Robust Tracking in Low Light and Sudden lllumination changes

Carnegie Mellon University
The Robotics Institute

Hatem Alismail, Brett Browning, Simon Lucey

Approach:
pbinary descriptors

[lumination invariant tracking using
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Census Transform/LBP is invariant to monotonic changes

Efficient to compute
ned under a binary norm (e.g. Hamming) to
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preserve invariance.

But, binary norms are non-differentiable

Q
[l

Bit-Planes: Multi-channel binary descriptor image

Preserves the Hamming distance under least-squares

hamming(a,b) = SSD(a,b)
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Goal: Robust, precise and efficient tracking
under challenging illumination conditions

Linearization: Lucas-Kanade with Bit-Planes

Performance: Robust, accurate and real-time
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Bit-Planes
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Bit-Planes
Future work
Descriptor Improving basin of conver-
Fields gence (e.g. by incorporating
intensity information)
Grad|en.t d Application to other domains
Constraint ! (e.g. Direct Visual Odometry)
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