Tracking the Untrackable:
How to Track When Your Object Is Featureless
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Conventional tracking

uses features (blobs, corners,...) that are distinguishable (satisfy Moravec/Harris/Forstner
condition) and provide point-to-point correspondence (at least).

But what if there's not enough of these? Or Iif the majority lie on
the object contour = influenced by the background. Correspondence of

Edgestring Tangents
— tracking K, the tangent of X ata,,
by perpendicular search from a,
— edge point a_ found by 1D search,
tangent k of X ata assumed to correspond to k.
—note that k corresponds to k even if a_ Is not the point corresponding to a, A

However, virtual straight lines —tangents at a_* and a_ are the same

— tangents — are present, — correspondence of intersection points gives the correct transformation

but they have the — 1D perpendicular search: similarity of gradient angle, position, appearance
Aperture Problem! P PErp ] y org 9 ..... , POsIton, aj p pearance

Two-step RANSAC

— frame-to-frame transformation (similarity)
— sampling line triplets, using intersection points
— maximizing inlier count combined with image evidence (modified
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) _ _ _ _ Find Estimate Find Est{mate Model
Chamfer distance, fit of points to edges in the second image) comesp. | caarse —\corresp. = fine.
— local optimization by minimization of geometric error of inliers ikl O W (g“': )f_d e %
— Step 2 performs guided matching; correspondences found as in =
Step 1, search initialised from edge point position predicted by
transformation estimaged in Step 1
Frame-to-frame tracking
Tracking with multiple models
I i I I . ThQL* = 9 '
Online learning of |_reI|abIe (tangent) points & q V& N dﬂ) Standard sequences
— store a map of edge points whose tangents are . ‘ o e, |-’- y f:
transformed to edges j ! \"”"-.f':.;l-rg ; &
— fitting points to the map decreases drift — f o 0 LJ(
ft+1 w B
Frame-to-frame tracking .~ . Learning........ 4 |
MODEL = Base Learned
ESTIMATED GEOMETRY I\\_Online update |current| |Mode!|  models
+ SET OF EDGE POINTS ....................... ,‘/ mode|

+ LEARNED RELIABILITY MAP

Model learning and usage

— Initial model from the first frame, geometry supplied by user
— online update of current model at every frame

— store models with good tracking pose but different
appearance for later corrections

— If low confidence in current model, try other models,

and correct tracker pose If necessary
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r More results
and the sequences

are available at:
http://cmp.felk.cvut.cz/
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Low-textured sequences
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— novel idea of using correspondences of tangent lines
— the method learns tangent point reliability to decrease drift and
— remembers multiple models to correct tracker pose on failure
— results competitive on standard sequences

— results superior to state-of-the-art trackers on low-textured objects % oo 0 w0 0 o 0 100 20 30 40 500

Frame index (=) Frame index (-)

This work was presented at the ACCV Workshop on Detection and Tracking in Challenging Environments, Daejeon, Korea on 6" November 2012. The authors were supported by the following projects: SGS11/125/0HK3/2T/13, GACR P103/12/2310 and EPSRC EP/1011811/1.



	Slide 1

