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 Abstract— Virtual Reality, Augmented Reality and other 

such immersive environments have gained popularity with the 
increase in technological trends in the past decade. As they 
became widely used, the human computer interface design 
and the designing criteria emerges as a challenging task. 
Virtual and Augmented Reality provide a wide range of appli-
cations ranging from a primitive level like improving learn-
ing, education experiences to complex industrial and medical 
operations. Virtual reality is a viable alternative that can be 
focussed on, in the future interface design development be-
cause it can remove existing generic and complex physical 
interfaces and replace them with an alternative sensory re-
layed input form. It provides a natural and efficient mode of 
interaction, that the users can work with.Virtual and Aug-
mented reality eradicates the need for development of differ-
ent acceptable standards for user interfaces as it can provide 
a whole and generic interface to accommodate the work set-
ting.In this paper, we investigated various prospects of appli-
cations for user interaction in Virtual and Augemnted reali-
ties and the limitations in the respective domains. The paper 
provides an outline on how the new era of human computer 
interaction leading to cognition-based communications, and 
how Virtual and Augmented realities can tailor the user needs 
and address the future demands which replaces the need for 
command-based interaction between the humans and com-
puters. 

 
Keywords: Augmented Reality, User Experience, User In-

terfaces, Virtual Reality. 

I. INTRODUCTION 

The advancements in the technological fields in the 
past few decades have brought about noticeable changes 
to the aspect of life and how we perceive interaction with 
things. There has been a constant evolution of user inter-
face design ever since the production of commercial 
computer systems towards the latter half of the 19th cen-
tury.  
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But there has been increasing trend towards the fo-
cus on user interaction rather than the hardware and 
software capabilities to increase the cognitive capabili-
ties. 
As the focus shifts, the necessity for easily approachable 
and accessible standards of design became a cause of 
concern. In the initial stages of computer systems, only 
the programers and engineers had the access to the com-
puters and had the necessary skills to do so. The focus 
was on improving the software capability and not much 
on the graphical interface. But, as the applications began 
to be developed for groups and individuals, the existing 
design criteria became inadmissible as the input needed 
to be generalized to accommodate users with minimal 
experience and not just experienced programmers. Thus, 
there was a need to evaluate and improve the standard of 
design standards to improve the user interface. With the 
rapid technological advancements in the past two dec-
ades, Immersive environments have been a focus as part 
of trend in interface design. Virtual and Augmented re-
alities provide the user enhanced experience of using the 
application. They would be able to perceive and manipu-
late information through sensory relayed inputs. This 
would eradicate the need for the users to have a prior 
experience about the system, as the elements of computa-
tion are perceived as real-world experiences. 

II. METHODOLOGY 

       We reviewed and reserched relevant published and 
posted research papers to provide an outline on how the 
new era of human computer interaction leading to cogni-
tive info communications that can tailor the application 
to the user’s specific needs and address the future de-
mands which replaces the need for command-based in-
teraction between the humans and computers . 

Since the inception of Immersive environments as a 
design standard there have been various instances of such 
environments which include Virutal Reality (VR), Aug-
mented Reality (AR), Mixed Reality (MR) etc. But there 
has always been a misconception about the different 
types of realities listed before, by the common audience 
and the increasing attention due to the rapid and still in-
creasing trend requires for 
detailed information re-
garding these. 
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III. KEY CHALLENGES &CONSIDERATION 

A. FOR USER TASKS 

Virtual Reality (VR) is a computer-simulated recrea-
tion of real-life environment or a situation. The sensory 
relayed inputs mimic the user movement to give them an 
immersive feel of experiencing the simulation directly. It 
is developed by a coding language known as VRML 
(Virtual Reality Modelling Language) which simualates a 
series of images to recreate a situation and specifies the 
possible interactions in that instant. Augmented Reality 
(AR) is a technology that utilizes an existing reality and 
adds a layer of computer-generated enhancements to 
make it more meaningful to interact with. AR involves 

applications involving mobile devices to implement the 
digital concepts as a real-world experience in such that 
they are compatible and enhance each other, can also de 
differentitated easily. AR Technoogy is used to display 
overlays and in the concept of holograms and other mo-
tion-based commands.  

Virtual and Augmented realities are infact quite oppo-
site to each other in the mechasims they use and the de-
liverables they try to accomplish. Virtual reality focuses 
on being able to offer a digital recreation of a real-life 
situation. Whereas, Augmented Reality offers virtual 
elements as an overlay to the real-life examples. Howev-
er, Augmented and Virtual realities utilize the same kind 
of technology and try to attain the common goal of hance 

 
 
 
 

uing user experience. Various inputs like sensory re-
lays based on gestures, voice and speech recognition can 
be used in this spectrum as inputs.  

