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ABSTRACT

An IoT based automatic fish feeder with a mobile application is a system that aims to automate the process of feeding fish in an aquarium or fish pond. The system consists of a Node MCU microcontroller, temperature sensor, pH sensor, ESP 32 CAM module, fish feeder setup, and a Blynk IoT application. The temperature and pH sensors monitor the water quality and send the data to the Node MCU, which processes the data and triggers the fish feeder setup to dispense the appropriate amount of fish food. The ESP 32 CAM module provides a live video stream of the fish tank or pond to the mobile application, which can also be used to monitor the water quality and adjust the feeding schedule. The Blynk IoT application allows the user to control and monitor the system remotely from anywhere with an internet connection. This system provides convenience and peace of mind for fish owners who want to ensure their fish are being fed properly and their environment is healthy. The proposed system has the benefit of being entirely automated and do not require` human intervention. This kind of fish feeder is especially helpful if you are managing a large-scale fish breeding facility, going on vacation for a few weeks, or just want to use it in your typical home fish tank. The integration of the ESP 32 CAM module allows for real-time monitoring of fish behavior and health, helping to detect any issues early on and prevent fish diseases.
Keywords— IoT (Internet of Things), Fish Feeder, Blynk Application.

I. INTRODUCTION

The Internet of items (IoT) is a network of actual physical items, or "things," that have been outfitted with sensors, software, and other technologies for the purpose of transferring data to and from other systems and devices through the internet. From everyday household goods to cutting-edge industrial equipment, these devices come in all shapes and sizes. Analysts predict that by 2020, there will be 10 billion connected IoT devices, and by 2025, there will be 22 billion. Currently, there are around 7 billion connected IoT devices. As one of the most important 21st-century technologies, IoT has recently come into its own. With the advent of embedded devices, it is now possible to use the internet to connect commonplace items like thermostats, baby monitors, and kitchen appliances, enabling seamless communication between people, machines, and other things. In the hyperconnected environment of today, digital technologies can record, watch, and alter every contact between connected things. Even if the physical and digital worlds overlap, they coexist. IoT has been an idea for some time, but only recently has it come to fruition as a result of numerous recent technological developments.
An IoT-based automatic fish feeder is a system that leverages the Internet of Things (IoT) technology to automate the process of feeding fish in an aquarium or fish pond. The system consists of an automatic feeder device that dispenses fish food at predetermined intervals, a sensor system that monitors the feeding behavior of fish, and a cloud-based platform that collects and analyzes data from the sensors. The system is designed to provide a convenient and efficient way of feeding fish, without the need for manual intervention. It is ideal for fish enthusiasts who have busy schedules or are unable to tend to their fish on a regular basis. The automatic feeder can be programmed to dispense a specific amount of fish food at set intervals, ensuring that the fish are fed consistently and in the appropriate amount.

The sensor system is used to monitor the feeding behavior of fish and gather data on their feeding problem addressed by an IoT-based automatic fish feeder is the need for a convenient and efficient way to feed fish in an aquarium or fish pond without the need for manual intervention. Many fish enthusiasts have bus sched patterns. This information is then used to adjust the feeding schedule and the amount of food dispensed, ensuring that the fish are getting the right amount of nutrition. The cloud- based platform provides a centralized location for data storage and analysis. It allows users to monitor the feeding behavior of their fish in real-time, view historical feeding patterns, and make adjustments to the feeding schedule as needed. Overall, an IoT-based automatic fish feeder is a valuable tool for fish enthusiasts who want to provide optimal care for their fish without the need for manual intervention. It is a convenient, efficient, and effective way to ensure that fish are fed consistently and in the right amount, leading to healthier and happier fish.

II. LITERATURE REVIEW

In aquaculture, fish are still typically fed by hand, which results in an inaccurate feed dose being administered. Many fish farms still feed their fish by hand, which results in an imbalance between the amount of feed and the number of fish in the farm. The goal of this research is to create an Internet of Things (IoT) fish feeder and assess how effective using smart feeders in place of manual feeding is for fish farming. A smart feeder for fish food may gauge the amount of food being dispensed in accordance with the demands of the fish, providing the fish with the appropriate amount of food. In order to assess the effectiveness of automatic fish feeding, this study examined the practice. The System Usability Scale (SUS), a measure for assessing a system's usability, was employed in this study. In order to assess the effectiveness of using automatic fish feed against manual feeding, respondents were given questionnaires in the form of questions. The calculation using the SUS approach yielded a result of 61.25. The score is "Grade D" overall, with an adjective rating that falls under the "OK" rating group. It may be inferred from the findings of the research that feeding using a smart feeder is more efficient than manual feeding [1].
             The presence of pets has always been a source of enjoyment for people, but in the busy world of today, it may be challenging to properly care for pets, especially fish, which demand more attention. Owners of fish who go on vacation may overfeed or underfeed their fish, depending on the situation. Water quality—including temperature, PH level, and other factors—is another factor. So, in order to address the aforementioned problems, a solution is offered in this article. The system that is suggested consists of two parts. The first is for fish eating, while the second is for water feature and level monitoring [19].

