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Adaptive UKF-based fusion of multiple positioning systems for mobile vehicles
YAN Zherui, CHEN Li, MA Zhuanzhuan, LIANG Tian

(School of Air Transportation and School of Flying, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: Sensor positioning is crucial for achieving autonomous driving. However, a single sensor positioning system may suffer
from low accuracy and algorithm failure in complex environments due to sensor defects. On the other hand, a multi — sensor
positioning system can compensate for these defects and improve accuracy. To enhance the system’s positioning accuracy, this paper
presents an Unscented Kalman Filter fusion algorithm that employs adaptive noise. The algorithm utilises the CTRA ( Constant Turn
Rate and Acceleration) model as the motion model, fuses multiple sensors to construct an observation model using the time series
method, and incorporates adaptive noise in the filtering algorithm to accommodate complex environments. The experiments
demonstrate that the accuracy of the fused localization system without adaptive noise improves by 6. 8% and 21. 1% over the single
laser and visual localisation systems, respectively. Additionally, the accuracy further improves by approximately 1. 5% in the
presence of adaptive noise. The algorithm effectively enhances the system positioning accuracy compared to the single sensor
positioning system.
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