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Abstract 
 

For over four years, at MERL, we have worked on the robot "bin-picking" problem: using a 2D or 3D camera to look 
into a bin of parts and determine the pose, 3D rotation and translation, of a good candidate to pick up. We have 
solved the problem several different ways with several different sensors. I will briefly describe the sensors and the 
algorithms. In the first half of the talk, I will describe the Multi-Flash camera, a 2D camera with 8 flashes, and 
explain how this inexpensive camera design is used to extract robust geometric features, depth edges and specular 
edges, from the parts in a cluttered bin. I will present two pose estimation algorithms, (1) Fast directional chamfer 
matching-- a sublinear time line matching algorithm and (2) specular line reconstruction, for fast and robust pose 
estimation of parts with different surface characteristics. In the second half of the talk, I will present a voting-based 
pose estimation algorithm applicable to 3D sensors. We represent three-dimensional objects using a set of oriented 
point pair features: surface points with normals and boundary points with directions. I will describe a max-margin 
learning framework to identify discriminative features on the surface of the objects. The algorithm selects and ranks 
features according to their importance for the specified task which leads to improved accuracy and reduced 
computational cost. 
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