An android smartphone can be used to control the smart Fish Feeder, an autonomous fish feeder. With the help of this program, fish owners may quickly change the feeding plan to correspond with the appropriate feed dose and to schedule aquarium cleaning. Some criteria, such as temperature and feeding interval, are used while designing a fish feeder. Interviews with traders in ornamental fish were used to gather data. The information was also gathered through literature reviews that bolster problem-solving theory. The system is interpreted using the Laravel framework, with Firebase serving as the DBMS. As a front end, Android communicates with users directly. The arduino micro-controller and prototype feeding apparatus are used to develop automatic fish feeding systems[4].

The inability of Indonesia's fisheries sector to be sustainable is both a strategic concern and a significant overall challenge. This study will look into how Industry 4.0 should be implemented in the fisheries industry and what will happen when this smart feeder technology is used. Our value proposition is to simplify pond feed management for farmers and boost the financial benefit of feed purchases. In order to implement an automatic ordering system when it is anticipated that the feed would run out, this project intends to create an automatic feed machine for fishponds the feedstock in the storage is combined with that [3].


The goal of this research is to improve the pellet dispensing system while also lowering labor costs. Following that, it was suggested that this research be used to develop a PIC microcontroller application for an automatic fish feeder system. In order to manage fish eating behavior, a gadget was designed that integrates mechanical and electrical systems. The main components of this gadget are a pellet storage former, a stand, a DC motor, and a microprocessor. Located beneath the pellet storage, a DC motor controls the pellets. Then, a control system was connected to this apparatus so that the fish may be fed at the proper cycle time, as needed or predetermined by the user. This gadget used a timer to regulate the rotation of the motor connected to the sphere forming, which dispensed the pellets into the water [9].


It is essential to handle the offered meals. The system will be automated as part of this research in an effort to reduce manual labor and shorten labor hours. This has to do with a system that feeds fish at specific times and in specific amounts. The working concept's fundamental notion is to control the amount of food delivered to a fish tank unit at specified times. The original, which mixes mechanical and electrical components, uses a servo motor to rotate in stages, which lowers labor expenses while producing precisely the right amount of food at the right moment. This makes the system precise by assisting in the distribution of food equally around the body of water and allowing the fish to feed themselves after a day [12].


The majority of automatic fish feeders have difficulty managing the release of fish food. The ideal dosage of fish food is allegedly determined by the total weight of the fish. If fish are fed when they are not hungry, the feed will be wasted. An effective fish feeding system is described in this research. In order to categorize feeding behaviors, we observed changes in water ripples brought on by fish movement during times of hunger. We then fed the fish based on their weight and the daily requirements. The automatic fish feeding system will take input from the water ripples produced by gasping behavior. The detection of water ripples uses a gyroscope sensor. The contributions made by this paper are as follows: Fish activity is measured by two different methods: 1) a completely automated fish feeding system that manages feeding for a fish tank, and 2) a method based on gasping behavior. The following conclusions are reached as a result of experiments. It was successful to design a prototype system that can automatically feed fish. The daily average amount of fish feed released by the system's design has complied with the recommended daily feeding rate depending on fish weight [13].


Due to the low cost of microcontrollers, automatic feeders continue to be the most effective alternative to feeding fish by hand. They are also the most affordable and precise way. The goal of the study is to create a project that uses a timer to automatically dispense feed according on user preferences and alerts the owner via GSM when the feeding procedure is complete. To determine whether a design works as intended, prototypes are utilized. It was established through testing and development that the project's design was efficient and effective. based on the outcome of the assessment. The application's proponents discovered that the vast majority of responders concurred that it had been successful [17].


