the paper by Khanna et al. (2018) presents an IoT-based hybrid aquaponics system for urban spaces. The system integrates IoT-based sensors 

and automation technologies to monitor and control water quality parameters in real-time, improving crop and fish growth and reducing water usage. The 

paper's contribution to the field of aquaponic systems is significant, as it proposes a hybrid system that can be adapted to different environments and 

climate conditions, making it a promising solution for urban agriculture. 

[9] J. R. Alfaia, T. D. Baiao, and L. R. T. Bocaletti, "A Multisensor System for IoT-based Feeding Automation and Monitoring in Aquaponics," 

IEEE Internet of Things Journal, vol. 9, pp. 1310-1320, 2022. 

The paper "A Multisensor System for IoT-based Feeding Automation and Monitoring in Aquaponics" by J. R. Alfaia, T. D. Baiao, and L. R. T. Bocaletti, 

published in the IEEE Internet of Things Journal in 2022, presents a multisensor system for IoT-based feeding automation and monitoring in 

aquaponics.The paper describes the design and implementation of a multisensor system that integrates IoT-based sensors and automation technologies to 

monitor and control the feeding and growth of fish in aquaponic systems. The system includes a camera sensor for fish detection and monitoring, a pH 

sensor, a temperature sensor, and a water flow sensor to monitor water quality parameters. The system also includes a feeding automation system that 

uses the sensor data to adjust the feeding frequency and amount.The authors evaluated the system's performance in a real-world demonstration, showing 

that it can effectively monitor and control the feeding and growth of fish in aquaponic systems. The system can also detect and correct water quality 

imbalances, reducing the need for manual intervention. 

The paper's contribution to the field of aquaponic systems is significant, as it proposes a multisensor system for IoT-based feeding automation and 

monitoring. The system's design and implementation can serve as a blueprint for future research and development in the field of aquaponic systems, 

particularly for large-scale commercial aquaponic systems. 
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In summary, the paper by Alfaia et al. (2022) presents a multisensor system for IoT-based feeding automation and monitoring in aquaponic systems. The 

system integrates IoT-based sensors and automation technologies to monitor and control the feeding and growth of fish in aquaponic systems, while also 

monitoring water quality parameters. The system's design and implementation can serve as a blueprint for future research and development in the field 

of aquaponic systems, particularly for large-scale commercial aquaponic systems. 

[10] M. A. Rahman, A. R. Islam, and S. M. M. Islam,Smart Fish Feeding System for Aquaponics Based on IoT and Fuzzy Logic 

Control,IEEE Access, vol. 11, pp. 47724-47737, 2023 

In this paper, M. A. Rahman, A. R. Islam, and S. M. M. Islam proposed a smart fish feeding system for aquaponics based on IoT and fuzzy logic control. 

The proposed system is designed to improve the productivity of freshwater aquaculture by controlling and monitoring the schedule time and amount of 

feeding and the food behavior of fish. The authors implemented and tested the system using LoRa TTGO SX1276 as the microcontroller and accessed it 

through the Cayenne website. The results showed that the system was able to feed the fish on a scheduled basis with high accuracy. Additionally, the 

panel system worked well in monitoring and controlling the power system. The authors concluded that the proposed feeding automation system can help 

optimize the productivity of freshwater aquaculture, and provides an innovative solution that is user-friendly, secure, scalable, low cost, and 

environmentally friendly. 

In summary, this paper presents a smart fish feeding system for aquaponics based on IoT and fuzzy logic control. The proposed system is designed to 

improve the productivity of freshwater aquaculture by controlling and monitoring the schedule time and amount of feeding and the food behavior of fish. 

The system was implemented and tested using LoRa TTGO SX1276 as the microcontroller and accessed through the Cayenne website. The results showed 

that the system was able to feed the fish on a scheduled basis with high accuracy, and the panel system worked well in monitoring and controlling the 

power system. The authors concluded that the proposed feeding automation system can help optimize the productivity of freshwater aquaculture, and 

provides an innovative solution that is user-friendly, secure, scalable, low cost, and environmentally friendly. 

