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Design and Evaluation of a Seamless GPY INS Integrated

Navigation System
HE Xiae-feng, HU Xiae- ping, TANG Kang- hua
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: A new seamless integrated navigation algorithm was proposed on the basis of ANFIS in order to enhance the performance

of GPY INS integrated navigation system during GPS outages. The algorihm adopted Kalman filter with pseudorange and pseudorange rate

observations when the number of GPS satellites was not less 4. Othewise, ANFIS was used to estimate the navigation errors and restrain

the increasing INS errors. Experiments show that the new algorthm can improve the performance of integrated system effectively and

enhance the horizontal position accuracy than tradiional tight integration algorithms.
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Fig. 3 Position and velocity eror values during 30s outage
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Fig. 4 Position and velocity emor values during 300s outage
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Tab.1 Position and velocity emor values during 30s ouage
(m) (ny's)
RMS | Max| RMS [ Maxl| RMS | Maxl| RMS | Maxl|
Osat 4. 60 9.91 4. 90 11 11 0. 39 0. 67 0. 06 0. 11
Isat 251 5. 82 1. 57 232 0.31 0.53 0.03 0. 07
2sat 1. 69 297 0. 51 0. 71 0 12 0.21 0.26 0. 39
3sat 2.33 4 14 2. 89 6. 03 0.32 0. 58 013 0.21
ANFIS 0.45 L 14 0. 17 0. 36 0. 001 0. 003 0. 002 0. 004
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2 300s
Tab.2  Position and velocity emwor values during 300s outage
(m) (n/'s)
RMS | Max| RMS [ Maxl| RMS | Maxl| RMS | Maxl|
Osat 85.98 121. 05 96 25 12859 6. 012 11. 808 1. 513 2 571
Isat 23.05 27. 13 7. 30 8 83 0. 248 0. 798 0. 108 0. 672
2sat 34 6 16 9. 05 21. 26 0. 079 0. 570 0. 133 0. 715
3sat 1. 97 5.43 4.73 9.29 0. 078 0. 483 0. 079 0. 603
ANFIS 0. 66 5. 61 0. 31 0.79 0. 003 0. 014 0. 003 0. 023
ANFIS , GPY/INS
4 , ANFIS , GPS
(1 , ANFIS , , ANFIS
(2) , ANFIS ) ,
, ANFIS
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