              The design and implementation of an internet of things (IoT)-based system for real-time fish farming monitoring, control, and management are the topics of this study. Such a system's design is based on collecting data from various measurements and using it to regulate fish growth and boost output. One node in a wireless sensor network consists of each fish pond. The node includes a wireless communication module, a set of sensors, actuators, and an integrated microcontroller. Utilizing three environmental sensors in addition to five sensors in each pond, two fuzzy controllers are created to regulate both the environment and the water quality in the ponds. The suggested method yields the greatest results for the fish pond real-time monitoring and control system. Fish farming is a fast-expanding sector that needs constant oversight and management to ensure the fish's health and growth. Smart monitoring and management systems powered by the Internet of Things (IoT) are becoming more and more common in the sector, delivering real-time information on water quality indicators, feeding, and other elements of fish farming. An extensive review of IoT-based smart monitoring and management systems for fish farming and the ponds is given in this article. Sensors, gateways, and cloud-based platforms are just a few of the parts that smart monitoring and management systems for fish farming are made up of. Sensors are used to measure the temperature, pH, dissolved oxygen, ammonia, and nitrate levels of water. The information gathered from the sensors is sent to gateways, which serve as data aggregators and send the information to a platform that is hosted in the cloud for processing and analysis. Real-time data and analytics on water quality, feeding, and other facets of fish farming are offered through the cloud-based platform. When compared to conventional monitoring techniques, range-based smart monitoring and management systems for fish farming have a number of advantages. The platform can also deliver warnings and notifications when specific metrics deviate from the desired range. They first give farmers instantaneous data on water quality metrics, enabling them to spot and resolve any problems right away. This can lower the use of antibiotics and other chemicals while preventing fish mortality. Second, they give farmers access to real-time feeding information, enabling them to improve feeding schedules and lower feed waste. Thirdly, they give farmers a unified platform for data analysis and storage, enabling them to plan their businesses effectively. Fourth, because they can be accessed remotely, farmers can keep an eye on their business from any location at any time. IoT-based smart monitoring and management systems for fish farming are offered by a number of businesses. For instance, Portsea provides a system that tracks the development and behavior of fish using sensors and machine learning algorithms [16].
A reliable aquaculture technique for raising fish longer than 25 cm, which are traded at high rates, may assist to revive the aquaculture business. Popular fish called Sillago japonica is used frequently in Japanese cooking.However, Sillago japonica is challenging to raise in aquaculture using standard, straightforward automatic feeding systems. Aquaculture has recently incorporated AI and IoT. As a result, we have been working to optimize feeding timing by preprocessing an automatic feeding control AI with an image recognition AI. By applying AI to recognize the position of the head to fine-tune feeding, fish positional recognition and fish directional recognition were both accomplished in this work.Additionally, a mechanism to control the actual feeder in accordance with the guidelines provided by the AI created on the simulator was established in order to adapt the system to the real-world aquaculture environment. The two elements below were the key topics of our study for application. First, we looked at how a real feeder operated mechanically. Second, we developed a wireless communication system to connect the feeder action and control operations [14].
III. PROPOSED SYSTEM

The proposed system aims to overcome the limitations of traditional automatic fish feeders by incorporating IoT technologies to provide more precise control over feeding schedules and real-time monitoring of fish health. The NodeMCU is a microcontroller board that serves as the brains of the system, receiving data from sensors and controlling the fish feeder setup. A temperature sensor is used to monitor water temperature, which is a critical factor in determining feeding schedules and fish health. The ESP32 CAM is a camera module that allows for real-time monitoring of fish behavior and feeding activity. A pH sensor is used to monitor water quality, which can affect fish health and feeding schedules. The fish feeder setup includes a motor, dispenser, and hopper to dispense the appropriate amount of fish food at the desired intervals.
The Blynk IoT application is used to remotely monitor and control the system, allowing users to adjust feeding schedules and receive alerts if any parameters fall outside of preset ranges. The temperature and pH sensors collect data on water conditions and send it to the NodeMCU, which uses this data to determine the appropriate feeding schedule. The ESP32 CAM provides real-time monitoring of fish behavior and feeding activity, which can be viewed on the Blynk application. The fish feeder setup dispenses the appropriate amount of food at the desired intervals, as controlled by the NodeMCU. Users can remotely adjust feeding schedules and receive alerts if any parameters fall outside of preset ranges, allowing for more precise and efficient fish feeding.

The prerequisites for setting up an IoT-based automatic fish feeder system are as follows:

Automatic fish feeder device: An automatic fish feeder device is required to dispense fish food into the aquarium or fish pond. The device should be compatible with the IoT system and have programmable feeding schedules and portion sizes.

Sensor system: A sensor system is required to monitor the feeding behavior of fish and gather data on their feeding patterns. The sensor system should be compatible with the automatic fish feeder device and IoT platform.

IoT platform: An IoT platform is required to collect and analyze data from the automatic feeder device and sensor system. The platform should provide real- time monitoring, data analysis, and optimization capabilities.

Power supply: A reliable and stable power supply is required to ensure continuous operation of the automatic fish feeder device, sensor system, and IoT platform.

