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Design of MEMS-IMU-aided high dynamic GPS satellite selection
algorithm

HE Xiao-feng, HU Xiao-ping, WU Mei-ping, TANG Kang-hua
(College of Mechatronics and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Traditional GPS satellite selection algorithm which only using 4 satellites of minimal Geometric Dilution of
Precision (GDOP) doesn’t work well in application to high dynamic conditions. In view of the application of low-cost
MEMS-IMU/GPS integrated navigation system, a MEMS-IMU aided GPS satellite selection algorithm is proposed in
this paper. In order to solve the limitation of level attitude changing fast, the algorithm adopted less than 6 satellites to
decrease the GDOP value and improve the positioning accuracy , not only 4 satellites normally. Further more,
high-rate attitude information by MEMS-IMU was used to compress satellite’s searching range. The
hardware-in-the-loop simulation was made which verifies that the new algorithm is an effective method that can
optimize satellite selection and improve performance of navigation system under the high dynamic condition.
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Bk (Reference):

[1] Yang Yong, Miao Lingjuan. GDOP results in all-in-view positioning and in four optimum satellites positioning with GPS PRN
codes ranging[C]// Position Location and Navigation Symposium, IEEE PIANS, April 2004: 723-727.

2] £X¥, S SETEMEVAR GPS AR EMH]. FETIERAZMR, 2007, 15(2): 185-187.
WANG Mei-ling, LU Lei. GPS Positioning error evaluation based on fuzzy algorithm[J]. Journal of Chinese Inertial

Technology, 2007, 15(2): 185-187.
[3] BEE X, F%E, . PEHSE T GPS MEREN TS @] HEBEEARYIR, 2006, 14(4): 30-34.
[4] R.Yarlagadda, I.Ali, N.Al-Dhahir,et al. GPS GDOP Metric[C]//IEE Proc. Radar,Sonar and Navigation 2000,259-264.
[5]1 M. S.Phatak. Recursive Method for Optimum GPS Satellite Selection[J]. IEEE Transactions on Aerospace and Electronic
Systems, 2000, 37(2):751-754.
[6] REREtE, RE, #/NF. MEMS-IMU/GPS 4 & S+ 2 HEES Kalman 3SR I]. P EB SR M, 2007,
15(3): 307-311.
TANG Kang-hua, WU Mei-ping, HU Xiao-ping. Multiple model Kalman filtering for MEMS-IMU/GPS integrated

navigation[J]. Journal of Chinese Inertial Technology, 2007, 15(3): 307-311.
[7] HE Xiaofeng, HU Xiaoping, WU Meiping. Trends in GNSS/INS integrated navigation technology[J]. Coordinates, 2007,
3(3):26-28.
[8] Jacek Januszewski. Availability of satellite navigation systems in restricted area[C]//20"™ AIAA International Communication
Satellite Systems Conference and Exhibit, May 2002:1-11.
[9] Anh Quan Le, Christian Tiberius. Single-frequency precise point positioning with optimal filtering[J]. GPS Solution, 2007,
11(1):61-69.



