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Our research focuses on fusion of optical imagery and 3D laser radar (ladar) imagery.  One potential application for optical-ladar fusion is using the 3D information provided by the ladar data to enhance video tracking capabilities.



The diagram shows a scenario involving a UAV with on-board ladar imagery of a scene of interest (from a previous collect).  The UAV is collecting video imagery and registering it with the ladar data in real time to provide occlusion reasoning.  This is accomplished with an initial statistical registration, and the registration is updated by matching features between the two types of imagery and tracking the features in the video.



UAV Image: http://www4.army.mil/ocpa/uploads/large/OCPA-2005-08-11-080331.jpg

Aerial Imagery provided by Pictometry International
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We are researching the use of statistical registration methods for finding an initial registration.  These methods are commonly used in multi-modal image registration, such as registering an MRI image with a CT image.  The employ an information theoretic similarity measure (such as joint entropy) and an optimization algorithm such as the downhill simplex or Powell’s method.



Some methods use a machine learning approach, meaning the algorithm uses statistics that have been derived from a collection of registered images.



These methods cannot be used directly for optical-ladar registration, so we are researching the use of image features with statistical registration methods.



After an initial registration, correspondence points are detected for both types of imagery, and the points are tracked in the vido to update the registration.  For tracking image features, we are researching the use of MTT based on graphical models and belief propagation, which offers linear complexity with respect to the tracking window length (whereas MHT is exponential).



Reference on graphical models and belief propagation:

M. Chen, Efficient Multi-Target Tracking Using Graphical Models, In preparation, M.S. thesis, MIT, 2008.
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Fusion of Optical and Ladar Imagery

ladar_drape_dema.avi

ladar drape demo.avi
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This is a video demonstrating fusion of optical and ladar imagery.



Click video window to play video.

Link is backup for opening outside viewer.
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