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Abstract: 
Recently, we proposed marginal space learning (MSL) as a generic approach for automatic 
detection and segmentation of 2D/3D anatomical structures in many medical imaging modalities. 
To accurately localize a 3D object, we need to estimate nine pose parameters (three for position, 
three for orientation, and three for anisotropic scaling). Instead of exhaustively searching the 
original nine-dimensional pose parameter space, only low-dimensional marginal spaces are 
searched in MSL to improve the detection speed. In this talk, I will present MSL in detail, 
followed by some recent developments, e.g., constrained MSL, MSL for nonrigid shape 
detection, and hierarchical MSL. Live demos on various applications of MSL will be shown, 
including four-chamber heart segmentation in CT, liver segmentation, and 2D left ventricle 
detection in MRI. 
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