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Abstract: Ultra-wideband (UWB) technology is recognized for its ability to provide high-precision positioning information,
offering significant advantages in indoor positioning. Angle of arrival (AOA) estimation, as one of the key technologies in

UWRB positioning, is considered crucial for improving positioning accuracy. However, in practical applications, UWB AOA
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estimation is faced with numerous challenges, particularly in complex environments such as non-line-of-sight (NLOS) condi-

tions, antenna hardware impairments and environmental variations. These factors are known to cause signal distortion and

measurement deviations, thereby reducing estimation accuracy. Traditional modeling methods are often found inadequate in

effectively addressing these nonlinear issues. Therefore, a feature fusion-based UWB AOA estimation method was designed.

This approach integrated channel impulse response (CIR) data and dual-antenna received signal features, while a Trans-

former encoder was introduced to deeply analyze complex signals, thereby enhancing AOA estimation accuracy. Experimen-

tal results demonstrated that the proposed method could achieve high-precision AOA estimation under NLOS conditions.

Key words: UWB signal, AOA estimation, deep learning, feature fusion, NLOS
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ASELG R ) 32 B FR AR A AR S 40 1R 2
(MAE, mean absolute error) . ) 77#R 1% % (RMSE,
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A SRR (CNN+Transformer) 2.1453 2.702 6 43252 52195 43087 52022
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