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4 Overview and Contributions

e Task of motion segmentation (MS) is to classify
points in multiple images into different motions

e Applications of motion segmentation: multi-body
SfM [45], motion estimation [51]

e MS is an NP-Hard problem

e Contributions of this paper:
o QuMoSeg: A new MS approach employing AQC
o Anew Q-MSEG dataset for MS

e QuMoSeg reaches SotA accuracy on a wide range
of problems (QA and SA versions)
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Motion Segmentation

e Goal: identify independent motions in multiple images

e Assumption: two-frame matches as input, which are used to
recover two-frame segmentations Zij via multi-model fitting [40]

e Task: recover unknown absolute segmentations X1, ..., Xn such
that they are consistent with the known two-frame segmentations
Zij, namely: Z;; = XiXJT

image j motions motions
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¢ Experimental Results

Our method MODE [7]

Ground truth SYNcH [1]
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Qualitative results on Q-MSEG dataset with 96 qubits. Each color (symbol) represents a distinct planar motion.
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AQC leverages quantum fluctuations
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e |t optimizes objectives over binary variables and
obtains globally-optimal or low-energy solutions with
high probabilities, leveraging quantum mechanics.

e The objective must be expressed as a QUBO
(quadratic unconstrained binary optimization)

min y'Qy +s'y
e Linear constraints are treated as soft ones
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Our Approach

Motion segmentation via synchronization (combinatorial objective)
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binary variables Each point belongs to one motion only

QuMoSeg-v1 (no additional assumptions, dense matrix)
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we know the number of points
per motion in every image

QuMoSeg-v2 (additional assumptions, sparse matrix)
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L> additional constraints

max vee(X)T (Iyxa ® Z) vec(X),
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KX=M
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Increasing Noise Levels

96 qubits

128 gbits

Accuracy
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