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1. Introduction

Virtual reality (VR) has the potential to dramatically change the way we create and con-
sume content in our everyday life. This technology has the ability to unlock unprecedented
user experiences by enabling an increased sense of presence, immersion, and engagement.
In the last few years, we have witnessed astonishing progress in technological develop-
ments, such as capture and display technologies, accompanied by a steady advance in the
understanding of cognitive factors regarding perception and cognition in this new medium.
This, in turn, has enabled many applications in education, entertainment, training, medical
and psychological therapy, design, communication, or advertising, to name a few.

For virtual reality to become commonplace and realize its full potential, various aspects
of capture and display technologies, computer graphics, computer vision, visualization
techniques, and applied perception play a crucial role. This Special Issue collects the
latest research on relevant topics addressing interdisciplinary research challenges towards
generating complete, engaging VR experiences. It contains seven papers than can be
categorized into three main streams: interaction, user experience, and applications.

2. Interaction

The way we perceive and interact with the outside world is defined by our five
senses: sight, hearing, touch, smell, and taste. The two most dominant senses are sight and
hearing, which are typically already integrated into virtual reality devices, although they
still require further research. Interaction metaphors involving the sense of touch are still in
an exploratory phase and have attracted extensive research in the last few years.

The first paper, titled A Multi-Object Grasp Technique for Placement of Objects in Virtual
Reality, authored by Fernandez and colleagues [1], presents a technique that enables users
to grasp multiple objects in one hand and release them in a controlled way. Their results
show that this method outperforms existing approaches in terms of task completion time,
distance traveled, and subjective experience. This is a timely article since there is not yet
much research proposing solutions to allow users to grasp multiple objects in one hand in
a realistic way:.

The second paper in this stream is Hands-On Deformation of Volumetric Anatomical Images
on a Touchscreen, by Torres and colleagues [2]. The authors provide a novel metaphor to
interact with volumetric anatomical images. This work addresses three major challenges of
working with this type of data in touchscreens: selecting anatomical elements in volumetric
images, mapping the gestures performed in 2D to 3D transformations, and applying the
deformation of the volumetric images in real time.

3. User Experience

In order to improve the overall virtual experience of the user, there are several factors
that need to be taken into account. Both improving the visual experience and reducing
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cybersickness have a large impact not only on the perceived realism, but on increasing the
feeling of presence.

The first paper in this stream, titled Impact of View-Dependent Image-Based Effects on
Perception of Visual Realism and Presence in Virtual Reality Environments Created Using Multi-
Camera Systems, published by De Dinechin and colleagues [3], analyzes different image-
based methods for creating immersive virtual environments from photographs of real-
world scenes. This is an important and timely topic: captured 360° content does not
allow head motion, since the content is typically captured from a single point of view. In
recent years, multiple methods have been proposed to alleviate this problem. This work
provides a user-centered evaluation of such methods, assessing the viewers’ perception of
visual realism and the sense of presence, and shows that rendering view-dependent effects
enhances the perception of visual realism and elicits a stronger sense of presence.

Sickness in virtual reality is a major issue that is receiving a lot of attention since it
has a strong impact on the final experience. In this field, the article presented by Won
and colleagues [4] titled A Study on Visually Induced VR Reduction Method for Virtual Reality
Sickness analyzes a new visually induced method to reduce sickness. In their work, the
authors study different sizes and positions of visual guides, and derive insights for reducing
sickness while increasing immersion.

The last article in this stream, titled Calculating and Analyzing Angular Head Jerk in
Augmented and Virtual Reality: Effect of AR Cue Design on Angular Jerk, by Van Dam and
colleagues [5], proposes a method for calculating and analyzing jerk in real time based
solely on orientation data from head-worn displays in AR. This is an interesting method
for future research, since jerk is an important metric in usability and user behavior studies.

4. Applications

Virtual reality is a new medium with unprecedented capabilities for training and com-
munication, among other applications. In particular, it has great potential for developing
applications for everyday assistance and support, particularly for schools and the elderly.

