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Abbreviation: seg-3d
Number of instances: 2
Number of variables: 7958, 101220
Number of labels: 7958, 101220
Number of factors: 291460, 4343230
Order: 2
Function type: Potts

Description Connectomics is a long-term effort in computer
vision and neurobiology to automatically reconstruct neural
circuits from large volume images [2, 1, 3, 4].

This benchmark includes the two graphical models that have
been used in [1] to partition 3D images of 109 voxels into a
previously unknown number of segments, based on a learned
likelihood of merging adjacent supervoxels. The images were
acquired at different laboratories using different electron mi-
croscopy techniques.

Objective / Learning For the purpose of this benchmark,
these models are provided in their dual form in which there
is one variable 𝑥𝑣 for every supervoxel 𝑣 ∈ 𝑉 . Every variable
can assume as many labels as there are supervoxels, i.e. labels
0, . . . , |𝑉 | − 1.

For every pair {𝑣, 𝑤} ∈ 𝐸 of supervoxels which are neigh-
bors in the supervoxel adjacency graph (𝑉,𝐸), there is one
second-order term

𝜙𝑣𝑤(𝑥𝑣, 𝑥𝑤) =

{︃
𝜃𝑣𝑤 ∈ R if 𝑥𝑣 ̸= 𝑥𝑤

0 otherwise
. (1)

The parameters 𝜃 which can be positive or negative are dif-
ferences of log-likelihoods that are learned independently from
empirical training data as described in [1]. There are no first-
order terms in the objective function

𝐽(𝑥) =
∑︁

{𝑖,𝑗}∈𝐸

𝜙𝑖𝑗(𝑥𝑖, 𝑥𝑗) . (2)
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