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Noiseless subaperture

Dynamic recentering

Matched filtering

The pixel values are multiplied by pixel 
weights before computing the centroid.

The pixel weights are configurable and 
vary from subaperture to subaperture. 

Compute weighted centroid
Recenter subimage
Recompute weighted centroid and add to first weighted centroid

Compute the x- and y-derivative of the noiseless subaperture
Multiply by the measured pixel values to obtain x- and y-centroids
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Simulation results

Non-diagonal noise covariance matrices
Elongated LGS spots 

Noise covariance matrices 

Sensitivity to noise

Sensitivity to jitter (uplink tip-tilt errors)

Sensitivity to sodium profile

Noise covariance matrix: uniform, diagonal and non-diagonal

Conclusion
To obtain optimal performance using LGSs on an ELT:
- Use the weighted centroid algorithm with soft weights
- Dynamic recentering helps a lot for any centroid algorithm
- Use a measured non-diagonal covariance matrix 
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