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Group testing techniques based on sparse
graphs for large-scale population screening
Group testing is a combinatorial technique (developed by R. Dorfman in 1943) which allows to
detect infected individuals by running “pooled” tests on (blood) samples. More specifically, by
merging the samples of a subset of individuals into a pool, a test is carried out to verify the positivity
(or negativity) of the pool. By repeating the test on different subsets, it is eventually possible to
detect the individuals carrying the infection, possibly with very few tests compared with the test
population. The approach is currently scouted to speed-up the testing in the context of the
COVID-19 pandemic (see https://www.nature.com/articles/d41586-020-02053-6 and [1-2]). The
technique admits a description which shares several similarities with the syndrome-based error
correction problem via linear block codes. It is not a surprise that major contributions in the area of
group testing have been given by coding and information theorists.
The scope of the thesis is to investigate the adoption of capacity-approaching codes based on
sparse graphs (e.g., low-density parity-check codes) to attack the group testing problem. The use of
sparse-graph codes for this purpose has been already envisaged in [3-4]. In this work, we will
address the design of adaptive/non-adaptive and quantitative/non-quantitative group testing
techniques based on sparse graphs, under various detection algorithms (belief propagation, as well
as combinatorial orthogonal matching pursuit).
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The student should have successfully passed the Channel Coding course and should exhibit a good
understanding of probability theory. The Channel Codes for Iterative Decoding and Information
Theory courses are plus.
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