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Problems & Contributions




I 01 Problems

* Vehicle Collision Warning system (VCW)
« quantified by time-to-collision (TTC)
Two problems:

€ The intensity-based methods cannot
handle the challenging situations such
as occlusion and rapid scale changes.

€ Descriptor-based methods can capture
the changes, but lack of the accuracy
of scale estimation.
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Propose to use an efficient second-order
minimization scheme that computes the scale
change by minimizing the objective function
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Introduce a two-stage attention
mechanism to handle occlusion and
noise corruption.

2

Introduce a method of salient object
detection that enables the system to
quickly focus on the most relevant
target vehicle.
1
Integrate intensity-based method
and descriptor-based method with
a regularization term in Lie
— Algebra. A
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I 02 Methods
Part A: Salient Object Detection
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The results of salient object detection from From left to right: the original images, the saliency
the videos captured on the road maps of three different depth of layers.
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Part B: Descriptor Matching
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Part C: Intensity Matching
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Part D: Intensity Matching with Attention Mechanism

« Two-stage attention mechanism which is composed of hard attention mechanism and
soft attention mechanism.

« Hard attention mechanism: A binary mask M;(p)

 Soft attention mechanism: Positive weight W; (p)
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(b)
The example of mask and weight matrix function. (a) Key points. (b) Mask. (c) Weight.

Part E&F: Regularization and Optimization
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(d) Wiper
Tracking results on four representative videos: The relative scale curves and cumulative scale curves of our
€ (a) large displacements caused by abrupt bumps of the lead approach and DSST in 4 real world videos. From top to
vehicle. bottom, Bump, Flashlight, Taillight, Wiper.
€ (b)(c) demonstrate the results at night. (ST
€ (d) the target is severely occluded by the wiper and blurred by ;’ ° %
raindrops. ™ \ M
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