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ABSTRACT: The increasing adoption of Artificial Intelligence and Machine Learning technologies has significantly 

transformed modern automation systems. This project introduces an AI and ML Based Pet Feeding System using Image 

Processing to automate pet feeding in a smart and efficient manner. Traditional pet feeding methods rely heavily on 

manual intervention or timer-based feeders that cannot adapt to the unique needs of individual pets. The proposed system 

solves these limitations by using image processing and machine learning techniques to identify pets and dispense the 

appropriate amount of food. The system uses a camera module connected to a Raspberry Pi or similar controller to capture 

real-time images of pets. The captured images are analyzed using Convolutional Neural Networks (CNNs) for accurate 

pet recognition and classification. Once the pet is identified, the feeding mechanism is activated automatically, ensuring 

personalized feeding schedules and food quantity management. The system can also store feeding records, send 

notifications to pet owners, and support remote monitoring using a mobile or web application. The project improves 

feeding accuracy, reduces food wastage, and prevents food theft in multi-pet environments. The combination of AI, ML, 

IoT, and image processing technologies provides an intelligent, automated, and scalable solution for modern pet care 

systems. 

 

I. INTRODUCTION 

 

Pet care has become an important aspect of modern lifestyles, especially for working individuals who may not always be 

available to feed their pets on time. Traditional pet feeding methods are often inefficient because they depend on human 

availability or fixed timers. These systems do not recognize pets individually and cannot provide customized feeding 

schedules. As a result, pets may suffer from overfeeding, underfeeding, or irregular feeding habits.  

 

Artificial Intelligence and Machine Learning technologies provide innovative solutions to automate repetitive tasks 

intelligently. Image processing and machine learning algorithms can identify pets based on their visual characteristics 

and trigger feeding operations accordingly. This project aims to develop a smart pet feeding system that uses AI and ML 

for accurate pet recognition and automated food dispensing. 

 

The proposed system also integrates IoT technologies for remote monitoring and management. Pet owners can view 

feeding history, receive notifications, and control feeding schedules through a mobile or web application. The project 

demonstrates how AI-based automation can improve pet health, convenience, and feeding efficiency in smart home 

environments. 

 

II. LITERATURE REVIEW 

 

Several research studies have focused on the development of automatic pet feeding systems using sensors and IoT 

technologies. Most traditional systems use timers or motion sensors to detect pet presence and release food. Although 

these systems reduce manual work, they cannot differentiate between multiple pets or provide personalized feeding 

schedules. 

 

Recent developments in image processing and machine learning have introduced intelligent pet recognition systems. 

Researchers have implemented CNN-based image classification models for pet identification with high accuracy. Some 

systems integrate cloud platforms and mobile applications for monitoring feeding activities remotely. 
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However, many existing systems are limited by poor accuracy, lack of scalability, and insufficient personalization 

features. The proposed project improves these limitations by combining image processing, AI, machine learning, IoT 

communication, and cloud integration into a single intelligent framework. 

 

III. SYSTEM OVERVIEW 

 

The AI and ML Based Pet Feeding System is designed to automate pet feeding using intelligent image recognition 

techniques. The system consists of hardware components such as a camera module, Raspberry Pi, servo motor, sensors, 

and a food dispensing mechanism. Software modules include image processing algorithms, CNN-based pet classification, 

cloud storage, and a user monitoring interface. 

 

When a pet approaches the feeder, the camera captures its image and sends it to the machine learning model for 

identification. The trained CNN model analyzes the image and determines the identity of the pet. After successful 

recognition, the Raspberry Pi activates the motor to dispense the required quantity of food. 

 

The system also records feeding information such as pet name, feeding time, and food quantity. This data is stored locally 

or on cloud servers for monitoring and analytics. The integration of mobile applications enables pet owners to manage 

feeding schedules remotely. 

 

IV. METHODOLOGY 

 

The proposed methodology follows several phases including data collection, preprocessing, model training, testing, and 

deployment. Initially, pet image datasets are collected from different sources for training the CNN model. The dataset 

contains images of various pets captured under different lighting and background conditions. 

 

The preprocessing stage involves resizing images, removing noise, and converting images into a suitable format for 

machine learning. Feature extraction techniques are applied to identify important visual patterns for pet recognition. The 

processed dataset is divided into training and testing sets. 

 

The CNN model is trained using TensorFlow and OpenCV libraries. After training, the model is integrated with 

Raspberry Pi hardware for real-time pet recognition. When a pet is detected, the feeding mechanism is triggered 

automatically. The performance of the model is evaluated based on recognition accuracy, response time, and feeding 

reliability. 

 

V. SYSTEM ARCHITECTURE 

 

The architecture of the proposed system includes several interconnected modules. The camera module continuously 

captures images of the feeding area. The captured images are processed using image preprocessing algorithms before 

being passed to the CNN model. 

 

The Raspberry Pi acts as the central controller for coordinating communication between hardware and software 

components. The feeding control module activates the servo motor to release food once a pet is recognized successfully. 

