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Addressing rotation-translation coupling

* Physical decoupling (Sensor & actuator design/placement)

* Practical limitations
* Precision level
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Addressing rotation-translation coupling

* Physical decoupling (Sensor & actuator design/placement)

* Practical limitations
* Precision level

° Decoupling algorithm (based on model or experiment)

* Model-experiment matching
« Sensor noise/cross-axis sensitivity

o Additional sensors (sensor correction, active isolation)

« Sensor noise/cross-axis sensitivity
* Control limitation
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Gyroscope solution
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= Limited control gain
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Requirement

Resolution ~ 0.1 nrad/~/Hz
No cross-coupling sensitivity
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Requirement

Resolution ~ 0.1 nrad/~/Hz
No cross-coupling sensitivity

Optical fiber
coil
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Maximising sensitivity
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Noise/Signal [-]

Maximising sensitivity

BUT some noises are also dimensions dependent
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Nshot =/ hv - Py e =L [W/V/HZ]

Sagnac signal

Sq & Poe~ - 2= [W/(rad/s)]

SNR

Nhot hv Ac
s /Poe‘“l' P— [rad/s/vHZ]

Optimal dimensions to maximize SNR

15



Additional important noise sources

Shupe effect

Local variation of fibre refractive index
—> Local speed variation of one beam
- Induced phase shift

= Temperature induced

*» Need specific winding pattern

And more..

= |Important at low frequency
= Fibre length dependent

Needs modelling to optimise FOG parameters

f/ perturbation
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Phase shift generated by perturbation
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First implementation with Bluesels coils
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- Noise modelling
- Vacuum compatible set-up - better thermal stability Coming soon...
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Thank you for your attention !

Contact:
Brieux Thibaut: Brieux.thibaut@uliege.be

https://www.pml.uliege.be/

18


mailto:Brieux.thibaut@uliege.be
https://www.pml.uliege.be/

	Slide 1: Addressing coupling limitation in low-frequency active isolation systems with Fiber-Optic Gyroscopes
	Slide 2: Rotation-translation coupling
	Slide 3: Rotation-translation coupling
	Slide 4: Rotation-translation coupling
	Slide 5: Rotation-translation coupling
	Slide 6: Addressing rotation-translation coupling
	Slide 7: Addressing rotation-translation coupling
	Slide 8: Addressing rotation-translation coupling
	Slide 9: Gyroscope solution
	Slide 10: Gyroscope solution
	Slide 11: Requirement
	Slide 12: Requirement
	Slide 13: Requirement
	Slide 14: Maximising sensitivity
	Slide 15: Maximising sensitivity
	Slide 16: Additional important noise sources
	Slide 17: First implementation with Blueseis coils
	Slide 18: Thank you for your attention ! 


   x ¨


  𝜃


  g


  𝜃


     S 𝜃   S x = −  g   𝜔 2


   


  𝜃


  𝜃


   


  Δ y


   


  𝜃


  𝜃


   


  Δ y


   𝜃  g y r o


   


  𝜃


  𝜃


   𝜃  g y r o


  Δ y


   


  𝜃


  𝜃


   𝜃  g y r o


  Δ y


   H z


   H z


  Δ 𝜙


    2 𝜋 LD  𝜆 c   Ω


  Ω


   H z


  Δ 𝜙


    2 𝜋 LD  𝜆 c   Ω


  Ω


  Δ 𝜙


    2 𝜋 LD  𝜆 c   Ω


  Δ 𝜙


    2 𝜋 LD  𝜆 c   Ω


   N  s h o t =  h 𝜈   ⋅ P 0  e  − 𝛼 L  


   H z


   S Ω ∝    P 0  e  − 𝛼 L ⋅     2 𝜋 L D  𝜆 c


     N  s h o t   S Ω ∝    h 𝜈   P 0  e  − 𝛼 L ⋅       𝜆 c  2 𝜋 L D


   H z


  Δ  𝜙  S a g n a c

