Journal of Control, Automation, and Systems Engineering Vol. 11, No. 7, July 2005 633

|:lo|

Fol v|HE xII2| ADGPS/INS S8 &7 AAH

Design of a Low-Cost Attitude Determination GPS/INS Integrated
Navigation System for a UAV (Unmanned Aerial Vehicle)
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Abstract : An unmanned aerial vehicle (UAV) is an aircraft controlled by remote commands from ground station and/or pre-
programmed onboard autopilot system. A navigation system in the UAV provides a navigation data for a flight control computer
(FCC). The FCC requires accurate and reliable position, velocity and attitude information for guidance and control. This paper
proposes an ADGPS/INS integrated navigation system for a UAV. The proposed navigation system comprises an attitude
determination GPS (ADGPS) receiver, a navigation computer unit, and a low-cost commercial MEMS inertial measurement unit
(IMU). The navigation algorithm contains a fault detection and isolation (FDI) function for integrity. In order to evaluate the
performance of the proposed navigation system, two flight tests were preformed using a small aircraft. The first flight test was carried
out to confirm fundamental operation of the proposed navigation system and to check the effectiveness of the FDI algorithm. In the
second flight test, the navigation performance and the benefit of the GPS attitude information were checked in a high dynamic
environment. The flight test results show that the proposed ADGPS/INS integrated navigation system gives a reliable performance
even when anomalous GPS data is provided and better navigation performance than a conventional GPS/INS integration unit.
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Fig. 1. Overall scheme of the ADGPS/INS integrated navigation
system with fault detection function.
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Table 3. Fault detection result for different false alarm rates and
decision threshold.
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Fig. 11. Altitude and vertical velocity result with FDI.
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