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Abstract: In complex terrain environments, the accuracy of GNSS elevation anomaly fitting model is often limited due to the nonlinear character-

istics of data. To address this issue, we proposed a modeling method based on BP neural network model optimized by improved ant lion optimization

algorithm. The proposed method introduced a nonlinear dynamic weight adjustment mechanism along with a dynamic scaling factor, enabling the

algorithm to perform global search and local optimization of neuron weights and thresholds more effectively, which could significantly mitigate

common problems in BP neural networks, such as slow convergence and susceptibility to local minima. To validate the performance of this meth-

od, we compared the performances of BP neural network, least squares support vector machine, standard ALO-BP method and the proposed meth-

od in the fitting accuracy of elevation anomalies respectively using actual engineering data. The experimental results indicate that the proposed

method achieves the best performance in terms of elevation anomaly fitting accuracy and model stability. The predicted anomalies show high con-

sistency with actual elevation data, confirming the effectiveness and robustness of this model in complex terrain scenarios.
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