Vol. 40 No. 1
Feb. 2018

404 H 1M
2018 4 2 J

B B M E X FEFE R
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

doi:10. 11887/j. en. 201801020 http ://journal. nudt. edu. cn

T SEBR XITEIEIEEAY INS/GNSS AE SMTEH T & £ 58

X B, RXBERE, X W
(BmHHERSF HreAFF%, Ad KkiF 410073)

#  E 5% INS/GNSS A il B P RERR T RGE PR N RE T 5 = i BE AL IR, 42 Y 5L 5
R A TR AL ) S ST AT A BT FLARE o X i 48 38 b o 1B 4 Al B R P SRR3R 6 B RN B ) 5K
P VEAT OG- IF (8] (R 2% R B FD, 75 B ZRAR AR B 2R T BEUR A B R | A3 5 DL RO o B 1 b 7 B0 B B 19 R f
BEGr Bt ik 2o AR U BE AR N B BE 5 S 49 6 22 3 5 M3l 7 2 R, S WA 280N S 0 ] I
5255 PRI SE GNSS PhBE PR SRR AR IR R — 2. B2 DU TR A (503, JEnT il &2 U e 3k
FETIR (RS ECR | AR RSG50 BT RESEBR T ML AT EE , B0 iE 17 T B 500 i A 3o, 58 2 2
HA FHBAS P ERG R ZR o R 38 T T A =K B2 & 3l 28 S0 3R e M RIS 34 il £ B b i) i
o) LB S R IR R SR

SE4BIA) | INS/GNSS 5T s FERRASME: S0 5 S AU AT 26 B 5 DU TCEOR: S0 B AP RS 800,

thE 4 %S U666. 1 XHkFRERD A X EHRE 1001 —2486(2018)01 - 132 - 06

Trajectory generator for INS/GNSS integration simulation through
real flight data interpolation

LIU Ke, WU Wenqi, TANG Kanghua, WEN Kun
(College of Artificial Intelligence, National University of Defense Technology, Changsha 410073, China)

Abstract; An analytic dynamic trajectory generating algorithm based on real flight data interpolation was proposed for INS/GNSS integrated
navigation simulation, in order to solve the problem of generating high-precision simulated signals of gyros and accelerometers in a strapdown inertial
navigation system. Accurate piecewise analytic expressions of angular rates, angular increments and specific force integral increments in body frame
were obtained on the basis of the spline function interpolation for the vehicle’s attitude, position and gravity data in the earth centered inertial
frame. The simulated signals of gyros and accelerometers were coincident not only with the vehicle's kinematics and dynamic characteristics, but
also with the characteristics of post-processed GNSS’s pseudo-ranges and their rate measurements. The influence of the lever arm effect of an inertial
measurement unit was also simulated. A constrained analytic quaternion interpolation algorithm was proposed under the restrictive condition in
which the norm of the interpolated quaternion should be 1. Based on the real flight data of an unmanned aerial vehicle, it is proved that the
accuracy and the effectiveness of the proposed algorithm can meet the requirements of dynamic simulation of integrated navigation. The algorithm
can also be used in other simulations, such as high-precision high-dynamic navigation and rigid body motion control, in which the simulated sensor
signals in angular and linear motion are needed.
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