Summary of Literature review 

TABLE: Survey summary of serdes implementation 

Serial 

Number 

Author Name and Year Description Objectives Specifications Challenges 

1 H.D.Hoang,T.N. 

T.Nguyen, 

Design and Develop an IoT- based 

system for monitoring 

and controlling 

aquaponics 

Advanced sensor Ensuring reliability 

and N.B.Nguyen, Realization of an 

Advanced IoT- based 

Aquaponics Monitoring 

and Control System 

integration, cloud 

connectivity, real- time 

data processing 

in data transmission, 

maintaining system 

robustness, addressing 

scalability concerns 

2 K. Z. Nasir, S. A. 

Saifuddin, A. Farhan 

(2022) 

Machine Learning 

Applied to Fish 

Explore the application 

of 

Integration of machine 

learning 

Data variability, model 

  Feeding Automation machine learning algorithms, data generalization, 

  in Aquaponics for automating fish preprocessing computational 

  Systems: A Review feeding in techniques, model complexity 

   aquaponics systems optimization  

3 T. R. P. Salazar-Arriola, 

D. E. Castelán-Uribe, J. 

L. Ortega- 

Fuzzy Logic-based 

Feeding Control for 

Implement fuzzy logic 

control for 

Integration of fuzzy 

logic algorithms, 

Tuning fuzzy logic 

parameters, 

 Álvarez (2023) Improving Resource enhancing resource real-time data addressing system 

  Management in an management in processing, adaptive dynamics, ensuring 

  Aquaponics System: aquaponics systems control robustness of 

  A Real-life   control strategy 

  Application    

4 S. Alhalabi, A. R. Al-

Bash Absi, 

Y. A. Alotaibi (2024) 

A Smart Water Quality-

monitoring 

Develop a smart system 

for 

Integration of IoT 

sensors, machine 

Data accuracy and 

reliability, model 

  System for Efficient monitoring water learning algorithms, training and 

  Fish Feeding in quality and real-time data optimization, power 

  Aquaponics Using optimizing fish processing consumption 

  IoT and Machine feeding in   

  Learning aquaponics systems   
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  Techniques    

5 S. L. Banh, V. T. Pham 

(2023) 

Intelligent IoT- Based 

Monitoring 

Implement an 

intelligent system 

IoT sensor network, 

data analytics, 

Connectivity issues, 

data security and 

  and Control System for monitoring and adaptive control privacy, system 

  for Aquaponics in controlling algorithms scalability 

  Urban Smart aquaponics in urban   

  Farming environments   

6 A. R. M. Mohamed, L. 

M. Al- Hadhrami, S. A. 

Alharbi, F. Al- 

IoT-Based Monitoring 

and 

Review the existing 

IoT-based systems 

Literature review, 

analysis of existing 

Standardization of IoT 

protocols, 

 Jahwari (2023) Control System for for monitoring and technologies, interoperability 

  Aquaponic Systems: controlling identification of key among devices, 

  A Review aquaponic systems challenges integration with 

     existing 

     infrastructure 

7 C. L. Kok, I. M. B. P. 

Kusuma, 

Y. Y. Koh, H. Tang, A. 

B. Lim 

Smart Aquaponics: An 

Automated 

Develop an automated 

system 

Sensor network, 

automation 

Sensor calibration and 

maintenance, 

 (2024) Water Quality for managing water algorithms, remote optimization of 

  Management quality in monitoring and control algorithms, 

  System for aquaponics systems control system robustness 

  Sustainable Urban   and reliability 

  Agriculture    

8 M. S. Khanna, C. X. Yu, 

M. A. 

Khan, N. H. Kassim, E. 

