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Derivatives of the log-likelihood function
In this note, we derive the first and second order derviatives of the log-likelihood function
(Eq. 7 in the main article), with respect to ©, which are used both in the Cramer-Rao

Lower Bound computation and the iterative Maximum Likelihood algorithm.

First Order Derivatives:
A general expression for the first order partial derivative of the log-likelihood function
with respect to the components of ® can be written as:
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Therefore, the partial derivative of py(7) with respect to xy can be written as
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If the point spread function is Gaussian, with parameter o, i.e.,
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e Partial derivative with respect to yo can be similarly obtained as:
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If the point spread function is Gaussian, with parameter o,
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e Partial derivative with respect to v,:
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e Partial derivative with respect to v, can be similarly obtained as:
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Partial derivative with respect to Ag:
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Second Order Derivatives:
A general expression for the second order partial derivative of the log-likelihood function
with respect to the components of ® can be written as:
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We will only consider the case ©; = ©;, as the algorithm will be using only the diagonal

terms of the Hessian matrix.

e The second order partial derivative with respect to xg:
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If the point spread function is Gaussian, with parameter o, we can write
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e The second order partial derivative with respect to v,:
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If the point spread function is Gaussian, with parameter o, we can write
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