Proper fish food: It is essential to use the proper fish food that meets the nutritional requirements of the fish. The type of fish food used should be compatible with the automatic feeder device and portion sizes should be determined according to the needs of the fish. It is essential to have basic knowledge and experience in setting up and maintaining an IoT-based automatic fish feeder system. This includes understanding the technology involved, proper installation and setup, and troubleshooting any issues that may arise.
A. BLOCK DIAGRAM
The block diagram for the proposed system consists of Node MCU, temperature sensor, ESP 32 CAM, pH sensor, fish feeder setup, and Blynk IoT application. The fish feeder setup includes a container that stores the fish feed and a motor that dispenses the feed into the water at the appropriate time. Node MCU is a microcontroller that controls the fish feeder setup. It is connected to various sensors and actuators to monitor and control the fish feeder system. The temperature sensor measures the water temperature in the fish tank or pond. It sends the data to Node MCU for further processing. The pH sensor measures the pH level of the water in the fish tank or pond. It sends the data to Node MCU for further processing. The ESP 32 CAM is a camera module that captures images or videos of the fish tank or pond. It sends the data to Node MCU for further processing. Blynk is a mobile application that allows users to monitor and control the fish feeder system from anywhere using a smartphone. It communicates with Node MCU over the internet using Wi-Fi or mobile data.
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Figure.1. Block diagram of IoT Based Automatic Fish Feeder with Mobile Application
B. ADVANTAGES

Easy monitoring: With the mobile application, users can easily monitor and control the fish feeding process, ensuring that the fish are fed on time and the right amount of food is dispensed.

Automatic feeding: The system is designed to automatically feed the fish based on predefined feeding schedules, which helps to ensure that the fish are fed regularly and reduces the chances of over or underfeeding.

Accurate feeding: The system uses sensors to measure the temperature and pH level of the water, which helps to ensure that the fish are fed the right amount of food that matches the current environmental conditions.

Cost-effective: The system is designed using cost-effective components such as Node MCU, ESP 32 CAM, and pH sensors, making it a more affordable solution compared to some other automated fish feeding systems.

Easy to use: The Blynk IoT application provides an easy-to-use interface for controlling and monitoring the system, making it accessible to users of all technical backgrounds.

Improves fish health: By providing regular and accurate feeding, the proposed system helps to ensure that the fish are healthy and well-fed, which can result in improved growth rates and overall health.

C. APPLICATIONS

Home aquariums: The system can be used by individuals who have home aquariums to automatically feed their fish and monitor the water temperature and pH levels remotely.

Commercial fish farms: The system can be implemented in commercial fish farms to automate the feeding process and ensure that the fish receive the right amount of food at the right time. The remote monitoring capabilities of the system can also help farmers identify any potential issues with the water quality or feeding process.

Research and educational settings: The system can be used in research and educational settings to study the feeding behavior of fish and monitor the water conditions to understand their effects on fish health and behavior.

IV. RESULTS AND DISCUSSION

The performance and functionality of the system should be presented based on the experiment or implementation. The results can include the accuracy of the sensors used such as the temperature and pH sensors, and the reliability of the automatic fish feeder in terms of feeding frequency and the amount of food dispensed. The system's response time to user commands via the mobile application can also be discussed in this section. The findings from the results should be analyzed, and the strengths and weaknesses of the system should be evaluated. For instance, the accuracy and reliability of the sensors used in the system can be compared with those of other sensors available in the market. The response time of the system can be discussed in terms of the impact it has on the fish and how to optimize the system's response time to avoid overfeeding or underfeeding the fish. Furthermore, the potential impact of the system on the environment can be evaluated, particularly in terms of reducing food wastage and the overall impact on the fish's health and growth. Overall, the IoT based automatic fish feeder with mobile application should provide a comprehensive analysis of the system's performance and potential impact, along with potential areas of improvement for future research.
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Figure. 2. IoT Based Automatic Fish Feeder
V. CONCLUSION

The proposed system for IoT-based automatic fish feeder with a mobile application has several advantages over traditional fish feeding methods. It provides the ability to monitor and control fish feeding remotely using a mobile application, ensuring timely and accurate feeding, reducing wastage of fish feed, and minimizing human intervention. The system utilizes advanced technologies such as IoT, machine learning, and computer vision to provide real-time data and analysis of the fish tank conditions, enabling the user to make informed decisions about fish feeding and maintenance. The integration of the ESP 32 CAM module allows for real-time monitoring of fish behavior and health, helping to detect any issues early on and prevent fish diseases. The pH sensor helps to maintain the optimal pH level in the fish tank, which is crucial for fish health and growth. The temperature sensor ensures that the water temperature is at the right level, which is also important for fish health. The fish feeder setup ensures that the fish are fed the right amount of food at the right time, based on the data collected from the various sensors. Overall, the proposed system offers a reliable, efficient, and convenient solution for fish feeding and maintenance in aquaculture.
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