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Global Navigation Satellite Systems (GNSS) are widely used in transportation and autonomous

driving, but face challenges like reduced accuracy in urban areas and ionospheric effects. This

study integrates GNSS and Inertial Measurement Unit (IMU) data using an Unscented Kalman Fil-

ter (UKF) for real-time positioning, implemented on a Raspberry Pi. Experiments on mountain

roads showed that the UKF achieved accuracy similar to GNSS in straight sections but degraded in

curves due to insufficient orientation updates. The system used GNSS at 1 Hz and IMU at 300 Hz,

processed via Python. Improvements in orientation updates and computational efficiency remain key

challenges.
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