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ABSTRACT

GNSS and ARS are the most common sensors in low-end UAVs. However, these sensors
are vulnerable to built-in errors and cannot measure the body heading independently. The
GNSS/INS cannot fully compensate the IMU errors in initial alignment process and
rectilinear flights. For an unmanned helicopter, a magnetometer can be more useful than
any other sensors to obtain heading information. However, the electric motor which drives
small helicopter UAV keeps the magnetometer from reading the pure magnetotelluric vector.
This paper shows the effects of electric motor on the magnetometer readings, and presents
a method to compensate the effects. The results are verified with flight test data. The
simulation and experimental results in this paper proves that aiding GNSS/INS with
magnetometer increases observability and improves accuracy.
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Fig. 3. BLDC Motor Operating Sequence

@ AN SHolt 9% A¥AT BHY 1
Aol Qe Aot AT A6 B
NF3} sFe] FA4o] ZAsA A WE S=
2 P90 2EY FHe AeAs " 1
dub BH e 37)e) ArA4Ae]

oA AN ol 2 nHA Jo® o] B
AAA HE A7)A BEddel EAEA B
. ol Q8 ®HIL WE HAL staE ®
B olgddea e 52t ARs ALASE fE

271749 27178 AAA Aot
BLDCRE ¢ 274 mdol
83 5 ok

B,=B.(RPM)+B,(I)+ B, 1)

4o ofesh ol

Bm: Total Magnetic Field of Motor

Br: Magnetic Field of permanent magnet
Bb: Induced Magnetic Field by Current
Bz: Magnetization of iron
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Fig. 4. Ground run-up test result
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Fig. 6. Ground run-up test result
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Table 1. The difference of experiment and
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Deviation Mean
X [gauss] 0.0188
Y [gauss] 0.0541
Z [gauss] 0.0362
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