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Abstract

We propose a novel keypoint-based
method for long-term model-free ob-
ject tracking. The main contributions of
our work are the formulation of a novel
consensus-based scheme for outlier
detection and a method for address-
ing problems stemming from ambigu-
ous descriptors and clutter. In con-
trast to competing approaches, we re-
frain from updating the appearance in-
formation during processing. We are
able to achieve state-of-the-art results
on a dataset as large as 60 sequences.

Outline

In each frame, keypoints are both
tracked by estimating optic flow [2] and
matched by comparing descriptors [1]
of candidates and model keypoints.
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Each keypoint casts a vote for the ob-
ject center. Votes are scaled and ro-
tated depending on the pairwise key-
point constellation.
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Consensus

Consensus in the voting behaviour is
established by clustering the votes.
Keypoints that do not vote into the con-
sensus cluster are removed.

Local Matching

In standard keypoint matching, non-
discriminative keypoints are difficult to
match, as they might also appear Iin
clutter or on other parts of the object.

In our local matching technique, an ini-
tial estimate of the object is obtained
by keypoint tracking. In a second step,
implausible candidates for matching are
removed and ambiguities are resolved.

Scale Estimation

We are able to estimate the current
scale of the object accurately by com-
puting robust statistics over the pair-
wise distance changes between individ-
ual keypoints
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Rotation

In a similar fashion, the in-plane rota-
tion of the object is approximated by
evaluating the pairwise angular devia-
tions between keypoints with respect to
their constellation in the initial frame.
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Source Code

The source code iIs available under the
BSD licence at:
http://www.gnebehay.com/cmt

The research leading to these results has received funding from the European Union Seventh Framework Programme under grant agreement no 257906.

Results

We evaluated our approach (CMT) on
a dataset of 60 sequences, achieving
state-of-the-art performance. We Vvi-
sualize the performance by employing
success plots. Our approach performs
especially well when high accuracy is
desired.
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Qualitative Results
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