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Context: Recovering the 3D structure of objects from 2D images is a key challenge in computer vision for a number of applications (robot guidance, range segmentation, shape reconstruction, etc.). Many approaches have been proposed to solve this problem, each exploiting dierent image cues. Shape From Focus (SFF) [3] is an active technique that use focus as a cue for estimating the relative distance of objects to a camera (or depth). Unlike some other approaches (such as stereo), SFF remains cheap (a single camera is required) with a low hardware complexity while avoiding usual correspondance problems. Practically, distinct images are acquired by either changing the object position or the lens position (see Figure 1). It is only assumed that the depth of an object at some pixel corresponds to the focal setting at which the pixel is maximally sharp. Given a set of dierently focused images and a suitable contrast measure, the depth of each pixel can be determined by nding the focal distance at which the contrast is maximal. For textureless areas, the depth cannot however be necessarily determined uniquely, leading to an ill-posed inverse problem. Variational methods are a natural choice for solving SFF. Surprisingly, very little work has been done on using them in this setting [1, 2]. Objectives: First, a thorough bibliography will be conducted on contrast measures (including the most recent ones) and discrete optimization methods. Second, these measures will be embedded in one of these methods. Third, several ways will be investigated to cope with textureless areas and/or noise (various regularization terms, patches, shape priors, combination of contrast measures). A comparative study will be led on both simulated and realistic images. Prerequisites: A highly motivated candidate is expected at master level (or equivalent) with excellent mathematical and image processing background as well as good programming skills and technical english level. Knowledges in optimization and optics are preferred but not mandatory. Duration/salary: From 4 to 6 months / About 530 euros per month. Location: The internship will take place in the SATIE lab at Gif-sur-yvette (30 minutes from Paris). Contact: Please feel free to send an e-mail to [email protected].
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Figure 1: Example of reconstruction (right) from a stack of dierently focused images (left). 1
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