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Deep Fusion Method of Ship Inertial Navigation and Satellite Navigation Information Based on
Deep Learning

WANG Xilong
Naval Equipment Department, Tianjin, 300061, China

Abstract: A deep learning based method for deep fusion of ship inertial navigation system (INS) and satellite navigation system
(GNSS) information is proposed to address the problems of accumulated errors in INS and decreased positioning accuracy caused by
complex marine environment interference in GNSS. Analyze the characteristics and fusion difficulties of ship inertial navigation and
satellite navigation information, and construct the overall architecture of the fusion system; Design an information preprocessing
module based on CNN-GRU hybrid network to achieve noise suppression and feature extraction for two types of navigation
information; Build a deep fusion model based on attention mechanism, dynamically adjust the weight allocation of two types of
information; Verify the application effect of traditional fusion methods (UKF, EKF) through simulation experiments. The
anti-interference ability and positioning accuracy of the deep fusion method of ship inertial navigation and satellite navigation
information based on deep learning have been improved.
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