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A simple definition of virtual reality (VR) is “being in essence or effect though not actual 
fact or form.” VR is a technology that replaces the physical stimuli of the real world with 
computer-simulated ones, giving a sense of “being there” to the user. Attracted by this 
feature, people have used VR for a variety of applications including military, medical, 
manufacturing, education, visualization, art and entertainment beginning in the late 
1980s. Since then, much effort has been made to increase the quality of VR. Today, a 
breathtaking realistic scene can be rendered in real-time, as exemplified by recent video 
games. Virtual objects exhibit natural behaviors thanks to physics simulation software. 
Pixel resolution and image quality of display systems, and position accuracy and 
ease-of-use of motion tracking systems, have also been improved dramatically in the last 
decades. Thanks to these technological advancements, the realism of a VR system is 
sufficient for many VR applications. More and more researchers nowadays devote 
themselves to new trends and remaining problems of VR, some of which we will highlight 
in this session. 

The first example is transferring VR technology to the real world. By definition, VR 
has been isolated from the real world. However, key technological components used in VR, 
such as observing the user and her surroundings (3D input) and giving her the relevant 
information space (3D output), are now common in different computer systems such as 
augmented reality, ubiquitous computing, and ambient intelligence. In this sense, VR 
itself is now being virtualized and penetrating into the real world. We are having more 
and more “Virtual VR” systems that are “VR in essence or effect though not actual fact or 
form.” 

A second example is the development of multimodal sensory devices. The 
development of output devices for the senses of smell, taste, and touch have been 
relatively ignored in most VR systems compared to visual and auditory displays, though 
these sensations are crucial for the realism of a VR system. Specifically, the sense of touch, 
often referred to as haptics, is important as it inherently involves the user’s interaction 
with the virtual world. For example, using a locomotion interface, a user is able to 
actually “walk” in the environment rather than tilting a joystick or a pointing to the 
desired direction using hand gestures. 

A third example is giving the VR system intelligence. Virtual humans should behave 
like real humans, and virtual objects should behave like real objects. However, 
implementing every rule for these behaviors explicitly is almost impossible. One 
promising way for tackling this problem is to introduce a mechanism that includes 
semantic information of each entity. Using this mechanism only relevant semantic 

 



 

information is automatically exchanged between entities, and natural behavioral realism 
is achieved as a result. Current advances even apply this approach down to the system 
level to simplify the design and engineering of complex intelligent virtual environments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