The work of Lin and colleagues [6], titled A Test Platform for Managing School Stress
Using a Virtual Reality Group Chatbot Counseling System, addresses the problem of stress-
building in student life. In a world where psychological counseling services suffer from a
shortage of professionals, the goal of this work is to provide a tool for students to receive
immediate help when dealing with stress. This paper presents a test platform for an
immersive virtual reality chatbot that has been developed using professional psychological
counseling knowledge to provide students with individual or group counseling sessions.

Last, the concept paper of Fu and colleagues [7], titled Conceptual Design of an Extended
Reality Exercise Game for the Elderly, presents a conceptual design for a VR rowing game
that can help provide home exercise to the elderly to benefit both their physical and mental
health. This design has been particularly adapted to the particular needs of elderly users,
and the final design includes the system architecture, activities and tasks, patterns and
roles, mechanics, and UI examples.

5. Future of Virtual Reality

This Special Issue is just a sample of what is to come. More extensive research in virtual
reality methods, devices, and applications is expected in the future. It can be anticipated
that new devices based on the latest advances will appear in the market soon, and new
applications that can exploit the vast potential of this new medium will be developed.

Funding: Diego Gutierrez and Ana Serrano acknowledge funding from the European Research Coun-
cil (ERC) under the EU’s Horizon 2020 research and innovation programme (project CHAMELEON,
Grant no. 682080). Qi Sun acknowledges funding from the DARPA PTG program. Any opinions,
findings, conclusions or recommendations expressed in this material are those of the authors and do
not necessarily reflect the views of DARPA.



Appl. Sci. 2022,12, 8217 30f3

Acknowledgments: The Guest Editors would like to thank the authors of the published papers for
submitting their works to this Special Issue.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Fernandez, U].; Elizondo, S.; Iriarte, N.; Morales, R.; Ortiz, A.; Marichal, S.; Ardaiz, O.; Marzo, A. A Multi-Object Grasp
Technique for Placement of Objects in Virtual Reality. Appl. Sci. 2022, 12, 4193. [CrossRef]

2. Torres, R.; Rodriguez, A.; Otaduy, M. Hands-On Deformation of Volumetric Anatomical Images on a Touchscreen. Appl. Sci.
2021, 11, 9502. [CrossRef]

3. de Dinechin, G.D,; Paljic, A.; Tanant, J. Impact of View-Dependent Image-Based Effects on Perception of Visual Realism and
Presence in Virtual Reality Environments Created Using Multi-Camera Systems. Appl. Sci. 2021, 11, 6173. [CrossRef]

4. Won, ].H,; Kim, Y.S. A Study on Visually Induced VR Reduction Method for Virtual Reality Sickness. Appl. Sci. 2021, 11, 6339.
[CrossRef]

5. Van Dam, J.; Tanous, K.; Werner, M.; Gabbard, J.L. Calculating and Analyzing Angular Head Jerk in Augmented and Virtual
Reality: Effect of AR Cue Design on Angular Jerk. Appl. Sci. 2021, 11, 10082. [CrossRef]

6. Lin, APC,; Trappey, C.V,; Luan, C.C.; Trappey, A.J.C.; Tu, KL K. A Test Platform for Managing School Stress Using a Virtual
Reality Group Chatbot Counseling System. Appl. Sci. 2021, 11, 9071. [CrossRef]

7. Fu, Y;Hu, Y, Sundstedt, V,; Forsell, Y. Conceptual Design of an Extended Reality Exercise Game for the Elderly. Appl. Sci. 2022,

12, 6436. [CrossRef]


http://doi.org/10.3390/app12094193
http://dx.doi.org/10.3390/app11209502
http://dx.doi.org/10.3390/app11136173
http://dx.doi.org/10.3390/app11146339
http://dx.doi.org/10.3390/app112110082
http://dx.doi.org/10.3390/app11199071
http://dx.doi.org/10.3390/app12136436

	Introduction
	Interaction
	User Experience
	Applications
	Future of Virtual Reality
	References