Sensors monitor food levels and feeding activity to ensure reliable operation. 

 

Cloud integration allows feeding logs and pet information to be stored securely for future analysis. The mobile application 

communicates with the cloud server to provide real-time monitoring and notifications to users. 
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VII. IMPLEMENTATION DETAILS 

 

The implementation of the project involves both hardware and software integration. The hardware setup includes 

Raspberry Pi, camera module, servo motor, sensors, and power supply units. Python programming language is used for 

developing the software components. 

 

TensorFlow and OpenCV libraries are used for implementing image processing and machine learning functionalities. 

The frontend interface is developed using HTML, CSS, and JavaScript, while Flask is used for backend processing. 

 

The CNN model is trained using labeled pet image datasets. After training, the model is deployed on Raspberry Pi for 

real-time prediction. The feeding mechanism is controlled using GPIO pins connected to the servo motor. 

 

Cloud storage services are integrated to maintain feeding logs and user information securely. The mobile application 

provides remote access to feeding schedules and notifications. 

 

VIII. RESULTS AND DISCUSSION 

 

The proposed system was tested using different pet image datasets under various lighting conditions. The CNN model 

achieved high recognition accuracy and successfully identified pets in real-time. The feeding mechanism dispensed food 

accurately according to the predefined feeding schedule. The response time of the system was satisfactory, and the cloud 

monitoring interface functioned correctly. The system demonstrated significant improvements compared to traditional 

timer-based feeders. It reduced food wastage, improved feeding consistency, and provided personalized feeding 

management for multiple pets. The integration of AI and IoT technologies enhanced the overall efficiency and usability 

of the system. 

 

IX. APPLICATIONS 

 

The AI and ML Based Pet Feeding System can be used in several real-world applications.  

• Smart Homes  

• Veterinary Clinics  

• Pet Care Centers  

• Animal Shelters  

• Multi-Pet Households  

• IoT-based Automation Systems  

The project supports modern smart home ecosystems and contributes to intelligent pet care management. 
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X. FUTURE ENHANCEMENTS 

 

Future improvements can make the system more intelligent and scalable. Advanced deep learning algorithms can improve 

recognition accuracy further. Additional sensors such as weight sensors and health monitoring devices can be integrated 

into the system. Voice control, mobile AI assistants, and cloud analytics can provide enhanced user interaction. Real-

time video streaming and advanced pet behavior analysis can also be implemented. The system can be expanded to 

support outdoor feeding and smart veterinary monitoring applications. 

 

XI. CONCLUSION 

 

The AI and ML Based Pet Feeding System using Image Processing provides a smart, automated, and reliable solution 

for modern pet care. By integrating Artificial Intelligence, Machine Learning, Image Processing, and IoT technologies, 

the system improves feeding efficiency and convenience. The project successfully demonstrates how intelligent 

automation can solve real-world pet care problems such as irregular feeding, food theft, and manual monitoring. The 

system ensures accurate feeding schedules, personalized food management, and remote accessibility. Overall, the 

proposed system represents a significant advancement in smart pet care technology and provides a scalable foundation 

for future intelligent automation systems. 

 

XII. LIMITATIONS 

 

Although the AI and ML Based Pet Feeding System provides intelligent automation and advanced smart pet management, 

the system still has several limitations that should be considered during implementation and deployment. 

 

The first limitation is dependence on image quality and environmental conditions. The accuracy of the CNN model highly 

depends on proper lighting, camera positioning, and image clarity. Poor lighting conditions, blurred images, shadows, or 

obstructions may reduce pet recognition accuracy and cause incorrect feeding operations. 

 

Another major limitation is dataset dependency. Machine learning algorithms require a large number of properly labeled 

pet images for effective training. If the dataset is limited or unbalanced, the recognition accuracy may decrease 

significantly. In households where multiple pets have similar colors or physical appearances, the model may struggle to 

distinguish them correctly. 

 

The system also depends heavily on hardware components such as Raspberry Pi, servo motors, cameras, sensors, and 

internet connectivity. Hardware failures, power interruptions, or sensor malfunctions can affect feeding operations and 

reduce system reliability. 

 

Cost is another challenge associated with the system. Compared to traditional automatic feeders, AI and ML based 

systems require additional hardware, cloud services, and maintenance costs. This may make the system less affordable 

for some users. 

 

Internet dependency is another limitation because remote monitoring and cloud integration require stable network 

connectivity. If internet access is interrupted, users may temporarily lose remote control and monitoring capabilities. 

 

Security and privacy concerns must also be addressed. The system stores pet images and user data digitally in cloud 

databases, which may be vulnerable to cyber threats if proper security measures are not implemented. 

 

The current version of the project mainly focuses on pet recognition and automated feeding. It does not include advanced 

veterinary analysis, emotion detection, or complete health monitoring capabilities. Future enhancements are needed to 

integrate intelligent health tracking and predictive analysis. 

 

Despite these limitations, the proposed system still provides significant improvements over traditional pet feeding 

methods by offering intelligent automation, remote monitoring, and personalized feeding management. 
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