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Abstract: Attitude and Heading Reference System (AHRS) of the fighter aircraft needs to keep high attitude
and heading accuracy in high dynamic for a long time when the aircraft maneuvers. The AHRS described
herein was composed of three-axis close-loop Fiber Optics Gyroscope (FOG), three-axis quartz accelerometer,
and three-axis magnetometer with a rug-designed package and the power supply meeting MIL-STD-704A. To
compensate magnetic deviation produced by the soft iron and hard iron distortion, a 6-state Kalman filter algo-
rithm was implemented with the information of the FOG continuous reading. Due to the special requirements
of the fighter aircraft (long time and high dynamic), an Extended Kalman Filter (EKF) algorithm was devel-
oped and implemented for effectively separating the maneuvering acceleration and gravity. The AHRS was
successfully tested and verified by 16 flight-tests trials with different dynamics with results show that the per-
formance of the roll and pitch angles is better than 0.8 degrees and that of the heading is better than 1 degree.
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Figure 1. Appearance of AHRS with FOG
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Table 1. Technical specification of FOG
R 1 RARIEEEER

ZH Fen i L
A 300 °ls
T % 0.5 °/h
Al G 2 12 °/h
TR 0.5 °/h
bR R A e v 200 ppm
b BRI EOE S 200 ppm
i >100 hz

Table 2. Technical specification of accelerometer
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E e 0.5 mg
F i T A 0.5 mg
b BE RSt 300 ppm
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Table 3. Heading of compass and AHRS after calibrating
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HEZ BRI S ) AHRS il f(° )
1 -173.35 -173.12
2 -136.91 -136.81
3 -86.94 -86.84
4 -43.07 -42.88
5 29.50 29.66
6 89.83 89.95
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Figure 2. The attitude of AHRS and INS in the first flight
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Figure 4. The attitude of AHRS and INS in the second flight
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Figure 6. The attitude of AHRS and INS in the third flight
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Figure 3. The attitude error of AHRS in the first flight
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Figure 5. The attitude error of AHRS in the second flight
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Figure 7. The attitude error of AHRS in the third flight
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Figure 8. The attitude of AHRS and INS in the first flight from

2005 second to 2050 second
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Table 4. The stand deviation of attitude error in three flights
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1 0.68 0.58 0.61
2 0.79 0.68 0.52
3 0.72 042 1.30
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