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Design of MEMS Strapdown Inertial Navigation System Based on FPGA

ZHANG Chunxi', LI Shengchen', GAO Shuang', CAI Xiaowen', CHEN Guangjian®
(1. Key Lab. on Inertial Science and Technology, Beihang University, Beijing 100191, China;
2. China Petroleum Group Logging Co. Ltd. Equipment and Sales Branch, Xi’an 710077, China)

Abstract ; In view of the requirement of the small size strapdown inertial navigation system in the special environ-
ments such as oil, coal mine and so on, a strapdown inertial navigation system based on FPGA single chip control
and MEMS IMU is designed in this paper. The system uses ADI MEMS IMU as the inertial component, cyclone I1I
series FPGA as the control chip, and the System on Programmable Chip (SOPC) operating mode to construct a
strapdown inertial navigation system with the size of 4 cm>X 11 cm. The system realizes the functions of data acquisi-
tion, error compensation, navigation solution and communication with the host computer. The experimental results
show that the system can meet the requirements of small size measurement environments such as drilling etc. The
attitude error is less than 2° during the attitude changing process with steady operation.
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