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MultiLink: Multi-class Structure Recovery via Agglomerative Clustering and Model Selection

Multi-class multiple structure recovery

Recover structures described by a mixture of parametric models
belonging to multiple classes from data contaminated by noise and

outliers.

Applications:

o stereo geometry: fit homography, fundamental and affine fundamental
matrices on two view correspondences
o motion segmentation: segment trajectories in subspace of different

dimension

o 3D point cloud segmentation: fit geometric primitives

Idea: solve simple-model-selection problems

guided by clustering
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Merging is controlled by model selection
that decides whether to merge clusters and
which class of model is the best
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Clustering via preference embedding

A data point x € X is embed to a vector of preferences that measures its
adherence to sampled models H from different classes ®; U --- U 0.
Points of the same structure have similar preferences (Tanimoto
distance).
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Model selection
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otherwise

Models of different classes are fitted on-the-fly, this mitigates
sampling imbalance in H. Then GRIC selects the configuration

yielding the lowest cost
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1-vs-2 model selection are simple to solve, it is not difficult to tune 44, 4,.

Geometric Robust Information Criterion
GRIC cost: z ; (err(x, 6(U))
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Experiments
Synthetic data
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» T-linkage and less sensitive PEARL  6.00 16.22 1444 805 833 17.38 19.21
\ " to Input parameters MCT 0.67 2.00 2.33 5.23 7.12 5.38 6.23
MLink 217 213 1.55 1.83 0.87 2.46 4.28

PEARL Multi-X Prog-X RPA  T-link MLink

T-ink MCT MLink

Mean 15.14 8.71 6.86  23.54 22.38 6.46 Mean 6.60 6.13
Std. 6.75 8.13 5.91  13.42 7.27 1.75 Median  4.68 4.93
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(a) Plane seg. fixed parameters

(b) Methods with € tuned per-sequence

Fundamental Affine fund. Mixed Mean Std.
Mean Std. Mean Std. Mean Std. Multi-X 12.96 19.60
MLink 859  4.67 9.84  4.09 17.75 4.54 Prog-X 8.41  10.29
T-link 3220 50.33 41.90 7.95 3878  8.21 T-link +s (dim 3)  8.68  12.23
Prog-X  10.73 8.73 - - , _ MCT +s 10.87 12.68
C on Clu Si ons Multi-X  17.13 12.23  10.5 290 953 143 ﬁi}nt +5 (dim. 3) 8.34  11.93
PEARL 29.54 14.80 41.81 15.25 4889  8.16 ink +s (mixed) 9.83  13.05

(c) Two-view seg. fixed parameters

MultiLink is

o General: can cope with a variety of models and can be extended by
modifying cluster-merging conditions to accommodate for specific
constraints coming from an application at hand.

o Faster and more stable: less sensistive to sampling and to the inlier
threshold than greedy alternatives based on preference analysis.

o Accurate: favorably compares with state-of-the-art optimization-
based methods.

Code Available at https://github.com/magrilu/multilink
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(d) Video seg. s= Silhouette index.
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