These inputs replicate being in a real or imagined en-
vironment and perform tasks desired by the user. Inputs 
are recorded and relayed through sensory relays based on 
gestures, voice and speech recognition or any other form 
of the provided spectrum of inputs. These inputs replicate 
being in a real or imagined environment and perform 
tasks desired by the user. Virtual and Augmented reality 
eradicates the need for development of different accepta-
ble standards for user interfaces as it capable of provid-
ing a whole and generic interface to accommodate the 
work setting. 
    However, even while the immersive environments 
provide an enhanced user experience, it is difficult to 
monitor the user activities for improving real-time expe-
rience. The actions need to be monitored (see Table 1) 
and the application might need to be recalibrated based 
on the performance later, after the analysis. There are 
numerous examples where the user tasks comprise of the 
major action input for the immersive environment and it 
being the sole reason for the need of improved user inter-
face in that domain. 

Virtual reality and Augment reality provide a wide 
range of applications ranging from primitive examples 
like improving learning and educational experiences to 
complex engineering, industrial and medical opera-
tions.Virtual and Augmented realities simulate the ac-
tions in an alternate reality, which remove the need for 
user presence and mimic the user actions to get the tasks 
done, without their presence although they are present 
virtually. Table 1 shows the user tasks which have been 
identified in our study. There have been numerous exam-
ples discussed in the research papers where Virtual or 
Augmented reality was used to replicate human actions 
in conditions inhospitable to humans [12][16]. The  

 

Fig. 1.  Depiction of the difference between Virtual 
and Augmented Realities according to the 
Milgram’s Reality-Virtuality Continuum. 

 

TABLE 1 

 

. 
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equipment is programmed in a way to mimic the user 
actions and perform the required tasks. VR/AR provide 
the technology to perceive computational elements and 
objects in real world experience including structures and 
machinery [9] to perform complex activities, while per-
forming the tasks through mere gestures and speech. 
However, there are various user tasks need to be per-
formed to enable the necessary operations in immersive 
reality. Activity monitoring is necessary in the field of 
education [14]. In such situations, it enables the instruc-
tor to observe the VR users in a scale using AR, where 
the gazes of VR users and improve the awareness of the 
person monitoring the tasks. Task planning and diagnos-
tics is another such user task which is incorporated in the 
field of constructions along with the previously discussed 
tasks. Designing proper tachnologies for safety en-
hancement involves numerous technology trade-offs. It 
requires precise calibration and simulations, while moni-
toring the tasks being performed to analyse the perfor-
mance. Based on the feedback, the application needs to 
be diagnosed and calibrated again to improve the effi-
ciency. 

B. FOR INTERFACE DESIGN CONSIDERATIONS 

       We considered the various design interfaces we 
were able to identify from the examples. Virtual and 
Augmented reality were the basic criteria and the most 
popular as the topic is built around them. The sensor re-
layed input is used to eliminate the generic and complex 
physical interfaces and replace them. The sensors relay 
the motions and gestures of the user to the system, which 
mimics these actions in the virtual environment. The 
equipment needs to be calibrated prior to the operation to 
be able to recognize the gestures, speech or any other 
motion movement. The design criteria are categorized as 
Expert centered and User centered, to normalize the ope 

 
 
 
 

ratios involved in the performing the tasks desired by 
the user. 3D and Depth sensing [2][7] are used in medical 
field-oriented operations to assist in the complex tasks 
involved and enable the user to multitask simultaneously. 
There are certain applications that are web application 
oriented, majorly in augemented reality. It provides 
graphic overlays to mobile devices to enhance the user 
experience. Teleoperation and use of holograms are some 
advanced uses of virtual environment which are still in 
development and is supposed to be viable in near future. 

C. FOR ANALYSIS OF TASKS 

     Certain specific standardized and some explicit crite-
ria were used to analyze the tasks being performed in the 
examples we considered. Evaluation of taxonomy and 
heuristic evaluation were used to determine the efficien-
cy of tasks in some certain operations. Statistical Analy-
sis was deployed in some cases [7][11], which is a gener-
alized standard for computing the efficiency. There were 
some cases where the researchers deployed some ad-
vanced metrics like Computational Fluid Analysis [12] 
and Building Information Model [14], which were spe-
cific to construction and some mechanical task-oriented 
operations. Acoustic property estimation was considered 
to pinpoint the accuracy of sensory relays. The Compati-
bility rating and feedback based on framework was ana-
lyzed as a diagnostic to calibrate the application for pro-
ficiency of performance. Error analysis was employed in 
some cases as analysis of the design concept [19][20]. 

IV. RESULT ANALYSIS 

VR/AR provide the technology to perceive computa-
tional elements and objects in real world experience in-
cluding structures and machinery to perform complex 
activities, while performing the tasks through mere ges-
tures and speech. Such technology enables inte 
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ractions like repairing equipment in machinery [26] 
which would be otherwise unreachable, performing scans 
ultrasound scans simultaneously while performing a sur-
gery, analyzing hazards before directly confronting them. 
It also has the provision of surveillance and reconnais-
sance which provides necessary military provisions. It 
supports iterative actions and in real time efficiently. It 
enables the user to multitask with ease. Various examples 
show how, virtual environment can be employed in sec-
tors that require manpower and are yet have dangerous 
working conditions. The design concepts of Head 
mounted headsets and Extended-limb operation through 
a custom developed chipset are some design models to 
mimic the actions and viable for future development as a 
model. There have been some research going on in some 
of the tech giants like Google, Samsung and Samsung [7] 
who were intrigued by the concept of immersive envi-
ronment to enhance user interaction. They have made 
some significant strides in the field have developed some 
devices that are already deployed and in use. Occulus by 
facebook is a VR headset which supports various appli-
cations on mobile devices. Some specific applications for 
the device have also been developed to promote and 
market the product. The HTC Vive is a headset that lets 
the user experience virtual reality through various appli-
cations based on gestures and movement. The physical 
movements are relayed through sensors that replicate the 
actions performed in a virtual reality experience. The 
major application of the product is VR Gaming. It in-
volves capturing eye tracking, gesture control, simplified 
input and navigation and visual collaboration. The prod-
uct also has commercial clients that are focussed on sim-
ulations to improve insights and processing. Google Lens 
is a virtual assistant developed by Google, which is pow-

