
     
 

PhD scholarship at Inria - SIROCCO research group in 
Rennes 

We have seen recently the emergence of light fields cameras which, thanks to a micro lens array placed 
between the main lens and the sensor, measure the light along each ray reaching the camera sensors and 
not only the sum of rays striking each point in the image as in conventional cameras.  They hence allow 
us in one single exposure, to capture the geometric distribution of light passing through the lens, which 
then offers interesting perspectives in terms of image creation and rendering, like changing the focus, 
or extending the depth of field.  The recorded light field can also be seen as capturing an array of 
viewpoints (called sub-aperture images) of the scene which are spread over the extent of the lens aperture 
[1][2]. These sub-aperture images give information about the parallax and depth of the scene which 
allows constructing panoramic images, 3D viewing with full parallax 
 
Although the sub-aperture images captured by the plenoptic cameras can be seen as multiple views of 
the scene, compared to other multi-view capturing devices, the baseline between plenoptic sub-aperture 
images, hence the parallax, is small. In addition, limitations of the capturing devices, such as optical 
vignetting and micro-lens mis-alignments, lead to blur or other artefacts in the rendered images at 
different focus or with an extended depth of field. The problem of optical vignetting refers to the loss of 
brightness at the periphery of the micro-lenses which leads to loss of brightness in some sub-aperture 
images. Note that the vignetting is also an issue for finding compact representations for natural light 
field data. 
 
The goal of this PhD will be to develop restoration algorithms to cope with limitations of light field 
capturing devices, which impact key functionalities such as re-focusing, extended depth of field, scene 
depth estimation, as well as the construction of compact representations. The work will first focus on 
the micro-lenses misalignment by developing a calibration method, i.e. for estimating the centers of the 
micro-lenses.  For this problem of camera calibration, both spatial methods [3] and methods operating 
in the Fourier transform [4] domain will be considered.   
 
Once the sub-aperture images are well-aligned with constant baseline, and devignetted, the next step 
will be to develop scene depth estimators, scene depth being required for refocusing, for extended focus, 
for perspective shift, or for constructing compact representations exploiting scene geometry. Methods 
operating on the sub-aperture images [5] or on the epipolar images (EPI) [6], and which can be suitable 
for type 1 plenoptic cameras (e.g. the Lytro cameras) and type 2 cameras (e.g. such as the Raytrix 
cameras) will be investigated. Novel re-focusing and extended focus algorithms will then be developed 
exploiting the proposed restoration and depth maps estimation methods. The impact of the restoration 
methods on the construction of the compact representations for light fields will be investigated in 
collaboration with another PhD student. 
 
The position is funded by the ERC advanced grant project CLIM: Computational Light Fields Imaging 
led by Dr Christine Guillemot at INRIA in Rennes, France 

Profile:  
 Master degree (in Computer Science, Applied Mathematics or Electrical Engineering) 
 Solid programming skills (matlab, C/C++) 
 Solid mathematical background  
 Fluent in English, both written and spoken 
Prior knowledge in the areas of computer vision or image processing will be appreciated. 
 



     
 
Duration: 3 years  
Start date: Sept. or Oct. 2016.  
Location: Inria Rennes, France.  
Contact: Christine.Guillemot@inria.fr 
 
Please send applications via email, including:  
 CV 
 Grades for Bachelors, MSc courses and thesis 
 Two to three letters of reference 
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