Independent mobility poses a significant challenge for the elderly and visually impaired individuals in their daily lives. To address this, this project develops a "Smart Walker" that integrates artificial intelligence, computer vision, and embedded systems to transform a traditional walking aid into an advanced assistive platform that enhances user safety and autonomy. The architecture relies on a distributed computing framework consisting of a Raspberry Pi 4 for high-level data processing and navigation decisions, and an Arduino Mega 2560 for direct control of actuators and sensors. By combining an OAK-D spatial camera and a LiDAR sensor, the system continuously scans the environment to detect hazards in real time. The processing unit instantly analyzes this data and transmits automated commands to adjust the steering or engage mechanical brakes during danger, while simultaneously delivering tactile vibration alerts and clear voice instructions to guide the user. Beyond safe navigation, the project incorporates auxiliary features such as an integrated banknote recognition box to identify currency denominations, and an emergency SOS system utilizing GPS and GSM modules to text live coordinates to a guardian's mobile application. Experimental testing validated the prototype's efficiency and real-time responsiveness, offering a practical, cost-effective solution capable of future enhancements like structural weight reduction and optimized power management.
