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n July, Pokémon Go took the world by storm. In the 
week after its release, the smartphone game gained 
more active users than Twitter. People spent twice as 

much time walking around catching Pokémon, as they did 
using Snapchat. The new game quickly became a cultural 
phenomenon and may provide insight in what the future 
holds in terms of augmented reality. With the recent 
release of the Google Pixel and the accompanying Google 
Daydream as well as a slew of other AR devices coming 
out for the holidays, AR may be primed for widespread 
adoption - finally.

The Technical Background of Augmented vs. Virtual 
Reality

Augmented reality is referred to as a “concept” or 
new reality. The best-known concept reality is virtual 
reality, which has been prominent in science fiction 
since the early 1980s, with roots in the “simulated 
reality” of the 1950s and 60s science fiction found in 
stories by prominent authors such as Philip K. Dick and 
Ray Bradbury. There are a few major concept realities: 
augmented reality, virtual reality, and mixed reality, with 
several key differences among the three. 

Augmented reality (AR) is simply the reality we see, with 
supplemental virtual factors generated by a computing 
device. Imagine walking down the street, and your 
concept reality device (such as Google Glass) virtually 
displays reviews for a restaurant you pass by. Then a 
virtual cloud front approaches in the distance to notify 
you that a thunderstorm is coming, based upon local 
weather reports. Augmented reality is not unlike using 
a smartphone, but with optic displays and wearable 
technology for more seamless integration. Wearables have 
long been considered the future of the mobile market, 
with good AR seen as the Holy Grail. Augmented reality 
works in one of two ways. The first entails a location-based 
sensor that brings up relevant information based on the 
user’s GPS location. The other uses vision-based sensors 
to register information, based on QR codes or other visual 
indicators. When people spin around in circles trying to 
find a Pokémon in their surroundings, they are using an 
early form of augmented reality.

On the other end of the spectrum is virtual reality (VR). 
VR immerses users in an interactive computer simulation, 
building entirely new virtual environments for them to 
explore. Virtual reality replaces and augments sensory 
feedback to one or more of the senses in order to 
generate a realistic sensation of being inside a new room, 
standing on an alternate planet, or even venturing off to 
a different universe. “The Matrix” from the eponymous 
1999 blockbuster film or “the Holodeck” from the Star 
Trek universe are both examples of virtual environments, 
although both are much more advanced than current 
VR technology. The key feature of virtual reality is that 
the user perceives they are somewhere else, doing 
something else. This is usually accomplished by means of 
a headset, such as the Oculus Rift, but the other senses 
can be incorporated too. Surround sound or haptic 
gloves, which give the sensory feedback of touch, can 
assist in immersing someone in the computer simulation. 
Researchers are working on integrating smells to amplify 
virtual spaces in order make them more believable or 
realistic. 

Finally, mixed reality (MR), or hybrid reality, is a 
combination of the virtual and augmented realities. 
MR projects three-dimensional images into real-world 
environments, where physical and digital objects coexist 
and interact in real time. Computers like those featured in 
the films Iron Man and Minority Report allow their users 
to manipulate digital objects and change them in real time. 
Although MR is a relatively new field, large technological 
advancements could bring us hybrid realities fairly soon.

How Far Away Are We From a Digitized Future? 

Many new developments have come to the concept reality 
world in 2016. The question is: will consumers adopt the 
technology on a mass scale, or is it just another gadget 
with short-lived appeal?

It’s been an important few years for concept realities, but 
advancements were not achieved without first meeting 
a few bumps in the road. Early attempts at consumer-
augmented reality were put forward by Alphabet Inc., with 
the Google Glass project, but failed to gain much traction 
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beyond the initial hype. Many barriers must be overcome 
before widespread adoption of augmented reality is 
achieved, but Pokémon Go’s success highlights the appeal 
of this potentially multi-billion dollar market. 

Virtual reality is a completely different story. Tech 
companies are rushing to be the first big name in VR. 
In a nine-month period, Google, Facebook, HTC, Sony, 
Microsoft, and Samsung either have released or will 
release VR headsets. VR has been present on the main 
stage at three major national conventions: the Consumer 
Electronics Show (CES), the Electronic Entertainment 
Expo (E3), and San Francisco Comic Con (SFCC). 

Concept Reality Use Cases

Entertainment is the clearest application of concept 
realities, and may the first to gain traction. New video 
games and other digital media are already capitalizing 
on virtual reality to offer novel experiences to their users. 
Immersive environments offer a new medium for movies 
and video games to explore. Millions of people could all 
attend the same interactive concert or travel around the 
world while remaining in the comfort of their homes. VR 
seems like a natural extension of the personal computers 
and gaming platforms that are omnipresent in American 
homes. 

Other potential applications, however, are even more 
fascinating. VR offers new educational opportunities. 
Instead of sitting in a computer lab, teachers could 
transport their whole class to Africa for the day to study 
animals on the Sahara or take a tour of the solar system 
while flying through space. The limits of virtual reality rest 
only in the imaginations of VR users. Similar applications 
are possible with augmented reality as well. Students 
could take museum tours accompanied by a virtual tour 
guide, who describes the history of wooly mammoths 
or how soil erosion works. Walking audio tours have 
been around for years, but augmented reality creates 
the possibility for more interactive material and better 
control. These same modules could go into art exhibits 
and historical landmarks as well. Tourists could watch the 
landing at the beaches of Normandy while exploring the 
beaches in real life or march alongside civil rights activists 
as they make their way from Selma to Montgomery on 
foot. 

