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[Abstract]

Recently, the range of utilization and demand for unmanned aerial vehicle (UAV) has been continuously increasing, and
research on the construction of a separate operating system for low-altitude UAV is underway through the development of a
management system separate from manned aircraft. Since low-altitude UAVs also fly in the airspace, it is essential to establish
technical standards and certification systems necessary for the operation of the aircraft, and research on this is also in progress.
If the operating standards and certification requirements of the aircraft are presented, a test method to confirm this should also
be presented. In particular, the accuracy of small UAV’s navigation required during flight is required to be more precise than that
of a manned aircraft or a large UAV. It was necessary to calculate a separate navigation error. In this study, we presented a test
method for deriving navigation errors that can be applied to UAVs that have difficulty in acquiring long-term operational data,
which is different from existing manned aircraft, and conducted verification tests.
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Table 1. Flight phase in mission profile

Flight Phase Description
Take-off Flight plan review and aircraft take-off

Cruise flight Cruise flight to destination along planned flight path
Arrival Ea()z\;fiis%o ro;;rditﬂ; landing site and identify potential
Landing Aircraft landing

Desired path
>
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Fig. 1. Total System Error of Flight
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Fig. 5. Photo of the static NSE experiment
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Table 2. Result of Static NSE test

Duration NSE NSE PPK PPK VER
time mean(m) STD(m) HOR STD STD
Smin 1.8373 0.1284
10min 2.1523 0.3471
15min 2.5769 0.6689

20min 2.7992 0.7185 0.014 0.019

25min 2.8203 0.6551

30min 2.8892 0.6450

total 2.51 0.53
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Table 3. Result of dynamic NSE rail test

Test No NSE NSE PPK PPK VER
mean(m) STD(m) HOR STD STD
1 1.5881 0.2117 0.0211 0.0396
2 1.5601 0.137 0.0187 0.0346
3 1.5588 0.2053 0.0273 0.043
4 1.5993 0.3415 0.0174 0.0297
5 2.2902 0.4015 0.0201 0.0305
6 1.9398 0.3213 0.0205 0.0306
7 1.8405 0.6243 0.0196 0.0289
8 1.6225 0.8102 0.0204 0.0303
9 4.0243 0.6863 0.0196 0.0301
10 3.5391 0.4253 0.017 0.0243
11 0.6226 0.3115 0.0188 0.0281
12 0.5544 0.3315 0.0182 0.0295
13 1.832 0.1508 0.0173 0.0308
14 0.9289 0.1348 0.0173 0.0286
15 0.9811 0.1973 0.0182 0.0312
16 1.0118 0.1687 0.0184 0.0292
17 1.2444 0.5299 0.0316 0.0473
18 1.256 0.5119 0.0377 0.0528
19 2.2035 0.697 0.0317 0.0483
20 1.5598 0.3564 0.0274 0.0419
21 1.3099 0.3133 0.0184 0.0268
22 3.7457 0.7042 0.0178 0.0276
23 3.709 0.1732 0.0228 0.0404
24 3.1762 0.1688 0.0204 0.0375
25 2.6812 0.1951 0.0185 0.0333
26 0.5593 0.1874 0.0209 0.0581
27 0.7639 0.1441 0.0249 0.0587
28 0.7006 0.1191 0.0244 0.0494
29 1.4567 0.6588 0.0216 0.0303
30 1.7399 0.7569 0.0582 0.0974
31 3.2694 0.6066 0.0176 0.028
Total 1.83 0.37 0.02 0.04
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