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ABSTRACT

In this paper, a GPS/GF-INS integrated navigation system is proposed, in which the high rate attitude aiding signal, the high
rate position and velocity aiding of GPS receiver is used for the cube structure of the GF-IMU, effectiveness of the proposed

GPS/GF-INS integrated navigation system was shown when the vehicle follows two trajectories, circling and spiraling.

Performance evaluation results show that the proposed GPS/GF-INS integrated navigation method gives better navigation

outputs when the attitude output of GPS is used and more better navigation outputs are obtained when the rate of GPS aiding

signal is higher.
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1. INTRODUCTION
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Fig. 2. Proposed GPS/GF-INS integrated navigation system.
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Table 1. RBA500 accelerometer specification.

Velocityrandomwalk (10) Bias(10) Outputrate
100 Hz

0.0066 m/s/ vhr 1mg

Table2. GPS receiver specification.

Fig. 5. (a) Trajectory of the vehicle, (b) Position, velocity, and attitude of the vehicle.
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Fig. 6. Simulation result with 1 Hz GPS receiver for circling trajectory. (a) Position error, (b) Velocity error, (c) Attitude error, (d) Angular velocity error.
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Fig. 7. Simulation result with 10 Hz GPS receiver for circling trajectory. (a) Position error, (b) Velocity error, (c) Attitude error, (d) Angular velocity error.
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GPS receiver outputs Position, velocity | Position, velocity, attitude
Output rate (Hz) 1 10 1 10

North | 26699.46  0.12 28580.52 0.09

Position (m) East | 792032 0.18 5926.69 0.20

Down | 80481.53  0.20 80645.61 0.22

North 92.61 0.02 462.74 0.02

Velocity (m/s) East 258.90 0.02 195.52 0.02

Down | 1048.72  0.01 1051.34 0.01

Roll 80.73 17.28 110.09 0.11

Attitude (deg)  Pitch 43.64 22.78 42.52 0.14

Yaw 102.85  65.37 103.37 0.18

X 81.81 0.74 137.81 0.11

Velo‘z?glzlgg g Y | LB 055 276.04 018
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Fig. 11. Simulation result with 1 Hz GPS receiver for spiral trajectory. (a) Position error, (b) Velocity error, (c) Attitude error, (d) Angular velocity error.
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Fig. 12. Simulation result with 10 Hz GPS receiver for spiral trajectory. (a) Position error, (b) Velocity error, (c) Attitude error, (d) Angular velocity error.
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Fig. 13 Simulation result with multi-antenna 1 Hz GPS receiver for spiral trajectory. (a) Position error, (b) Velocity error, (c) Attitude error, (d) Angular velocity
error.
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Table4 RMSE of navigation results.

GPS receiver outputs Position, velocity Position, velocity, attitude

Output rate (Hz) 1 10 1 10

North 0.50 0.10 0.22 0.06

Position (m) East 0.49 0.08 0.29 0.08

Down 1.73 0.17 0.29 0.17

North 0.40 0.01 0.07 0.01

Velocity (m/s) East 0.27 0.02 0.08 0.01

Down 1.05 0.02 0.14 0.02

Roll 107.80 4.80 0.91 0.09

Attitude (deg)  Pitch | 34.84 24.75 2.40 0.14

Yaw 150.86 14.85 2.07 0.13

Angular X 4.32 3.05 0.72 0.19

velocity (deg/s) y 11.04 0.83 0.30 0.09

Z 10.38 1.83 2.12 0.27
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