VR could also break down traditional office environments. 
Businesses are already considering entirely new 
workplaces built around the use of new realities. For 
example, technology company NVIDIA is planning a VR-
friendly headquarters, which allows its designers to work 
in virtual spaces. Instead of designing a building on a 

piece of paper or a computer screen, architects could walk 
around in virtual space and interact with their blueprints. 
Similar technology would enable investors to see the 
status of a construction project in China or a potential 
homeowner to preview a house from the other side of the 
country. 

In case of an emergency such as a fire or a natural disaster, 
augmented reality could survey a user’s surroundings to 
warn emergency services of dangers in the area and guide 
firefighters through the safest route out of a disaster area. 
Heads-up displays offer the ability to record actions for 
later review, similar to a police body camera. The data 
gathered from such technologies could help improve 
logistics, safety, and productivity in almost any field.

Challenges/Obstacles

Usability

Despite the amazing potential of concept realities, there 
are still some significant roadblocks to achieving a 
technologically integrated future. The first comes from 
the technology itself. Many new reality devices are still 
too large for convenient personal use and are not powerful 
enough for sustained service. AR devices need to have 
consistent connectivity, day-long battery life, and high-
capacity computing power. Furthermore, augmented 
reality must seamlessly integrate into everyday life before 
it can truly compete with the mobile market. The average 
consumer won’t want to walk around wearing a headset 
that’s wired to a fanny pack containing a five-pound 
battery. Furthermore, this new tech needs to deliver on its 
premium pricing. Unless Google Glass or its equivalent 
is proven to be significantly more helpful than a smart 
phone or smart watch, a real-time restaurant review 
incorporated into your visual field or a weather app that 
signals bad weather is coming with virtual storm clouds 
on the horizon probably isn’t worth the $1,000 investment 
to most consumers.

This is less of a problem for VR, because consoles don’t 
have to be mobile. VR will also be able to find a clear 
user market, simply by adding new features to increase 
the enjoyment of video games, television, and movies. 
This immersion, however, needs to be impeccable. High 
definition displays are the standard in modern electronics. 
Without significant improvements to immersion rigs, 
customers will stick to watching movies and playing video 
games as they always have, but on a traditional high-
definition or 4K television.
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Design

Augmented reality needs to be “cool.” This may seem like 
a tangential concern, but it is a pertinent one. Aside from 
their utility, one big reason smartphones have been so 
widely adopted is that iPhones and other smartphones 
are attractive. The sleek, shiny body of the iPhone is just 
as much a fashion statement as it is a way to protect the 
device’s internal components. Dorky, unattractive camera 
glasses that are reminiscent of racquetball goggles are 
not going to appeal to everyday consumers. There is a 
reason people still walk or use bicycles for short trips, 
rather than riding a Segway. The once heralded “future of 
transportation” has been relegated to riding tours around 
cities, because most people would feel embarrassed to 
ride one on a day-to-day basis. Alternately, you can’t roam 
around a college campus for long without running into 
someone on a hoverboard – the Segway’s fun, trendy 
cousin.

Safety

A serious concern with AR is the safety of its users. There’s 
has been no shortage of people walking into strangers 
or obstacles as they play Pokémon Go, or drivers getting 
into accidents while flinging virtual Poké balls. Browser 
windows that pop up while walking or driving could cause 
problems, as well. Virtual reality doesn’t have this issue, 
as users stay in one place, but it has its own unique set 
of drawbacks. Early testers of immersive rigs are getting 
motion sickness and headaches from sensory overload. 
Many users report that they can’t spend longer than 20 
minutes playing a game before needing a break. For 
thousands of years, humans have learned to adapt and 
survive. Some virtual reality applications push users to 
ignore their survival instincts and engage in activities 
visually perceived as dangerous. Sometimes our minds 
and bodies won’t cooperate with these new experiences. 
Companies will surely work to address safety concerns, 
but that could delay new gear releases and increase prices.

Affordability

The final major hurdle comes in the form of price. One 
of the best-known augmented reality device is Google 
Glass. Google initially charged $1,500 for the privilege of 
owning the device; a cheaper model was expected but has 
been cancelled. Alto Tech plans to offer their Cool Glass, 
a similar product, but with fewer features, for $500. AR 
could very easily be the next Apple Watch – an interesting 
device with a few novel features, but at too high a price to 
appeal to all but the most technologically-minded.

Virtual reality is much closer to a viable product in the 
consumer market. With so many different devices entering 
the market at the same time, competition and bundling 
will ensure that early VR devices are available to those who 

are interested. In addition, Google Cardboard provides 
a unique experience that consumers can try if they have 
a smartphone, potentially serving as an ambassador for 
other, more expensive gadgets in the concept reality space.

A Look Ahead

For the concept realties market to take off, we still need 
to see the development of a lot of new and intermediate 
technologies. However, given the rapid advance of 
consumer technology over the past few years, this 
shouldn’t be a problem. Rudimentary personal computers 
were only first showing up in homes in the late 1970s, and 
the first generation iPhone – with computing power many 
times that of the original PCs – came out in 2007. The cycle 
of technology is faster than ever, and there is already an 
arms race to make smaller, faster, and stronger parts for 
electronics. 

If augmented reality can reach a lower price point and 
ensure unique user experiences, its rate of adoption is sure 
to escalate in the near future. It may be a different story for 
virtual reality. For now, the future of VR looks bright, but 
how far that future will progress is another issue. It will 
likely gain initial traction among more hardcore gamers 
and technologists, but may have little dissemination to the 
broader public until the quirks are worked out.

Many issues still need to be addressed in the concept 
realities market; of course, just ten years ago the 
smartphone sector faced many problems as well. Today, 
modern consumers can’t imagine daily life without their 
smartphones. These new realities have the potential to 
change the way we interact, all over again. The future may 
not be so far off after all. ◀


