First Graduation Project: Smart Glove for Sign Language
Abstract
This project aims to design and develop an artificial intelligence-based smart gloves capable of recognizing sign language gestures and translating them into text and speech in real time. The project seeks to contribute to reducing the communication gap between sign language users and people who do not understand sign language.
The proposed system consists of two wearable gloves, each equipped with an ESP32 microcontroller, five flex sensors for measuring finger bending, and an Inertial Measurement Unit (IMU) for measuring hand motion and orientation. The sensor data is collected and processed, and machine learning techniques are then used to recognize and classify different sign language patterns. The system uses a lightweight Multi-Layer Perceptron (MLP) neural network consisting of 22 input features representing the sensor data, two hidden layers containing 32 and 16 neurons, respectively. The trained model is converted into TensorFlow Lite format and uses INT8 quantization to ensure efficient operation on the ESP32.
The two gloves communicate wirelessly using ESP-NOW or a local Wi-Fi network, while the recognized data and results are transmitted to a mobile application using Bluetooth Low Energy (BLE) or a local Wi-Fi network. The application displays the recognized words as text and can also convert them into speech using Text-to-Speech technology. In addition, the system includes a processing layer that organizes consecutive recognized words and forms meaningful sentences to improve communication effectiveness.
The system is designed to operate without requiring an internet connection, providing faster response times and maintaining user privacy. The proposed solution is also characterized by its low cost, portability, and low power consumption, making it a suitable assistive technology that can be further developed for applications in daily communication, education, and healthcare.
The project results demonstrate the feasibility of using wearable sensors and artificial intelligence for real-time sign language recognition. The system can be further improved in the future by expanding the size and diversity of the dataset, enhancing the machine learning model, and developing adaptive calibration techniques to accommodate different users.