A. M. 

An IoT-based Hybrid 

Aquaponics 

Design and evaluate an 

IoT-based hybrid 

IoT sensor integration, 

system 

Resource optimization, 

 Wahid (2018) System for Urban aquaponics system evaluation and integration with 

  Spaces: Design and for urban optimization, data urban infrastructure, 

  Evaluation environments analytics environmental 

     sustainability 

9 J. R. Alfaia, T. D. Baiao, 

L. R. 

T. Bocaletti (2022) 

A Multisensor System 

for IoT- 

Develop a multisensor 

system 

Sensor integration, IoT 

connectivity, 

Sensor calibration and 

maintenance, 

  based Feeding for automating fish real-time data data 

  Automation and feeding and processing synchronization, 

  Monitoring in monitoring in  system 

  Aquaponics aquaponics systems  compatibility 

10 M. A. Rahman, A. R. 

Islam, S. 

M. M. Islam (2023) 

Smart Fish Feeding 

System for Aquaponics 

Based 

on IoT and Fuzzy 

Logic Control 

Implement a smart 

feeding system using 

IoT and fuzzy 

logic control for 

optimizing fish 

feeding in 

aquaponics 

IoT sensor network, 

fuzzy logic algorithms, 

real- 

time control and 

monitoring 

Fuzzy logic parameter 

tuning, data variability, 

system robustness 

and reliability 

Conclusion & future scope 

Future Scope: 

The scope of the Fish Feeding Automation and Aquaponics Monitoring System based on IoT extends beyond its current capabilities, offering opportunities 

for further enhancement and expansion. Some potential areas for future development include: 



International Journal of Research Publication and Reviews, Vol 5, no 3, pp 7052-7060 March 2024                                     7059 

 

 

 

1. Integration of additional sensors: While the current system monitors key parameters such as water quality and temperature, integrating additional 

sensors for monitoring factors like dissolved oxygen levels, ammonia concentration, and nutrient levels can provide a more comprehensive 

understanding of the aquaponics environment. 

2. Implementation of predictive analytics: By leveraging machine learning algorithms, the system can analyze historical data to predict future trends and 

anticipate potential issues. This proactive approach enables users to take preventive measures and optimize system performance. 

3. Remote control functionality: Enhancing the system with remote control capabilities allows users to adjust feeding schedules, monitor system 

parameters, and control actuators from anywhere with an internet connection. This flexibility improves accessibility and convenience for aquaponics 

operators. 

4. Scalability and compatibility: Designing the system with scalability and compatibility in mind ensures that it can accommodate growing aquaponics 

operations and integrate seamlessly with existing infrastructure and technologies. 

5. User interface improvements: Enhancing the user interface with intuitive dashboards, customizable alerts, and interactive visualization tools enhances 

the user experience and facilitates easier interpretation of data. 

Overall, continued innovation and development in these areas will further enhance the functionality, usability, and effectiveness of the Fish Feeding 

Automation and Aquaponics Monitoring System based on IoT, advancing the field of aquaponics farming and promoting sustainable food production 

practices. 

Conclusion: 

The development of a Fish Feeding Automation and Aquaponics Monitoring System based on IoT presents a significant advancement in the field of 

aquaponics management. Through the integration of Internet of Things (IoT) technology, this system offers real-time monitoring and automated feeding 

capabilities, enhancing the efficiency and productivity of aquaponics operations. 

By leveraging IoT sensors and actuators, the system enables continuous monitoring of key parameters such as water quality, temperature, pH levels, and 

fish behavior. This data is collected and transmitted to a centralized platform, allowing users to remotely monitor the health and status of their aquaponics 

system. Additionally, the automated feeding functionality ensures consistent and timely nourishment for the fish, optimizing their growth and overall 

well-being. 

Furthermore, the implementation of this system not only improves operational efficiency but also facilitates better decision-making processes. By 

providing actionable insights derived from the gathered data, users can identify trends, detect anomalies, and proactively address any issues that may 

arise within the aquaponics environment. This proactive approach helps mitigate risks and ensures the sustainability and success of aquaponics ventures 

in the long run. 

In conclusion, the Fish Feeding Automation and Aquaponics Monitoring System based on IoT offers a comprehensive solution for managing and 

optimizing aquaponics systems. Its integration of IoT technology empowers users with real-time monitoring, automated feeding, and data-driven insights, 

ultimately driving efficiency, productivity, and sustainability in aquaponics farming. 
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