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ABSTRACT

The light field was proposed in last century, and seven-dimension light field and
four-dimension light field was proposed latterly. And finally the light field camera was
designed in current century. Light field attracts more and more attentions. However,
light field image by light field camera can deliver multiple viewpoints for the same
scenario. As a result, light field image can be used in 3-D construction, depth estimation
and refocus. But the data of light field image is massive and this results in many
difficulties in transmission, storage and etc. So, efficient light field image compression
schemes are important for popularization of light field images.

In fact, all of the viewpoints from the same light field image are very alike. They
can be treated as images captured from a camera array somewhat. As a sequence, there
are many redundencies between these viewpoints. Based on this observation, we
proposed two kinds of compression methods for light field images.

The first kind of method is adaptive scan-order method. After the light field image
is decomposed into hundreds of viewpoints, the adaptive scan-order method will
combine all the viewpoints to make it a pseudo-sequence. Afterwards, the sequence
will be encoded by the HEVVC. Experimental results show that the adaptive scan-order
method can achieve 9.94% gains.

The second kind of method is convolutional neural network (CNN) compression
method. Now that adjacent viewpoints are more similar, the trained CNN model can be
used to predict adjacent viewpoints. Such that a lot of bits can be saved. Experimental
results show that CNN compression method can achieve 26.14% gains.

Finally, a visualization system was developed. The system can display the
procedure of two type of light field compression method and the refocus of light field.
Specifically, the system not only shows images and videos during the process, but also
shows a command window which can diaplay the real-time information.
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