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Automated Guided Vehicle (AGV) positioning is a factor in increasing
productivity in the industrial sector, but it is limited by the high cost of sensors. This
thesis presents the development of an accurate and stable indoor positioning system
for AGVs by fusion of data from a set of low-cost sensors. Starting with the evaluation
of sensor performance, which includes cameras, dead reckoning, inertial measurement
units (IMUs), and ultra-wideband (UWB) sensors, it is found that UWB sensors have the
highest error rate among the other sensors. To ensure stable and reliable data fusion,
data from three main sensors: cameras, dead reckoning, and IMUs are used. A
comprehensive methodology is proposed, starting from data quality improvement with
bias correction techniques and inverse-variance weighting. The heart of the research
lies in the design and evaluation of the Blended Extended Kalman Filter (Blended EKF)
algorithm, a novel approach that combines measurements from primary sensors

- before inputting them into the state updating process and compares them with a
standard Extended Kalman Filter (EKF). Empirical experimental results confirm that the
proposed Blended EKF algorithm can excellently estimate the position and orientation
of AGVs, providing significantly smoother and more continuous trajectories than
standard models. These findings demonstrate the potential of the proposed approach
as an effective solution for AGV ‘system applications in real-world industrial

environments where accuracy, stability, and cost-effectiveness are required.
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