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This project focuses on deploying a Raspberry Pi GoPiGo robot to simulate a Mars rover tasked with autonomous navigation, terrain mapping, environmental data collection, and live-streaming video.  The goal is to develop an autonomous robot capable of navigating various obstacles, mapping the environment, and collecting relevant data to simulate real-world challenges of exploring unknown environments.  The robot is equipped with a LiDAR sensor for 2D terrain mapping and a BME680 sensor for environmental data collection, which includes measurements of temperature, humidity, and air pressure.  Additionally, the robot streams live video, providing a real-time view of its surroundings. All data and video are transmitted back to a central command station (laptop) for analysis and monitoring. The Raspberry Pi GoPiGo serves as the primary vehicle for the project, integrating sensors for navigation, data collection, and video streaming.  The laptop acts as the base station and serves as the control center for the entire operation.  A custom graphical user interface (GUI) has been developed using Python and Tkinter to centralize the robot’s operations, including live sensor data collection and display, terrain mapping visualization, video feed, and navigation controls.  The robot’s data and video feed are transmitted wirelessly via Bluetooth, ensuring seamless communication between the robot and the laptop.  By integrating these technologies, the project will provide valuable insights into robot autonomy and contribute to the development of low-cost, effective solutions for environmental monitoring and mapping, applicable in various fields including space exploration.
