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Abstract: An indoor positioning method is required for greenhouse operation platforms where the global
navigation satellite system (GNSS) is unavailable and ultra-wideband (UWB) ranging is easily degraded by
shading from frames and cultivation racks. This study developed a tightly coupled positioning model based
on UWB and inertial measurement unit (IMU), and proposed a robust innovation-based adaptive extended
Kalman filter (RI-AEKF) for greenhouse environments. The filter used the normalized innovation as a
reliability index, applied a weight function to softly down-weight abnormal observations, and estimated
the innovation covariance within a sliding window. The estimated statistics were then used to jointly adjust
the measurement and process noise covariance matrices, reducing the impact of non-line-of-sight (NLOS)
ranging errors and noise-prior mismatch on the filter gain. A UWB/IMU simulation platform for a single-
span greenhouse was constructed, where structural occlusions and NLOS segments were explicitly
configured. The proposed algorithm was compared with a conventional extended Kalman filter (EKF) and
an improved adaptive EKF (IAEKF) under identical models and initial conditions. The results showed that
the two-dimensional position RMSE of the proposed algorithm decreased from 0.439 m to 0.205 m, the
maximum position error decreased from 2.009 m to 0. 655 m, and the two-dimensional velocity RMSE
decreased from 0.911 m/s to 0.330 m/s. Position and velocity errors became more concentrated and
trajectory fluctuations in shaded regions were markedly suppressed, demonstrating that the proposed
algorithm could improve the positioning accuracy and stability of mobile platforms in facility agriculture
environments,
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