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Unser Ansatz: Experience-driven Innovation
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Das Problem: Seheinschrankungen
peeintrachtigen den Alltag ...
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Das Problem: Seheinschrankungen = Exklusion

Personen mit Sehschwachen sind derzeit von
video-basierten Diensten ausgeschlossen
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Seheinschrankungen: ein wachsendes Problem
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Existierende Produkte und Services
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Unsere Losung: Individuelle Verbesserung der Video
Experience ftUr Personen mit Seheinschrankungen

Originalvideo Verbessertes Video



Das Projekt OptiVID

Laufendes, 6ffentlich gefordertes Forschungsprojekt (FFG Benefit Programm, Laufzeit: 2018-2020)
http://optivid.tech-expierence.at

Konsortium & Projektpartner: AIT (Angewandte, technologische Forschung), Hilfsgemeinschaft der Blinden
und Sehschwachen Osterreichs (Selbsthilfeorganisationen, Vertretung der Blinden und Sehschwachen
Osterreichs), Videbis (Fachhandler fiir Sehhilfen und Dienstleistungen fiir blinde und sehschwache
Personen), Web-Tech/Doloops (Web Development Agentur)

/“T @Hllfs gemeinschaft weEB-TECH

OF TECHNOLOGY

TOMORROW TODAY VIDERIS [Fu. der Blinden und Sehschwachen Osterreichs doloops COACHING



http://optivid.tech-expierence.at/
https://www.ait.ac.at/en/
https://www.hilfsgemeinschaft.at/information-english
https://www.videbis.at/
http://web-tech.at/index.html
https://www.doloops.net/

Konkrete Losungen im Projekt OptiVID
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Der OptiVID Video Player: Key Features
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Finblicke in die

Laufende Evaluierung
mit der Zielgruppe

Entwicklung (1/3)

Evaluierung verschiedener Verfahren zur
Erstellung von Video Optimierungsprofilen
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Einblicke in die Entwicklung (2/3)
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Einblicke in die Entwicklung (3/3)
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Videooptimierung
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From Low Vision to High Quality: Video QoE
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Abstract—In this paper, we investigate the impact of e
video enhancement techniques on video Quality of Experience
{QoE) for users with low vision. To this end, we present the
results of a kab-based user study, in which participants low
~vision wtilize a web-based media player to configure individual
vides quality enhancement fillers (.g. increased contrast, strong
«edge enhancement and lowered brightness) depending on types of
content. Additionally, for each test participant we measured the
visual performance to describe how low vision impacts video QoE.
Our results show, that individual video quality filters positively
impact the experience of the quality dimensions detail, text
and content. Furthermore, we discuss insights from qualitative
feedback from participants regarding overall utility and User
Experience (UX) aspects of real-time video enhancements.

Index Terms—Video QoE, Low Vision, Quality Enhancement,
User Study, Video manipulation, Special needs

L. INTRODUCTION

Modern health care, medical esearch and social achieve-
ments led o increased life expectancy in many counfries,
however. also the amount of age-related eye diseases, eg.,
senile macular degeneration or cataract are raising too [1]. It
is estimated, that approximately 4% of the population are im-
pacied by visual impairments, depending on how impairments
are classified [2]. Based on this rather conservative estimation,
in Europa alone 20 million people are visually impaired and
therefore faced with manifold challenges in daily life. There
are various assistive products and technologies to support
visually impaired people like screen-reading devices or lactile
computer interfaces in their daily life [3]. However, in the case
of online video consumption (e.g.. via YouTube or Netftix),
visually impaired users were supported only 1o some extent,
e.g., with audio description [4]. The enhancement of the online
video itself, based on image manipulation, has been neglected
50 far So. in this paper, we evaluate how digital, mal-time
image processing techmiques (e.g., increased contrast, edge
detection, brightness adaption, etc.) can be used to increase
the perceptibility of online video content for wilh low
vision. Because of the high variability of visual impairments,

978-1-5386-B212-8/19/531.00 ©2019 IEEE

274 Raimund Schatz

AIT Austrian Institute of Technalogy — AIT Austrian Institute of Technology
Vienna, Austria

raimund schatz @ait ac.at

3 Siefan Suetie

Vienna, Austria
stefan suetie @ ait ac.at

video enhancement needs to be configurable individually, e.g.,
some users need higher contrast whemas others nead edge
enhancement. Therfore, we developed a websile, which can
be used by people with low vision to define individual video
quality enhancement filiers, which are further applied in real-
time on YouTube videos. The main focus of this paper is on
the evaluation of these adapied videos on the subjective video
quality experience. Furthermore, we describe our methodology
used for conducting the assessment focusing on our special
user group o determine lessons leamed how to include uses
with low vision in further QoE-related work. The rest of this
paper is structured as follow: In Section I we describe related
work and provide a brief overview of video enhancement
techniques. The lab experiment is described in Section 111 and
its results in Section IV, Afier a discussion of the msults in
Section V. Section VI concludes the paper with a summary of
lessons leamed as well as poiential future work ilems,

II. RELATED WORK

In traditional QoE (video) studies. participants with low
vision or other visual impairments (e.g.. color blindness e.g.
[5]) are normally excluded from subjective video evaluation
studies, e.g. [6]. As far as we know, there are no QoE studies,
focusing on online videos, which include test participants with
low wvision on purpose and therefore. no related work exists
about video QoE for this user group and in this context. Users
with other impairments or special needs are considered in
QoE-related work to some extent, e.g._ deaf users in video
quality studies (see cf. [7], [B]) and elderly users in the context
of smartphone usage and screen brightness [9] Hence, user
groups with special needs are underrepresented in cumrent QoE
studies. Also, one has to consider, that the study methodology
needs to be adapied (o fulfill the needs of the tarpeted users.
For example, users with low vision are mostly not able to read
questionnaires, ie.. the questions need to be read to them [10].

Various research has been conducied in the past to develop
and evaluate sophisticated video enhancement algorithms for
users with low n. Early work focused on analogue video
enhancement, ie., analogie video playback devices were

Tscheligi, "From Low Vision to High Quality: Video QoE
Enhancement for Visually Impaired Users," IEEE 2019
Eleventh International Conference on Quality of Multimedia
Experience (QoMEX), Berlin, Germany, 2019, pp. 1-6.

https://ieeexplore.ieee.org/document/8743323
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Marktpotential und Next Steps

- Demografischer Wandel
» Anzahl der Personen >65 Jahren ist ansteigend

» Dadurch Anzahl der altersbedingten Augenerkrankungen auch steigend (z.B.
Altersbedingte Makuladegenration)

 Digitaler Wandel
= Altere Personen sind zunehmend technikaffiner
= Anteil der alteren Personen, die intensiver PC nutzen, ist ansteigend
= Auswirkungen auf Arbeitswelt

* Next steps: Optimierung liber Videoinhalt hinaus
» Individuelle Optimierungsprofile fir Webseiten, Fotos, interaktive Touchscreens, etc.
= Partnerschaften mit Content Anbieter, Hardware-Hersteller, etc.

16



Jnsere Vision
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