Abstract project1

This project aims to design and develop a self-leveling platform capable of maintaining a stable horizontal position under varying and asymmetrical loads. The system utilizes an Inertial Measurement Unit (IMU) to measure the platform’s tilt by combining accelerometer and gyroscope data. A Kalman filter is applied to process the sensor data and reduce noise, ensuring accurate measurements.
The system is controlled باستخدام an Arduino microcontroller, where Proportional-Integral-Derivative (PID) controllers are used to regulate two DC motors that compensate for tilt and maintain platform stability.
A prototype was constructed and tested under different conditions by placing loads at various positions on the platform. The results showed that the system performs optimally when the load is centered, while asymmetrical loading increases oscillations and settling time. Nevertheless, the system successfully compensates for imbalance and maintains stability within acceptable limits.
The findings demonstrate the effectiveness of feedback control techniques in stabilization systems, with potential for further improvement through advanced control methods and enhanced hardware components.

