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Abstract: To address the issue of significant positioning errors in the integrated navigation system of robots caused by unstable global position-
ing system signals and inertial navigation system (INS) failures during operation, we proposed an robot integrated navigation and positioning
analysis method based on neural networks and Kalman filtering. Taking the navigation and positioning data under normal conditions as training
samples, the convolutional recurrent neural network (CRNN) model learns the characteristic relationships within the positioning data to complete
the training process. When GPS signals are unstable or the INS malfunctions, the CRNN model extracts feature maps from the robot’ s integrat-
ed navigation data through its convolutional layers and processes the contextual feature sequences of navigation data through its recurrent layers
to capture temporal dimension features, which are then sent to the feed forward layer for identifying errors in integrated navigation positioning.
An extended Kalman filtering (EKF) is employed in a dual-layer processing format, with a primary and a secondary filter. Initially, the sub-filter
model is used to preliminarily correct low-level positioning errors under the condition of integrated navigation positioning errors. Subsequently,
the main filter model performs a deep correction of high-level positioning errors, achieving error correction for the robot’ s integrated navigation
positioning. Research result indicates that after applying the proposed method to the robot’ s integrated navigation system, the positioning accu-
racy of system is significantly improved even when GPS signals are lost, with high matching degree and strong interactive performance, can com-
plete the navigation and positioning of running trajectory, and enhance the adaptability and stability in complex and changeable environment.
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