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Let us consider N -sparse bivariate exponential sum,

f(k) =

N∑
j=1

aj exp (−i〈ωj ,k〉) + ε(k),

where a1, . . . , aN ∈ C\{0}, k ∈ Z2
+, 〈ωj ,k〉 denotes the inner product

of k and ωj , and ε(k) is are a random variable. The problem of param-
eter estimation of the exponential sum is to determine approximately
elements ω1, . . . ,ωN ∈ (0, 2π]2 out of finitely many noisy samples of f .

Inspired by the one-dimensional approach developed in [1], we pro-
pose to use the method of Prony-type polynomials, when the parameters
ω1, . . . ,ωN can be recovered as a set of common zeros of Prony-type
polynomials, some bivariate polynomials of an appropriate multi-degree.
Numerical experiments show the PTP method is more stable in the pres-
ence of noise than other methods. Moreover, using an autocorrelation
sequence in the PTP approach allows us to improve significantly the
stability of the method in the noisy data case.

This is joint work with Jürgen Prestin (Institute of Mathematics,
University of Lübeck).
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