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Design and experiment for INS based on MIMU/GPS
YANG Jin-xian, YUAN Gan-nan
(College of Automation, Harbin Engineering University, Harbin 150001, China)

Abstract: According to characteristics of air ammunition and MEMS technology, an Integrated Navi-
gation System(INS) was designed based on MINU/GPS. By referring to the specification of JDAM
performance and the request of air ammunition,the MIMU was designed by module, and the module
performance parameters were computed. A kind of dual- frequency circle micro-bandwidth antenna
was adopted to improve breadth and angle characteristics to increase the sensitivity of the GPS receiv-
er. The precise GPS star parameters and ionosphere gridding corrected number were obtained to en-
hance the system precision more than 10 times by dint of the global difference of GPS. According to
the fact, mathematics model of INS was reasonably simplified, and the improved fuzzy adaptive Kal-
man filter was adopted. The simulation and experiments show that the design satisfies the guidance
precision less than 5 m.
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Tab.1 Performance experiment of mounted vehicle
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V./(m/s) V,/(m/s) V,/(m/s) Ax/m Ay/m Az/m o)

1 i3 —1.38 1.57 1. 14 —75.12 53.94 44,22 80. 24
HeE 0.12 0.09 0.11 3. 74 4.92 3.46 4.61
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4 155 1. 26 —1.4 1.12 41. 35 —51.8 33.42 70. 24
HE 0.07 0.08 —0.07 2.58 3.05 — 2.45 4. 56

5 155 1. 35 1.44 1. 32 45.12 52.63 42.14 68. 32
HAE 0.08 0.10 0. 06 2.82 3.55 2. 60 4.55

6 i3 1. 40 1. 26 —1.26 54. 87 43. 04 —34.62 68. 35
HE 0.12 0.10 0.08 3.44 4.23 3.11 4.32

7 ligsa 1.52 1.21 1. 15 53.61 42.94 38.01 67.17
Hilksy 0.13 0.09 0.07 3.51 3.14 2.87 4.43
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Fig. 7 Semi-physical simulation
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Tab. 2 Positioning precision of semi-physical simulation FIR TN A T S P 5 RIS 35 1 B 05 B
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JPORATEIE RARERE RANE L TEBTR o T 7 R R R R R G T

S G Bm UL gk, AL 45 A RO T T
2 5 24 218 JHUK 32 m/s 1.42 MIMU/GPSHyZL & 5 i 5 5t - MIMU SR R
I st v s Ler  MCHEIFRHNT & BUE AR Y T GPS £B %
4 1 22 198 B 15 2,51 SHEBOA 5 SR T AT A B9 4L 5 00 00 R R o8 i Y
5 5 22 200 SEHRI 18% 2. 46 Kalman JE 3% #% . 07 B2 88 R W %8038 A i
6 6 22 215 fWififh 7.5 2.7 SR EOR 0 Tl AR S R A EENE L. &
77 LR G A S5 PF T AT SE P AR A i
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