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An Attitude Determination GPS and INS Integration Scheme:
Design and Flight Experiment
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Abstract

This paper proposes an attitude determination GPS/INS integrated system scheme for a UAV and
presents experimental flight test results. The proposed system is designed as a part of an autopilot
system and comprises a GPS attitude determination receiver, an off-the-shelf inertial measurement
unit (IMU), and a navigation computer unit (NCU). UAV requires accurate attitude information for
stable automatic flight control. The proposed system can provide accurate attitude information for
the flight control computer (FCC) so that stable automatic flight control can be achieved. In order
to verify the performance of the proposed scheme, an integrated navigation system has been
developed. In order to evaluate the developed navigation system, the flight test has been performed.
In the flight test, the developed system was shown to provide the position, the velocity and the
attitude satisfactorily enough for stable flight control. The accuracy of the attitude information of the
developed system was confirmed by comparing attitude of vertical gyro.
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Table 1. Specification of 'Firefly’

Description
Overall Length (m) 104
Max. Take-off Weight (ton)  |1.2
Max. Range Cruise (km) 1,850
Cruising Speed (km/h) 280
Operating Altitude (km) 2.4
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