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We consider the problem of classification of antipodal distance-regular graphs of diameter three
satisfying the following condition: there is a group of automorphisms 𝐺 of the graph, which acts
transitively on its vertices and induces an almost simple primitive permutation group 𝐺Σ (which will
be also referred to as an antipodal group of the graph) on the set Σ of its antipodal classes.

This problem has been recently solved in the class of arc-transitive graphs (see [1–3]), in particular,
arc-transitive antipodal distance-regular graphs of diameter three possess 2-transitive antipodal groups
and form a quite rich class of graphs which consists of families of distance-transitive graphs together with
four infinite families of arc-transitive but not distance-transitive graphs. However, very little is known
in general case. Non-arc-transitive examples are provided by two Klin-Pech graphs with intersection
arrays {35, 24, 1; 1, 12, 35} and {44, 24, 1; 1, 12, 44} with 𝐺 involving the exceptional 3-cover of 𝐴6 acting
vertex-transitively and 𝐺Σ ≃ Aut(𝐴6) being of low permutation rank (≤ 5) in both cases.

Our aim is to solve this problem under the following additional conditions: permutation rank of
𝐺Σ is not greater than 5 and |Σ| ≤ 2500. In the talk, we will explore the structure of 𝐺 and present
feasible parameters for each antipodal distance-regular graph of diameter three with the above mentioned
properties.
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