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Impact analysis of attitude determination
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Abstract: Aircraft attitude measurement is an important phase in the target location of UAV (Un-
manned Aerial Vehicle, UAV) system. This paper intends to achieve attitude information by using
multi-BDS (BeiDou navigation positioning system, BDS) receiver antenna. Furthermore, the influence
of the attitude measurement accuracy on the positioning precision of airborne optoelectronics platform
is analyzed. To solve these problems, a target location system model of airborne optoelectronics plat-
form is established. After analyzing and calculating the orientation error with Mont Carlo method, the

errors are compared among the cases including the airborne attitude measuring error within 0.05°~1°,
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the positioning precision of vertical view and strabismus in flying height of 1 000 ~ 8 000 meters. The
experimental results show that elevation error of vertical view is about 20m, and planar location error
is 23 ~ 65 m. Geodetic height error of strabismus positioning (—60° oblique) is about 20 ~ 30 m,and
planar location error is 24 ~ 71 m. In addition, the effects of the antenna orientation and length of
baseline on the positioning precision are analyzed. Some conclusions can be drawn by simulation. Tar-
get location errors relate to the attitude angle error of the aircraft, the error of BDS, azimuth angle er-
ror of optoelectronic platform, high and low angle measurement error, and the distance between the
target and the aircraft. Moreover,it can be concluded that the high and low angle of optoelectronic plat-
form is smaller when the flying height is higher. The positioning error is larger when slant distance is
bigger. The attitude measurement accuracy is greater when the baseline is longer. The error of rolling
angle is the minimum when the baseline is vertical.

Key words: BDS receivers; Monte Carlo method; accuracy of the attitude determination; error of tar-

get localization
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Tab.5 Angle of platform., high and low is —90 ° (vertical) , the airplane attitude Angle measurement error is 0.05 *~

1°target positioning error
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0.9 0.000 557 4 0.000 405 0 30.33 63.98
1.0 0.000 614 5 0.000 444 2 32.60 71.10
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Tab.7 Different aircraft height, target location error

HAERZE/m K- TR 22/ m
KHLRAT : -
¥ /m EH —60 EH —60

T R i R

1 000 20.03 20.62 23.55 24.36
2 000 20.53 21.11 25.38 26.92
3 000 20.61 21.45 28.15 31.21
4 000 20.65 22.13 30.68 33.21
5 000 20.71 22.93 33.16 36.62
6 000 20.92 23.68 36.53 40.68
7 000 21.12 26.12 40.54 44.23

8 000 21.19 27.43 46.07 48.86
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