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Frame differencing is the simplest form of motion 
compensation, but is not very useful for realistic video 
sequences. A block based motion estimation codec 
is designed, which is shown to work better than frame 
differencing, especially for video sequences with 
high amounts of motion. Block and search window 
sizes of 8 and 16 pixels, respectively, were used in 
this implementation, and Max-LLoyd quantisers were 
trained for each video sequence.

Football and Carphone have more movement 
than Suzie, and hence block motion compensation 
outperforms frame differencing in these videos.

Difference between 
original and 
reconstructed frame 
using only the motion 
vectors (MCER set to 0):

An iterative tree based motion search algorithm 
was shown to be far less complex, with only a 
small reduction in quality, when compared with an 
exhaustive search. This converges in only 27 block 
comparisons, rather than the 256 comparisons 
required by a full search.

Motion Compensation compresses the energy of the 
signal to be transmitted, by predicting blocks of pixels 
in terms of the linear movement of a corrresponding 
block of pixels in the previous frame. [3]
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Differential pulse code modulation is based on the 
principle that adjacent pixels in an image are likely to 
be similar, and hence redundancy can be removed 
by representing each pixel in terms of an adjacent 
(usually previous) pixel. 

A DPCM codec was implemented and paired with 
block based motion compensation, which further 
reduced the energy of signals to be transmitted, 
resulting in good overall PSNR vs bitrate values.

Removing redundancy between left/right frames: 
complex methods exist, but how do simple methods 
fare? The block based motion compensation 
algorithm was used to create a representation of the 
right view in terms of movement in the left view, 
which resulting in a lower energy representation of 
a single frame.

State of the art three dimensional viewing systems 
were reviewed, along with the relevant video 
representations and compression techniques. In 
order to build understanding of the fundamentals 
of these high complexity codecs, a simple motion 
compensation predictive codec was implemented, 
as well as a differential pulse code modulation codec. 
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However, this introduced noise that negatively 
impacted further compression. It is better to encode 
the left/right sequences individually (Simulcast), or 
use more complex prediction [4].

Objective measure of recontructed frame quality:
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The Minimum Mean Squared Error was used to select 
the optimum block in the previous frame, for both 
tree and full search.

The performance of these two systems was 
investigated, and results were presented that 
showed how they improve the PSNR for a given 
bitrate. Stereoscopic video was also tested with the 
same algorithms. It was found that the simple motion 
compensation algorithm is not suited to predicting 
right from left frames in stereoscopic video, as the 
resulting prediction is too noisy.
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3D displays are a relatively novel technology, 
and there are many different ways of creating a 

3D viewing experience. This project investigated 
compression and transmission schemes for 

multi-view and stereoscopic video, and presents 
implementation results of simple motion 

compensation and DPCM codecs.
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