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The National Academy of Engineerings “Fourteen Grand Challenges for Engineering in the
Twenty-First Century” identifies challenges in science and technology that are both feasible
and sustainable in order to help people and the planet prosper. Four of these challenges are:
enhance virtual reality, advance personalized learning, provide access to clean water, and
make solar energy affordable. In this poster, the authors discuss developing of applications
using immersive technologies such as Virtual Reality (VR) and Augmented Reality (AR)
and their significance in addressing four of the challenges.

Drinking Water AR mobile application helps user easily locate drinking water sources in
Auburn University campus, thus providing easy access to clean water. Sun Path mobile ap-
plication helps user visualize Sun’s path at any given time and location. Students studying
the Sun Path in various fields often have difhiculty visualizing and conceptualizing it, so the
application can help. Similarly, the application could possibly assist the users in efficient so-
lar panel placement. Architects often study Sun path to evaluate solar panel placement at a
particular location. An effective solar panel placement helps optimize solar energy cost. So-
lar System Oculus Quest VR application enables users in viewing the solar system. Planets
are simulated to mimic their position, scale and rotation relative to the Sun. Using the Oc-
ulus Quest controllers, users can teleport within the world view, and can get closer to each
planet and the Sun in order to have a better view of the objects and the text associated with
the objects. In a camp held virtually, due to Covid-19, K12 students were introduced to the
concept and usability of the applications. Likert scales metric was used to assess the efficacy
of application usage. The data shows that participants of this camp benefited from an im-
mersive learning experience that allowed for simulation with inclusion of VR and AR.

This research discusses ideas on creating AR and VR applications and also examines the
efficacy of such application usage amongst K12 students. The goal is to develop immersive
applications and use them to address four of the fourteen engineering challenges.

A literature by Pombo, L. and M. M. Marques [1] presents a survey study regarding use of
augmented reality enabled mobile devices for learning and the associated pros and cons of
the device usage. The authors of the paper weigh in on students’ perspective with the appli-
cation usage. The findings of the paper suggest that the overall perspective remained posi-
tive with application usage amongst the students. Similarly, a literature by Lehman, S., et al.
(2018). [2] proposes an AR app that helps cognitively impaired elderly people with hydra-
tion. The paper claims that the AR app proposed has advantages over existing water drink-
ing reminder apps when it comes to helping cognitively impaired old adults to stay hydrat-
ed.

The work in this poster demonstrates development of AR/VR applications and examines
their efficacy of use amongst K12 students. The results align and corroborate the claims
made by authors of above mentioned articles.
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The applications discussed in this poster will serve as a proof of concept for using AR/VR
technologies to address four engineering challenges.

The water AR application is developed in android studio using Java programming language,
and libraries such as Googles ARCore, Googles FireBase and ARCoreLocation by APPoly.
The Sun path AR application is developed in visual studio using JavaScript programming
language and React Native framework.

The Solar System VR application is developed in Unity using C# programming language.
Each of the applications were developed using Waterfall development methodology.
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Figure 4: Water AR app flow chart
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Figure 8: Drinking Water AR app Main Screen
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Figure 9: Sun Path AR app Main Screen

This is the main ac-
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virtual overlay on real
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Figure 6: Solar System VR app flow chart

Figure 10: Solar System VR Quest View
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headset controller.
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An RFE computing virtual camp was conducted for K12 students, in which, students
from various part of the country participated. These students were instructed on im-
portant topics of AR/VR and were also asked to use the applications. The following
observations were gathered from students’ responses:
« Many students indicated that the use of AR/VR functionalities helped them in
better understanding of subject topics.
o Students equivocally agreed that the apps were easier to use and that they
were able to effortlessly determine drinking water sources and sun location.

Have you wished you could easily locate drinking
water sources when you are thirsty and
outdoors?

= Definitely not

= Definitely yes

Have you ever used Augmented | think AR application is easier to use and
Reality(AR)/Virtual Reality(VR) mobile understand
applications before?

N

= Might ormight not = Definitely not = Probably not

| found the topics more interesting because of AR | was able to easily figure out sunrise and sunset
features in the app time in the app

= Agree = Strongly agree

= Somewhat agree = Agree = Strongly agree

| was able to easily locate drinking water
locations

= Somewhat agree = Strongly agree = Agree

A virtual camp, conducted online due to Covid-19, wasn't quite effective to quanti-
tatively evaluate the effectiveness of the work considering the lower number of stu-
dent participation. In the future, the authors propose evaluating the application in an
in-person camp with greater number of participants. Besides, following changes to
the applications is proposed:

o Currently, the water application only supports two of the buildings inside Au-
burn University, and so scaling it to add more buildings is proposed.

 The mock data used for drinking water application could be replaced with ac-
tual data from the university.

o Both the sun path application and the water application are developed for an-
droid phones only. So, equivalent versions of the applications compatible to
Iphones could be developed.

o Similarly, solar system VR application is only runnable in Oculus Quest Head-
set, and could be built to support more number of headsets.
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