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The word “augment” means to add or to enhance 
something. The various forms of digital reality do 
just that, all while offering a number of opportuni-
ties and challenges to our enterprises.

Virtual reality (VR) takes the user into a three-
dimensional interactive computer-generated envi-

ronment. Participants wear a headset connected to a computer 
that displays 3-D images on a screen inside the headset. Via 
body movement or a handheld device, users “move” around 
the simulated environment. In augmented reality (AR), virtu-
al information in the form of graphics, sounds or a computer-
generated image are added into a user’s natural environment, 
making it look like what the user is seeing is actually in the real 
world. This virtual information can be a tool to help every-
day activities. Mixed reality (MR) merges the real and virtual 
world to create visualization where physical and digital objects 
interact in real time.

VR and AR are similar technologies, each with their own 
strengths. The main difference between AR and VR is the 
level of immersion. VR fully immerses users, which can make 
for a more one of a kind and exciting experience. AR is open 
and does not fully immerse users in a new world, but it adds 
to users’ current reality. AR and VR are viewed as transfor-
mative technologies and have the potential to dramatically 
change how businesses operate.

AR and VR were conceptualized in the early 1900s. Today, 
they are among the fastest-growing technologies, and they 
both will be part of our daily lives. They are beginning to be 
used in nearly every segment of society, including manufac-
turing, retail, military, sports, education, advertising, fashion, 
construction and architecture. 

Goldman Sachs predicted that VR will be bigger than TV 
within the next decade, generating nearly $110 billion in reve-

nue. The VR market is projected to grow at an accelerated rate 
over the next 10 years, with the number of VR users projected 
to reach 171 million by 2018, and 500 million VR headsets 
could be sold by 2025.

Evolving technologies and trends
The origin of VR dates back to the early 19th century. The 
first device to pioneer 3-D was called “Stereoscope” and was 
developed by Sir Charles Wheatstone in 1838. Viewers looked 
through a lens with two of the same images. The brain blend-
ed them together to perceive a solid 3-D image. 

Morton Heilig developed “Sensorama,” the earliest known 
example of immersive technology, in the 1950s. His theater 
machine was able to display 3-D images with a wide-angle 
view and stereo sound and featured tracks for wind and aroma 
to be triggered during a movie. Ivan Sutherland of Harvard 
University is often credited with the development of the head-
mounted display in 1968. His device (Sword of Damocles) was 
connected to a computer. Alas, it was too heavy for users to 
wear. 

In 1985, NASA developed a head-mounted display unit 
called Virtual Visual Environment Display (VIVED) to help 
astronauts control robots outside a space station instead of tak-
ing part in risky activity outside a spacecraft. Jason Lanier, 
founder of the Visual Programming Lab (VPL), coined the 
term “virtual reality” in 1987 (Figure 1 shows the evolution 
of VR and AR technologies). VPL developed a range of vir-
tual reality gear, including the Dataglove and the EyePhone 
head-mounted display. In 1989, Nintendo introduced a virtual 
reality glove named Power Glove to use as a motion controller 
with the Nintendo Entertainment System. The Power Glove 
gained huge popularity and marked the beginning of VR 
controllers for computer games. 

Louis Rosenberg developed Virtual 
Fixtures at the U.S. Air Force Arm-
strong Labs in 1991. The device allowed 
people to virtually guide machinery 
from a remote location. He also is cred-
ited with the most commonly discussed 
implementation of AR – virtual overlays 
onto the user’s real-world view. In 1998, 
Sportvision adopted this technology and 
developed the first-and-10 system, which 
generated the yellow “first down” lines 
that a television viewer sees during live 
U.S. football broadcasts. 

In 2000, Bruce Thomas of the Uni-
versity of Southern California created 
the first outdoor mobile AR game, AR-
quake. In 2008, smartphones hit the 
market. The devices have been a main 
AR device ever since because they have 
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FIGURE 1

Milestones in virtual and augmented reality
Advances in virtual and augmented reality have grown at a faster pace since the 
initial Stereoscope in 1838, the first “3-D” viewer.


