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The Smart Table is an intelligent food management system that employs Artificial Intelligence (AI), computer vision, embedded systems, and IoT technologies in order to recognize food items and manage their temperature settings. In this way, the project creates a smart table from an ordinary one which can identify food items, sense environmental conditions, make decisions regarding the temperature setting of food items (heating/cooling/no action) and give feedback to the user without being constantly controlled by the user.
 
For this reason, the system utilizes a Raspberry Pi as the decision-making module and an ESP32 microcontroller for data acquisition and hardware control. A camera that is attached to the Raspberry Pi captures the images of the food item, which are further processed by a pre-trained YOLO object detection algorithm in order to identify the type of food. On the other hand, a DHT11 temperature and humidity sensor is connected to the ESP32 and collects environmental data. These data are used in conjunction with the food item type in order to decide whether to heat, cool or not affect the item at all.

The wireless communication between the Raspberry Pi and the ESP32 takes place using Wi-Fi and TCP communication. Upon making a decision, the Raspberry Pi sends the respective command to the ESP32 and this ESP32 acts on the heating elements or cooling fans via electrically isolated relay modules. If the measured temperature is within the acceptable range for the detected food item, the systems are kept idle. If the measured temperature exceeds the maximum threshold, the cooling process is started whereas temperatures below the minimum threshold initiate the heating process.
 
The Smart Table also includes the implementation of Flask-based web interface displaying real-time information about the detected food and the state of the latter. Apart from the graphical information, there is an audio feedback in the form of text-to-speech announcements of the detected food and the related information through a speaker.

Testing showed that hardware and software for the project were successfully integrated. YOLO was able to recognize a few kinds of food, such as apples, bananas, burgers, and pizza, while ESP32 was able to execute heating and cooling processes on the basis of commands sent by Raspberry Pi. System continuously changed its decisions based on changes in detected food and temperature, showing the possibility of real-time combination of AI-based recognition and environmental controls.
 
As seen above, the project is an example of how AI and IoT can be used for smart furniture development, which uses computer vision, wireless connection, embedded computing, web programming, and mechanical actuation. Potential applications can be in households, restaurants, hospitals, smart kitchens, where food monitoring can be automated. Improvements for the future include changing detection of ambient temperature to infrared detection of temperature of food surface, expansion of AI model to detect more kinds of food, introduction of user-defined temperatures, implementation of cloud data storage and mobile app, and using decision-making algorithms.


