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Inertial navigation

Conventional IMU Atom Interferometers
Sensor specification RLG-IMU | CAI-IMU
I] Il Gyro Scale error [ppm <15 2 41073
Ab, Ir} AV i Ar [ppm] e i
a v r Acc Scale error [ppm)] < 100 3-10
Gyro Noise Density [nrad/s/vHz] 194 120
Gyro Bias Instability [nrad/s] 4.8 26
t t t Acc Noise Density [nm/s?/vHz| 49 050 96
Acc Bias Instability [nm/s?] 11 772 39

> low datarate (1 Hz)

) » extremely low dynamic range (mg-realm
» drift and random walk for T=0.005s)

» systematic errors and noise is integrated
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Measurement Principle
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6DOF inertial sensor
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6DOF inertial sensor

» Do the same with 3 Sagnac Units
» Conventional calibration techniques possible

» Bias, scale errors and misalignment no problem

Kernel of a conventional FOG IMU [hydro-
international.com]



o it ibni
< ) i ¢ Z ) Universiti
I e taa: 4§ Hannover

Filter Framework
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Phase Prediction
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(a) (b) (e)
» Fringe ambiguity solved

» Tracking of different IMU errors possible (misalignment, bias, leverarms,
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Residuals: Velocity

Residuals: Velocity
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» Drift is greatly reduced
» Change of dynamics leads to small systematic effects
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Standard Deviation: Velocity and Position

4 %10 Std.Dev.: Velocity Std.Dev.: Position

140

» Improvement of factor 30
» Even better when little or no change of dynamics
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