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In this work, we connect the design of sampling set for noisy bandlimited graph signals with experimental design problem, which is closely related to the optimal experimental design problem. The original form of experimental design problem
with given measurement size is a combinatorial problem and NP-hard. We use the convex relaxation which tries to obtain an optimal solution of optimal experimental design problem.

We consider the case when any node is allowed to be sampled multiple times. From the view of experimental design, the optimal solution usually achieves when we allow multiple-time sampling. This is very feasible for many real-world
networks such as sensor network and social network. We not only decide the nodes to be sampled but also get the proportion of sample for each node of a given sample size by relaxing the combinational problem to convex optimization. In order
to get the number of each node to be sampled, we use probabilistic quantization to unbiased quantify the solution of the relaxed problem to integers to get a suboptimal solution of the combinational problem. We also take the quantization error as
the perturbation and analyze how sample size influence the performance of our algorithm by perturbation analysis. Moreover, we find a lower bound of the sample size to ensure the object function of our algorithm well-defined, which can provide
a reference to practical problems. Finally, the performance of our method is analyzed and shown to have smaller reconstruction error and is more robust against additive noise.
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Fig: Reconstruction results of random geometric graph for different signals.



