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Pitfalls of manual VLBI reductions

● Subjective
● Eye guidance
● Human errors
● Selection bias

● Non cross-comparable
● By reducers
● By datasets

● Unrepeatable
● Unautomated
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SAND

● Etymology
● Search And Non-Destroy <=> SAD
● Sand-like (Dune du Pyla)

– Solid – AIPS task wraper
– Fluid – Pythonic freestyle
– Loose – Modular structure
– Grainy – Multiple files
– Unstable – Buggy ensemble
– Sandbox

● A platform to play everything
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Search And Non-Destroy

● SAND >= Python + ObitTalk + AIPS
● Automated imaging and analysing

● Heterogeneous datasets
● Image cataloguing
● Source extraction
● Image/uv-plane model fitting
● Spatial morphology – profile, trajectory, rotation, etc
● Temporal variablity – light curve, correlation, etc
● Polarization – rotation, etc
● Multi-epoch spectra
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Compositions

● Dozens files
AND...

● Many functions
● Some pipers

● ~3000 lines
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Image-plane model fit
● Gaussian
● Decomposition

uv-plane model fit
● Gaussian

Source extraction

Proper motion
Light curve

Polarization

Spectra

Multi-axis information
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● Comparison with manual reduction
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● CLEANed image and model reconstruction

Cataloguing
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External pipers

● NED quasar database
● “nedqry” - search and distill the redshift information

● Cosmological calculator
● “distans” - calculate the angular diameter distance
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● Epoch overlap and cross-correlation

Light curves
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● Power spectral density & periodicity

Light curves
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● Epoch-binned spectra

Spectra
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Trajectory representation

● Correspondence confusion

Temporal sampling
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● Pseudo-normal distribution & Squeez-'n'-Tweek

Regression STRIP algorithm
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● CLEAN-like flowchart

Regression STRIP algorithm
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● Mock data tests

Proper motion patterns
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● Degree of separation

● Confusion limit

● Undersampling
● Magic numbers

– Number of bins
– Sigma cut-off

Proper motion patterns
DS=4 DS=3.1

DS=4 DS=3.1

DS=2.6 DS=2.6
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● DS-curvature degeneracy
● Scaled quadratic

● Tail separation

Proper motion patterns
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● Linear and non-linear pattern (RDV)

Proper motion patterns
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● Linear and non-linear pattern (MOJAVE)

Proper motion patterns
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● Linear and non-linear pattern (BU-Blazar)

Proper motion patterns

?
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Record and Journal
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Prospects

● Piping monitoring data
● G-VLBI – RDV
● VLBA – MOJAVE & BU-Blazar
● e-MERLIN legacy

● Evolving algorithms
● Statistics – Data mining – Machine learning – AI

– Pattern recognition
– Deconvolution
– Compressive sensing

● VO backend app?
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