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We will show that the mathematical problem in each of the applications listed below can be formulated as finding the

unknown group elements from noisy partial observations of ratios between the group elements. Unlike the popular `2 or

`1 minimization techniques, our spectral and semidefinite programming relaxations to recover the group elements perform

incredibly well in the presence of a large number of outliers.

Applications include:

• Cryo Electron Microscopy for protein structuring: reconstructing the three-dimensional structure of a molecule from

projection images taken at random unknown directions (unlike classical tomography, where imaging directions are

known).

• NMR spectroscopy for protein structuring and localization of sensor networks from noisy distance measurements.

• Structure from motion in computer vision.

• Low rank matrix completion: filling in the missing entries of a low-rank matrix when a large portion of the observed

entries are outliers.
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