ered by an AI technology. It enables the user to learn 
about something, when they point at it. Bixby used by 
Samsung is also similar in that aspect. Both the products 
utilize deep machine learning to detect the object and 
understand it, offer actions based on the result. The ap-
plications involve Smart Text selection and search based 
on user input. 

V. CONCLUSION 

The difference between these products and my envi-
sioned user interface is the range of application. The user 
interface I desire, will be more evolved in the sense and 
scope of utility. These products are limited to the pro-
cessing power and capabilities regarding cognitive func-
tionality. By implementing higher cognitive functions, 
problem solving and involving machine learning to antic-
ipate and meet the user’s needs [5]. It is possible to pro-
vide a more natural and efficient way for user interaction. 
Existing technology is not capable of the processing 
power and is not scalable to process the tasks in the op-
erations required. The rapid advancements in the techno-
logical and the trend make this a viability in the coming 
decade or so. Our vision for the evolution of Human 
Computer Interaction for future is to be around Virtual 
and Augmented Reality because of the prospect of its 
scalability. Immersive reality has a wide range of appli-
cation ranging from enhancing learning experiences in 
primary and elementary level of student education to 
complex medical study, Professional Telepresence that 
improve quality of life in various fields, which the user 
might be associated with.  
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Our vision being involved with Virtual reality, is be-
cause it is a viable platform that is capable of removing 
generic and complex physical interfaces and replacing 
them with sensory relayed input form, which is capable 
of accommodating a large base of users easily as it does 
not require much prior training or knowledge either 
about the peripherals or the software accommodations. 
The Virtual or Augmented reality is expected to provide 
more natural and efficient way to interact with.     

Our vision is based on the “Fourth and Fifth foci of 

interface development” from the research paper by Jona-
than Grudi which was assigned to us as part of the first 
assignment. The fourth focus of Interface development is 
focussed on the interface at the Interface Dialogue, the 
author discusses about the perpetual-motor and cognitive 
results based on incorporating sense and a deeper cogni-
tive focus. It included work about user’s interfaces being 

modelled per user’s requirements and to be able to inter-
act with the user and adapting accordingly to be able to 
develop the sense of a dialogue with the user. It was as-
sumed that interfaces would be modelled according to 
user and utilize machine learning to anticipate and ac-
commodate the user’s needs [37]. Various inputs like 
sensory relays based on gestures, voice and speech 
recognition can be used in this spectrum as inputs. These 
inputs replicate being in a real or imagined environment 
and perform tasks desired by the user. The Fifth focus of 
Interface development is to accommodate the interface at 
the work setting. The author estimated that since work 
occurs in a social context, the computers and user inter-
faces will have to be able to viable in a social and organ-
izational sense. The Hardware and software components 
should account for supporting people from various back-
grounds with different roles, preferences and skills for 
the role. Virtual and Augmented reality eradicates the 
need for development of different acceptable standards 
for user interfaces as it capable of providing a whole and 
generic interface to accommodate the work setting. Fu-
ture Applications of VR in a work setting involve Medi-
cal and Healthcare prospects that involve treatment for 
Stress disorders and anxieties [30]. Virtual reality is also 
capable of supporting complex tasks like surgery, equip-
ment. Telepresence [24] is a major standout as an inter-
face in the work setting. VR and AR also have prospec-
tive aspects in the entertainment field like Cinema, Mu-
sic and Gaming. TourismPromotion can also be accom-
modated with certain advancements. 

The problems that exist with the existing standards of 
user interfaces is that they are designed to accommodate 
users that are likely trained or knowledgeable about the 
interface standard in order to work with it. The GUI im-
plementation has made computers viable for computer 
use, but it still is not generic enough to be able to ac-
commodate everyone. In a work setting, the design 
choices regarding the infrastructure and interface might 
affect the user experience and even slight changes give 
rise to undesirable user experiences. With the existing 
interface design, the users must interact directly with the 

physical terminals to accomplish their tasks.In the case 
of a generalized design standard for immersive environ-
ments like VR/AR, the need for design inputs is mitigat-
ed by the way of self calibration of the sensor and the 
field of relay. Virtual and Augmented realities simulate 
the actions in an alternate reality, which remove the need 
for user presence and mimic the user actions to get the 
tasks done, without their presence although they are pre-
sent virtually. 
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