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LOW BIT-RATE FACIAL VIDEO 

COMPRESSION 

ABSTRACT 

This thesis focuses on compression of facial video sequences to achieve low bit rates. 

The need for facial video compression arises due to increasing electronic transmission 

of digital images and facial video sequences over the internet and the growing demand 

for multimedia applications like on-line classroom lectures and video telephones. Video 

compression maximizes the amount of information to be transmitted over a given chan-

nel bandwidth. Compression of video sequences is also essential for digital transmission 

in the telephone network;  storage of video on digital storage media including conven-

tional storage devices CD-ROM, DAT, tape drives, writable optical drives, as well as 

telecommunication channels such as ISDNs and local area networks. 

Traditional methods of video compression, e.g. MPEG 1-2, 1-1.261, H.263 etc. address 

the issue of video compression solely in the image domain. In contrast, in the thesis we 

investigate methods to achieve video compression using techniques of computer vision 

to estimate 3 dimensional structure of the moving object. 
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We present an affine structure based global reconstruction scheme in which we utilize 

the invariant property of affine structure and send the 3D affine structure to the decoder 

at the bootstrapping stage. After that we need to send only the bases parameters which 

are few in number in order to reconstruct the frame at the decoder. 

In our projective view morphing scheme to reconstruct global motion we rectify 

the image planes to parallel planes before interpolation to minimize the projective 

distortion in case of non-affine motion. 

To reconstruct independent local motion we develop three separate schemes. The 

first one utilizes 2D affine local transformations, the second scheme is snake contour 

tracker based which develops an on-line database of distinct templates and recognizes 

current expression and encodes as an index into the database and the third scheme is 

based on optical flow parameters. Finally we conclude the thesis. 
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