VISUALLY LOSSLESS COMPRESSION OF LIGHT FIELDS
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ABSTRACT

Light field imaging is emerging as a prominent technology in the
image and video processing area with a wide range of applica-
tions, from the media to the industry and medical fields. However,
the huge amount of data generated by the cameras in this type
of technology can render its use impractical. This work presents
an attempt to use some of the most recent codecs for light fields in
such a way that the decompressed image shows no human perceiv-
able difference with the original one, making such lossy codecs
usable in the context of medical imaging acquisition and compres-
sion. Limited subjective evaluation of the codecs is performed to
assess at which bitrate the codecs can be considered visually loss-
less. The results are compared with a reference lossless light field
codec and the PSNR-Y and SSIM-Y are measured for each ob-
tained output.

Index Terms — Light Field, Compression, Visually Lossless,
Lossless, Medical Images

1. INTRODUCTION

With the popularization and availability of commercial and 4D-
Light Field cameras for end-users (e.g. Raytrix and Lytro), the
storage and processing of such data has become increasingly im-
portant. The amount of data generated by such cameras can easily
get very large (achieving several Gigabytes for single static light
fields). Due to the size of the raw light fields the compression of
this type of data has risen as a popular research topic.

On the standardization end, the Joint Picture Experts Group
(JPEG) has recently issued a call for proposals (JPEG Pleno Call
for Proposals on Light Field Coding) [1]. As a result, the JPEG
Pleno group selected two approaches among the submitted candi-
dates to incorporate on its oncoming standard, namely the Warp-
ing, Merging, and Sparse Prediction for Light Field Image Com-
pression (WaSP) [2] and the Multidimensional Light field Encoder
using 4D Transforms (MuLE) [3]. By design, both methods are
only able to obtain lossy compression, however it is possible to

This work is funded by FCT/MEC through national funds, under
project PlenoISLA PTDC/EEI-TEL/28325/2017 and when applicable co-
funded by FEDER — PT2020 partnership agreement under the project
UID/EEA/50008/2019.

setup such methods in order to obtain decompressed images with
high perceived quality resulting in visually lossless content, that
is, to obtain images such that observers cannot differentiate them
from the original images.

The use of lossless compression on the field of medical images
has proved to be widely accepted, since for some reasons (some-
times legally binding), most medical applications require the com-
pressed data to be numerically identical to the original one, as to
avoid misdiagnosis and yet reduce the size of the files up to some
level. However, in some cases, the use of such lossless applica-
tions is not yet enough for the storage and transmission needs,
since such algorithms are less efficient in terms of compression
ratio, when compared to the lossy ones. On the other hand, it
might be sufficient that the decoded image is equal to the original
one only up to the human perception capability. This means that,
even though the images are not numerically identical, as required
in lossless compression applications, it would be impossible for a
medical doctor to identify compression artifacts (or differences in
general) in the compressed images. As a result, the compressed
images could be used for medical diagnostics with the exact same
capabilities as the original ones.

Nevertheless, visually lossless compression might not be suf-
ficient for some applications, as automatic diagnostic algorithms
that use as input images, as in this kind of application the min-
imum quality of the output coded image must be defined by the
algorithms’ specific needs. However, in the case of medical imag-
ing and light field compression for diagnostics, some prior studies
have shown that for some medical applications the use of visually
lossless compression yields the same diagnostic quality [4].

The goal of the present work is to establish the setup parame-
ters for both the WaSP [2] and MuLE [3] light field codecs which
will soon be part of the JPEG-Pleno Light Fields standard, in order
to obtain visually lossless compression quality in a similar way as
it was done in [5] for the first time to HDR images.

The remainder of this paper is organized as follows: Section 2
describes the set of images that were used in our experiments. Sec-
tion 3 explains of the experimental procedure employed to obtain
visually lossless capability for both compression methods. Sec-
tion 4 discusses the obtained results and its consequences. Fi-
nally, Section 5 provides conclusions and comments drawn from
the performed experiment.






