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Abstract—Quality assessment of light field images poses new
questions and challenges, due to the enriched nature of the
content and the possibilities it offers at the rendering step.
Image-based rendering is conventionally used to showcase the
increased capabilities of light field contents on traditional 2D
screens. However, the range of possibilities for rendering pa-
rameters is virtually endless, which poses the problem of what
rendered images should be used when performing visual quality
assessments, as well as how to properly present them to subjects
during quality evaluations. Single-image assessment has been
used in the past to conduct subjective quality evaluations. Since
this type of assessment generates a large number of stimuli to be
evaluated, which increases the complexity, length, and cost of the
test, it is fundamental to analyze whether the added strain on
the evaluation procedure is compensated by statistically relevant
results. In this paper, we analyze the results of a subjective
evaluation campaign that used single-image assessment by means
of statistical tools, to understand whether the advantages of
evaluating light field contents through separately rendered images
counterbalance the increase in complexity. In particular, we
test whether different types of rendering lead to statistically
different ratings, and if testing a variety of rendering parameters
through single-image assessment is advisable. Results provide
useful guidelines to designs more efficient subjective quality
assessment for light field contents.

Index Terms—light field, subjective evaluation, quality assess-
ment, subjective methodologies

2019 Eleventh International Conference on Quality of Multimedia Experience (QoMEX)

I. INTRODUCTION

For any type of multimedia content, reliable quality assess-
ment is of paramount importance in the design and validation
of new compression solutions that aim at reducing the size
of the original data without compromising its perceptual
quality. While objective metrics have been developed in the
last decades to effectively predict the perceptual quality of
the contents under assessment, subjective evaluations remain
the most reliable means to measure the quality of media
contents. In particular, subjective evaluation of visual quality is
of fundamental importance when deciding which compression
solution should be used. In that matter, light field contents pose
new questions and challenges, due to their enriched nature and
the possibilities available for the rendering step.

This work has been conducted in the framework of the Swiss National
Foundation for Scientific Research (FN 200021 159575) project Light field
Image and Video coding and Evaluation (LIVE).

One of the most natural and intuitive ways to consume light
field contents would involve light field displays or simulators
to create a multi-view, 3D rendering of the contents [1], [2].
Using this approach, the full potential of light field imaging
is exploited to create a 3D representation of the scene in front
of the user. However, such displays are not widely available
to consumers, due to their cost and their requirements.

Another possible approach to render light field contents
relies on image-based rendering [3]. Indeed, image-based
rendering offers an impressive showcase of the rendering
abilities made possible by light field technology. Among other
possibilities, the point of view of the scene can be modified,
digital refocusing can be applied to highlight a specific plane
in the image, zooming can be performed to exclude some
planes in the scene, and so on. Due to the nearly endless
possibilities that are offered, the first challenge that is posed
for any type of image-based light field evaluation is to select
which rendering to take into account when evaluating the
contents. Such challenge becomes particularly dire when the
images obtained after the rendering procedure are evaluated
one by one, as the length and complexity of the test grows
exponentially. Equally challenging is obtaining a single score
for each content under assessment, since several rendered
images are presented and subsequently rated in a separate
fashion. It is thus not clear what is the best method to obtain
a unique rating for the entire light field content.

Single-image assessment was chosen as the subjective eval-
uation methodology for the ICME 2016 Grand Challenge
on Light-Field Image Compression [4]. Five algorithms were
received as response to the challenge [5]–[9], and were
evaluated against the anchor of choice, namely JPEG, using
both objective and subjective quality assessment methods.
The number of possible renderings was purposely constrained
to avoid an overly complex assessment scenario; even so, a
total number of 720 stimuli was generated for the subjective
evaluation. Hence, it is crucial to analyse the results of such
a massive campaign, to assess whether the added complexity
of the test was justified by a diversification in ratings among
different rendering procedures. To this aim, in this paper we
use statistical tools such as ANOVA to examine the similarities
among the ratings, and in particular to determine whether
there are statistically relevant differences among different
rendered images. Results are decisive in selecting the best978-1-5386-8212-8/19/$31.00 ©2019 IEEE




