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Abstract Robust Estimation Results and Discussion

Due to a small number of reference sources, the astrometric calibration of images with a IMPROVED ASTROMETRY Fig. 4 shows correction results for example catalogs in Fig2
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Figure 4: (a) Shifted catalogs; (b) Corrected catalogs with robust estimation ®; (c) Ground truth direction
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Figure 3: Plot for different y parameters: (a) scaled p function to [0,1];

(b) influence function; with comparison to a quadratic function.

Implementation

Figure 5: (a) (b) Least squares/Robust-M comparison for small offset with increasing search radius;
(c) Least squares/Robust-M comparison for increasing offsets with large search radius.

e Astrometry uncertainty: 0.05"

LIMITATIONS AND FUTURE WORK One limitation is that, current simulation tests have

been successful for up to 1 arcminute offset. But Hubble Source Catalog (HSC) has found cases
with offsets up to 100 arcseconds. We are working on addressing these scenarios too.
Moreover, while testing our implementation on different values of the uncertainty parameter
o, we have encountered certain numerical issues. The recovery is more likely to fail for small o
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Figure 1: 3D mock universe. Colored by source properties.

The robust registration algorithm is implemented in Python for the following pipeline:
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PARTITION MODEL Following the partition model in Budavari & Loredo (2015) (also see
Budavari & Basu, 2015), sources from two catalogs within a certain distance threshold are [
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(2) A set of simulations with increasing offset, with a fixed large search radius.

As the ground truth is known, we are able to directly evaluate the accuracy after correction.
Here we take the average separation between true pairs as the measurement of image offset.
A successful correction would align two catalogs to the calibrator direction resulting in a small
offset approximately o after correction.
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Figure 2: lllustration of a true pair and all false detections within a search radius of 70".
Maximum offset ~ 50".
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