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Performance verification methods of an inertial measurement unit

in flight environment using the real time dual-navigation
ByungSu Park, SangWoo Lee, Sang Mun Jeong, KyungJun Han and Myeong-Jong Yu*

Agency For Defense Development
ABSTRACT

Abstract It is necessary to verify the properties of an inertial measurement unit in the
flight environment before applying to military applications. In this paper, we presented a
new approach to verify an inertial measurement unit(IMU) in regard to the performance
and the robustness in flight environments for the high-dynamics vehicle systems. We
proposed two methods for verification of an IMU. We confirmed normal operation of an
IMU and properties in flight environment by using direct comparison method. And we
proposed real time multi-navigation system to complement the first method. The proposed
method made it possible to compare navigation result at the same time. Therefore, it is
easy to analyze the performance of an inertial navigation system and robustness during the
vehicle flight. To verify the proposed method, we carried out a flight test as well as an
experimental test of flight vibration on the ground. As a result of the experiment, we
confirmed flight environment properties of an IMU. Therefore, we shows that the proposed
method can serve the reliability improvement of IMU.
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Table 2. The performance of the IMUs.
Main IMU KIMU
Gyro bias repeatability (deg/hr), 1o 20 30
Gyroscope | Gyro bias In-run stability (deg/hr), 10 1 5
Gyro scale factor repeatability (ppm), 1o 600 700
Accelerometer bias repeatability (mg), 1o 5 2
Accelerome -
er Accelerometer scale factor repeatability (ppm), 10 750 500
Accelerometer operating rate range (g) 73 50
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