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Abstract

Pilotless aircraft with autonomous flight may face various unexpected flight situations; thus, it is necessary to use
a highly sophisticated sensor and GNSS(Global Navigation Statellite System) to handle abrupt circumstances. To
recognize unexpected flight situations, a sensor is equipped with gyro sensor and acceleration sensor as well as
geomagnetic field and altimeter in order to ensure the exact location of autonomous aircraft. Additionally, as location
awareness is essential for autonomous flight, GNSS is used for tracking autonomous flight. There are important
composite navigation sensor for autonomous flight such as 3-axis MEMS, gyro sensor, 3-axis MEMS acceleration
sensor, 3-axis geomagnetic field, GNSS, GPS antenna design technology, algorithm along with processing each sensor,
GNSS navigation system, and integrated navigation system software. This study is to focus on testing inertial
Measurement unit(IMU), which is known for a highly reputable system for unexpected flight situation. In addition to
that, this study used GNSS, geomagnetic field, and composite input signal methods of altimeter. To increase input
signal method, 2 identical sensors were used, and more than 2 signals were tested as multicore. Overall, multiple
input signals were considered as highly reliable signals in this study.
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Fig. 1. Composite navigation system
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Table 1. Measurement result of gyro sensor R2R bias

18, No. 2,

No SPL #1 SPL #2
X Gyro| Y Gyro |Z Gyro | X Gyro|Y Gyro|Z Gyro
1 10.27607|-0.00515|0.10809 | 0.20534 | 0.30605 | 0.11542
2 10.27295|-0.00317|0.10896 | 0.20643 | 0.30635 | 0.11594
3 10.27353|-0.005590.10773 | 0.20550 | 0.30661 | 0.11739
4 10.27383|-0.00502|0.10725|0.20522 | 0.30509 | 0.11563
5 10.27318|-0.00482|0.10777|0.20614 | 0.30422 | 0.11623
6 |0.27474|-0.00464|0.10651|0.20729|0.30397 | 0.11623
7 10.27275|-0.00183|0.10627 | 0.20865 | 0.30422 | 0.11559
8 10.27343|-0.005000.10758|0.20657 | 0.30742 | 0.11542
9 10.27359|-0.00101|0.10916|0.20596 | 0.30651 | 0.11492
10 10.27250 |-0.00227|0.10865 | 0.20651 | 0.30950 | 0.11594
11 10.27178|-0.00349|0.10831 | 0.20553 | 0.30886 | 0.11464
12 10.27272|-0.00270]0.10829 | 0.20646 | 0.30923 | 0.11528
13 10.27420 |-0.004210.10760 | 0.20662 | 0.30864 | 0.11520
14 10.27346 |-0.00296 | 0.10730 | 0.20794 | 0.30708 | 0.11377
15 10.27356 |-0.00339|0.10693 | 0.20912 | 0.30678 | 0.11368
16 10.27203 |-0.003610.10647 | 0.20895 | 0.30709 | 0.11467
17 10.27194 |-0.00287|0.10824 | 0.20826 | 0.30801 | 0.11385
18 |0.27207 |-0.00337|0.10747|0.20615 | 0.30852 | 0.11320
19 10.27201 |-0.00233|0.10688 | 0.20736 | 0.30721 | 0.11481
20 10.27058 | 0.00029 |0.10832|0.20775|0.30714|0.11493
21 10.27331|-0.00549|0.10700 | 0.20613 | 0.30683 | 0.11384
22 10.27231|-0.0048710.10790 | 0.21050 | 0.30780 | 0.11527
23 10.27140|-0.00190|0.10745 | 0.20880 | 0.30506 | 0.11483
24 10.27154 |-0.003650.10602 | 0.20978 | 0.30496 | 0.11550
25 10.27141|-0.00420|0.10555 | 0.20904 | 0.30411|0.11470
26 10.27199|-0.00302|0.10618 | 0.20984 | 0.30458 | 0.11254
27 10.27184|-0.0032810.10670 | 0.21000 | 0.30373| 0.11466
28 10.27319(-0.002670.10791|0.21106 | 0.30112 | 0.11562
29 10.27292|-0.00156|0.10771|0.20961 | 0.30195|0.11388
30 10.27385(-0.00376|0.10622 | 0.20862 | 0.30422 | 0.11521
31 10.27363|-0.00141]0.10684 | 0.20640 | 0.30518 | 0.11599
32 10.27404 |-0.00184|0.10679 | 0.20724 | 0.30876 | 0.11437
33 10.27463 |-0.00200|0.10711 | 0.20775 | 0.30709| 0.11490
mean| 0.27294 |-0.00324 | 0.10737 | 0.20765 | 0.30618 | 0.11497
stdev| 1.15 1.41 0.88 164 | 207 | 098
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