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Error Rate Reduction of a Low-Cost Integrated Navigation System
Using Neural Networks
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ABSTRACT

Recently integrated navigation systems are developed to use the advantages of both inertial navigation and global
positioning system. In such integrated navigation systems when the GPS signal is missed, the system works based
on inertial navigation data. In this condition the navigation error increases progressive, especially when the INS
sensors have low accuracy. To overcome this problem in most of the previous researches neural networks or
support vector machines are applied to learn the navigation errors when the auxiliary navigation signal exists. As
soon as the auxiliary navigation signal is lost the output of trained NN’s are summed with the output of inertial
navigation system to remove the navigation errors directly. In this paper a method is proposed to decrease the
navigation error rate in presence of process and measurement noise. Actually here multilayer perceptron neural
networks are trained to learn the navigation errors when the auxiliary navigation signal is received, then the output
of neural networks are applied to a Kalman filter which estimates the navigation errors. Simulation is carried out on
three different 6Dof paths. The results show that the proposed method is independent of flight path and has more
effective performance in compare with mentioned methods.
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3- Gyroscopes

1- Inertial Navigation System (INS)
2- Micro Electro Mechanical System (MEMS)
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1- Perceptron

2- Random Forest Regression
3- Dempster Shafer

4- Support Vector Machines
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1- Pseudo range
2- Carrier signal phase
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1- Multi Layer Perceptron (MLP)
2- Levenberg Marquaret
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