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Performance Investigation of GPS/INS Ultra-tightly integration
for Navigation of Unmanned Expedition Vehicles
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Abstract : GPS/INS integration is widely considered as main navigation systems of vehicles since GPS(Global Positioning
System) and INS(Inertial Navigation System) have their own strength and weakness, respectively. Accuracy, continuity,
integrity, and availability should be provided in navigation systems of vehicles. Ultra-tightly integration can improve these
capacities, expecially availability of GPS. Unmanned Expedition Vehicles(UEV) must be robust against Jamming and external
impact because UEV have to substitute for a man when they are in the place where they can not be controlled by a man.
This paper analyzes the performance of Ultra-tightly integration and compares it with those of loosely integration and tightly

integration for some trajectories
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Fig. 1. Hierarchical control of UEV.
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Fig. 2. Position control of UEV.
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Fig. 3. Communication model of UEV.
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Table?2. Position error of flight trajectory (1) (circle).

Circle S-shape spiral Wing-rock

1.783 1.84 2578 1.272
oFA%sk 2.429 2.66 1.784 1436

5.512 5.59 5.588 5.446

1.248(70.0%) | 1.255(68.2%) | 1.91(74.1%) | 1.018(80.0%)
1.177(48.5%) | 1.312(49.3%) | 1.324(74.2%) | 0.39(27.2%)
3.881(70.4%) | 3.92(70.1%) |4.059(72.6%) |4.112(75.5%)
0.591(33.1%) | 0.661(35.9%) | 1.116(43.3%) | 0.479(37.7%)
0.634(26.1%) | 0.677(25.5%) | 0.96(53.8%) | 0.28(19.5%)
0.896(16.3%)| 0.91(16.3%) |0.925(16.6%) | 1.279(23.5%)
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Y 17 FAFAL HIA 9 AH (2).
Fig. 17. Flight trajectory (2).
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Table3. Position error of flight trajectory (2) (circle).

Circle S-shape spiral Wing-rock

1.882 2.337 2.842 1.445

2,552 2.993 1.925 1.583

Fag

5.770 5.729 5.823 5.793

1.629(86.6%) | 1.366(58.5%) | 2.211(77.8%) | 1.214(84.0%)

ZFA% 1.317(53.7%) | 1.586(53.0%) | 1.551(80.6%) | 0.507(32.0%)

4.033(69.9%) | 4.184(73.0%) | 4.224(72.5%) | 4.376(75.5%)

0.653(34.7%) | 0.735(31.5%) | 1.373(48.3%) | 0.502(34.7%)

0.72(28.2%) |0.757(25.3%) | 1.105(57.4%) | 0.322(20.3%)

N P N R N | 4

0.954(16.5%) | 0.955(16.7%) | 0.992(17.0%) | 1.311(22.6%)
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