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This document contains supplemental material for our
paper on predictive robust estimation for stereo visual odom-
etry. This material is broken into two sections; in the first
section, we provide the details necessary to implement the
least-squares optimizer we employed in the paper. In the
second, we derive the @ function used in our expectation
maximization procedure. Please consult the paper for infor-
mation on our notational conventions.

I. THE JACOBIAN MATRIX OF THE REPROJECTION ERROR

The optimization procedure defined in the paper involves
the calculation of the Jacobian matrix J;; of the reprojection
error.
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This Jacobian can be factored into two terms.
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The first term is defined as
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The camera matrix M is defined as in the paper.
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The second term employs the operator (-)© defined by
Barfoot and Furgale [1]] as the map R* — R**6,
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II. DERIVATION OF THE EXPECTED LOG-LIKELIHOOD

The expectation-maximization procedure described in the
paper sequentially maximizes the expected log-likelihood of
the data.
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We can compute the expected log-likelihood in closed form.
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