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Abstract:

Empowering vision systems with 3D perception capabilities is expected to lead to a boost of new
applications that so far could not be done with classical 2D alternatives. Applications of this new trend
already exist in numerous areas: from consumer electronics and entertainment, to robotics,
automotives, medical imaging, defense, etc. Stereoscopic vision is a well-suited technology that uses
two standard image cameras to infer depth information, by solving the so-called stereo matching
problem. This involves searching and locating corresponding projections of the same 3D points
sensed by the two cameras in different positions, a challenging task that can be tackled with many
algorithms, consequently producing different outcomes in terms of accuracy and computational
complexity. Stereo matching becomes even more challenging when targeting applications in
embedded and mobile environments, where cost, energy and memory overheads need to be
minimized.

This presentation will investigate hardware architectures of stereo matching algorithms that have the
potential to satisfy the requirements of constrained embedded vision applications. Initially, a stereo
matching architecture that utilizes edge information as a means to accelerate the overall matching
process, and reduce its logic and memory requirements, will be presented. Afterwards, the
presentation will introduce hardware design optimizations that can be applied to a complex, accurate
matching algorithm that uses adaptive support weights (ADSW), in order to obtain an effective speed-
accuracy tradeoff. Moreover, the presentation will discuss how the properties of the recently proposed
Guided Image Filter, and particularly its edge-preserving property and linear-time complexity, can be
exploited to reduce the hardware complexity of the ADSW matching process, while maintaining high
quality results. Finally, the presentation will provide insights obtained from evaluating the proposed
architectures in object detection and obstacle avoidance applications.
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