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Alignment and Navigation of Inertial Navigation and Guidance
Unit
using Inertial Explorer Software
Jeong-Yong Kim*, Jun-Seok Oh**, Woong-Rae Roh***

Abstract

In this paper, the alignment and navigation results by INGU(Inertial Navigation and
Guidance Unit) onboard software and by Inertial Explorer which is a post-processing
software specialized for IMU(Inertial Measurement Unit) are compared for identification
of inertial sensor error models and estimation of alignment and navigation errors for
KSLV-I INGU. For verification of the IMU error estimated by Kalman Filter of Inertial
Explorer, the covariance parameters of inertial sensor error model state are identified by
using stochastic error model of inertial sensors estimated by Allan variance and the
alignment and navigation test with static condition and the land navigation test with
dynamic condition are carried out. The validity of inertial sensor model for KSLV-I
INGU is verified by comparison the alignment and navigation results of INGU
on-board software and Inertial Explorer.
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No| Parameter 1]?;1;2 S.F. Range Unit
Format I : Primary Axis Set
1| gps_time DB 1 +1.7e+308 sec
2| rx1 (G2X) | SL | 0.00000005 +107 deg/sec
3| ryl (GIX) | SL | 0.00000005 107 deg/sec
4| rz1 (G1Y) | SL | 0.00000005 +107 deg/sec
5| axl (A1) SL | 0.0000001 +214 m/sec2
6| ayl (A2) SL | 0.0000001 +214 m/sec2
7| azl (A3) SL | 0.0000001 214 m/sec2

Format II : Secondary Axis Set

1| gps_time | DB 1 +1.7e+308 sec

2| rx2 (G3Y) | SL | 0.00000005 +107 | deg/sec

3| ry2 (G2Y) | SL | 0.00000005 +107 | deg/sec

4| rz2 (G3X) | SL | 0.00000005 +107 | deg/sec

5| ax2 (A4) | SL | 0.0000001 214 m/sec’

6| ay2 (A2) | SL | 0.0000001 214 m/sec’

7| az2 (A3) | SL | 0.0000001 214 m/sec’
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 Inertial Sensor Scale Factor
- Inverse Gyro Scale Factor : 20000000
- Inverse Accel Scale Factor : 10000000

* Sensor Orientation

- X-Axis : Up Direction(Positive Yaw Rate)
- Y-Axis : Back Direction(Negative Roll Rate)
- Z-Axis : Right Side(Positive Pitch Rate)
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