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M.Sc. Thesis Description

Brief Description: (a 4-5 lines long paragraph)

Frame interpolation in video sequences consists in generating intermediate frames 
between existing (known) video frames. The interpolated frames have to be generated in 
such a way that the movement between successive frames is pleasant to the viewer. In 
this thesis we propose to tackle the problem by means of optical flow (motion estimation) 
computation and non-local means based interpolation, allowing and arbirary number of 
frames to be interpolated between any two frames. As a result a video sequence may be 
reproduced in slow motion. This topic has not been investigated much in the scientific 
literature due to the complex nature of the problem.



Detailed Description: (a half-page or one-page description, may include a brief task 
planning)

Frame interpolation in video sequences is a complex problem mainly due to the fact that 
between two images object may disappear o appear [2]. Different approaches have been 
proposed to solve the problem, and most of them are based on computing the optical flow 
(motion estimation) [1] between the two images in-between which the frame has to be 
interpolated. Classically optical flow is computed using linear models: this model allows to 
compute two optical flows for the frame interpolation problem, one forward and one 
backward for the two images in consideration. Newer numerical methods however allow to 
tackle the problem using non-linear models [3], and as a result more information (optical 
flows) can be obtained for every pair of images. Indeed, currently with our numerical 
method up to three optical flows can be obtained: one forward, one backward and one for 
the image to be interpolated (which is yet not known).  The information of the optical flows 
has to be then combined properly to obtain the interpolated frame. The frame has to be 
computed in such a way that fading and occlusion effects should be avoided, offering thus 
– when reproducing the sequence to the user – a pleasant movement. For that issue, 
interpolation algorithms based on the non-local means algorithm are envisaged [4].

Planning:
(A) Analysis and comprehension of our non-linear minimization framework and the 
problem of optical flow estimation (this part does not necessarily imply programming since 
it is already done) 
(B) Formulation and implementation of possible ways to create the interpolated frame.
(C) Analysis and comparison of the proposed algorithms with a ground truth database [5]
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