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Low-cost Integrated SINS/GPS Navigation Algorithm Enhanced By AHRS-Based 

Orientation Estimation 
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Abstract 
The paper aims to develop a new algorithm to enhance the performance of the classic and traditional SINS/GPS navigation systems, 
particularly in attitude and heading angles estimation. A comprehensive algorithm is designed for utilization of AHRS navigation in 
the integrated inertial navigation system. State estimation method in the proposed algorithm contains two-step filter. The first filter is 
located out on the AHRS system and the orientation parameters are estimated. The outputs of this filter are fed into the SINS/GPS 
system. Then, the second filter is implemented and the position and velocity parameters are estimated. The performance of the 
proposed algorithm is assessed through vehicular test.  
Keywords: Integrated inertial navigation system, Low-cost navigation, AHRS system, State estimation, MEMS-grade inertial 
sensors. 
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1 Micro-Electro Mechanical System (MEMS) 
2 Strap-down Inertial Navigation Systems (SINS) 
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3 Global Positioning System (GPS) 
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1 Sliding Mode Observer (SMO) 
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