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Verbal communication serves as the main form of communication for most people around the world, however, people from deaf and mute communities find difficulty using this medium of communication and consequently find it difficult to communicate with the majority of people. Furthermore, people also find difficulty with finding a suitable translator that can efficiently and seamlessly translate sign language to spoken words. This research aims to propose a new design for a wearable sign language translator utilizing a wearable neck device which contains speakers, integrated camera, a LiDAR sensor in combination with a small accelerometer placed in the forearms, all of which track and analyze the user's hand and finger movement to translate the user's sign language to the corresponding text. Through the use of text-to-speech synthesis, this text is then played out through the speakers to nearby listeners, effectively bridging the gap between sign language users and the rest of the population.

System modeling was used to model the overall system. In particular, the system architect was model ontologically, and the process flow was modeled through SysML. In addition, an industrial design of the device's schematics was developed to help visualize the user experience when wearing the device.

Giving a voice: A novel ecosystem approach combining visual and sensor based applications to sign language translation

In the healthcare industry, we aim to solve problems of physical disability with creative ideas and solutions. An example of such a problem is the difficulty with sign language interpretation and language barriers.
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Future Work

With the second phase of this research, we will implement the base design to test the efficiency and accuracy of the model, and tweak the build to improve accuracy levels. Repeating the cycle until a target accuracy is achieved, using previous efforts in the field that utilized similar technology, the target accuracy is between 96% to 99% of the acted vocabulary is correctly translated by the system. Which are accuracies achieved by previous research [5][6], even with their design flaws. We also aim to make the design even simpler by removing the forearm sensors if the camera/LiDAR sensor combination proves to be effective on it's own.

Reaching levels of accuracy that compete and exceed previous research through the use of a much more comfortable and usable design is the final goal of the research. Turning what used to be experimental research into a real life product.

Introduction Methodology

As we can see in the figures 1 and 2, the system collects input from the user, such as the finger and arm movements, which are then analyzed using machine learning to translate the medium of communication from sign language to spoken words. With fig. 3, the industrial design shows the blueprints for a wearable neck device worn around the user's shoulders, utilizing integrated LiDAR sensor and camera, the user's hand movements are recorded and analyzed without causing much discomfort to the user, simply resting on the user's shoulders and automatically translating sign language on the go. 

Results and Discussion

  70 million people around the globe require the use of sign language to communicate [1]. 200,000 of which are located in Saudi Arabia [2]. Furthermore, there are over 300 sign languages around the world [1], meaning not all deaf and mute people can communicate with each other effectively. Previous efforts to solve the problem took one of two approaches. With sensor-based approaches [3][4][5] being bulky and uncomfortable for long time use, and visual-based approaches [6][7][8] facing issues in portability, calibration, and depth. This research aims to combine both approaches with a design that promotes comfort and better user experience, while not sacrificing accuracy and efficiency.
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  Fig. 2, Inner Logic Of System