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Figure 1. First Frequency for a Cantilevered Truss with Varying Number of Bays
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Figure 3. Joint-Strut-Joint Schematic
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Figure 4. 2-D Five Bay Cantilevered Truss with Equivalent Beam Model
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Log of Response Amplitude
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Figure 5. Response at End of Bay 2 to Transverse Sinusoidal Forcing at tip of Five

Bay Truss with Linear Joints Modeled by Equivalent Finite Element Beam
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Figure 6. Response at End of Truss to Transverse Sinusoidal Forcing at Tip of Five

Bay Truss with Linear Joints Modgled by Equivalent Finite Element Beam
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Figure 11. Sliding Pin Nonlinearity
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Figure 16.
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Figure 18. Transfer Function from X-Axis Torque Wheel to Tip Displacement Sensor
in Vicinity of First Bending Mode, Mini-Mast Experimental Data
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Figure 19. Transfer Function from Z-Axis Torque Wheel to Tip Displacement Sensor

in Vicinity of First Torsion Mode, Mini-Mast Experimental Data
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Figure 20. Natural Nonlinear Joint
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Figure 21. Transfer Function from Z-Axis Torque Wheel to Tip Displacement Sensor in

Vicinity of First Torsion Mode, Mini-Mast Nonlinear Equivalent Beam Analytical Model
with Natural Joints
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Log of Response Magnitude

Figure 22. Transfer Function from Tip Excitation to Displacements for Structure with
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Figure 23. FDI block diagram.
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[rad/s)

Figure 30. DSPR for Z-axis gyro failure, (11,10) lags, 1T,. The gyro has
failed to zero at sample number 286.The residual at the top was constructed
from the pair (X-axis accelerometer, Z-axis gyro) and the residual at the bottom

x10-3

-
! 1 i !
0 100 200 300 400 500
Sample number
x10-3
T I T i
1 jl i H
0 100 200 300 400 500

Sample number

from the pair (Y-axis accelerometer,Z-axis gyro).
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Figure 31. SAPR residual for Y-torque wheel failure. In this simulation the
torque wheel was in a failed state between samples 213 and 284,

20 T T T T

r2 [V]

0 100 200 300 400 500

Sample number

Figure 32. SAPR residual for Y-torque wheel failure with noisy measurements.
The standard deviation of the added noise is 1% of the standard deviation of

the measurement. The torque wheel was in a failed state between samples 213
and 284.
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Base Excitation Table

Three-axes Base Accelerometers
Augmented Advanced Gimbal System
Three-axes Base Rate Gyros ®
Three-axes Tip Rate Gyros

Three-axes Tip Accelerometers ®

Optical Detector

Reflectors

Laser Light Path

Two Gimbal System

LMED System

Astromast

3 Meter Anlenna

Figure 34. Schematic diagram of the ACES mast.
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Generator

Lowpass

Filter
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Figure 35. Block diagram of post processing filter.
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x10-3

0 20 40 60 80 100 120

Time [scconds]

Figure 36. SSPR residual for base gyro. The failure was introduced at ¢ = 60
seconds.

x10-6

0 : A . L i H i
0 10 20 30 40 50 60 70 80
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Figure 37. SSPR residual for LMED accelerometer. The failure was introduced
at { = 48 seconds.
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x10-3

0 20 40 60 80 100 120

Time [seconds]

Figure 38. DSPR residual for (base gyro, tip gyro) pair. The tip gyro failure
was introduced at ¢ = 50 seconds.

x10-3

Time [seconds]

Figure 39. DSPR residual for (base gyro, tip gyro) pair. The base gyro faile
at ¢ = 40 seconds. :
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sensors and actuators for failures. And it could work
directly with the baseline sampling rate which might be
needed for the purpose of a control system. So, at the cost
of a somewhat greater computational burden, the failure
detection filter offered performance superior to that of

generalized parity relations.
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