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Abstract: Each year many young people decide to become students and start choosing the right university where 
to study. Usually, initial point of contact are university websites which often determine the overall first impression 
of the prospective students. Therefore, following the technology trends – using virtual reality (VR), as a part of the 
university presentation could help an institution of higher education to present itself better, to attract more stu-
dents, and also partners. This paper presents PhD research on “Virtual campus walk”, which goals are (1) to allow 
university website visitors to make “real” steps at the university remotely, to get to know the campus without going 
physically there, and (2) to show that VR content development has become easier, cheaper, and more affordable, 
especially for educational purposes.
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1. Introduction
Recently, there have been significant advances in virtual reality (VR) technologies and VR con-
tent development. Variety of VR headsets (viewers, head-mounted devices) are now on the mar-
ket and some of them are relatively cheap. However, most of the available VR applications (apps) 
are oriented to entertainment, and comparatively few apps are oriented to education. Fortuna-
tely, when it comes to creation of educational VR content, the necessary software tools can be 
found online, for free, and with its full functionalities.

This paper reports on the current work undertaken within the VR content development pro-
cess of virtual walk through Warsaw University of Life Sciences’ old-campus, which illustrates 
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that it could be simple, and inexpensive, also for non-expert, to create a VR app. Two examples 
show step-by-step how particular VR content is created and what tools (hardware and software) 
have been used. 

This article is divided into three parts. The first part contains a brief introduction to VR and it 
takes a glance at VR devices’ history, clarifies some notions concerning to VR. The second part 
draws attention at where in education VR can be applied. The third part presents the VR content 
development in practice with two examples given.

2. Virtual Reality
VR and VR devices are one of the trendiest and exiting technologies of recent years. Not only 
for these two reasons we started a VR project Virtual Campus Walk, but also because it is simply 
useful as a good university presentation and an opportunity to get know better the VR tools. 

What is VR? VR involves the computer-based creation of a totally artificial world or the re-
production of a remote but real location and the immersion of the senses of a participant in that 
three-dimensional (3D) environment. Utilizing the equipment such as a head-mounted display 
(HMD) allows the participant to enter visually to in the VR environment and to move around 
there, as well as to manipulate objects in the VR as if they were in a real world (Thierauf, 1995). 
Therefore, it is both a genuine albeit ‘synthetic’ reality (Preston, 2004). 

In order to make this ‘synthetic’ reality function a special VR viewer is needed. When looking 
back in time, stereoscopic photographic views (stereographs) were immensely popular in the 
United States and Europe from about the mid-1850s through the early years of the 20th century. 
First ones were described in 1832 by English physicist Sir Charles Wheatstone (Encyclopædia 
Britannica, Inc., 2016). The stereoscope produces the illusion of a 3D scene or object from two 
slightly different flat pictures which are viewed through the apparatus in such a way that each 
eye sees only one of the pictures (Bowers, 2001). Nowadays VR “toys”, which work on the similar 
principle, are popular, but instead of two flat hardcopy pictures we use a mobile phone display 
divided into two. Table 1 shows a big similarity between old ‘VR’ viewer model made by Carl 
Zeiss – Zeiss Pocket Stereoscope (Museum of Applied Arts and Sciences – Australia, 2010) and 
the currently available variation of a VR viewer as a VR Fold (The VR Shop, 2016).

Table 1 Virtual Reality Devices – Before and Now

Zeiss Pocket Stereoscope 
(1950–1970)

VR Fold 
(2017)

Using VR device is like stepping into another world, whereas body stays where it is. Through 
high-tech computer graphics and sensors the headset (higher level of VR device) is able to detect 
how the head moves and to display the video accordingly, effectively tricking the brain. Audio 
can also give an added sense of immersion. Recent advancement in computer technologies, 
screens and VR itself have made more immersive experiences possible. Gaming is an obvious 
use for VR devices but VR can be used for teaching and learning as well. Whatever VR is used 
for, the future of VR technology depends on VR creators making a new and unique content for 
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this new virtual world (TIME Inc., 2015).

3. Virtual Reality in Education
Many high class universities (Harvard University, Indiana University, etc.) have already virtual 
walking tours (YouVisit, 2017) but not VR walking tours using VR viewer or VR headset. 

Google Expeditions are VR field trips to anywhere, so that teachers can take students on im-
mersive, virtual journeys – to different planet, to different country or continent. Currently there 
are close to 500 expeditions available and more in development (Google Expeditions, 2016).

Before looking into a VR content development process, let’s consider first where and how VR 
apps would enrich the education. As Craig, Sherman, and Will shared in their book “Developing 
Virtual Reality Applications”, VR is currently being used or tested in a variety of formal and 
informal educational settings. Formal settings include elementary school, secondary school, 
universities, etc. Informal settings include museums, zoos, libraries, and other similar venues. 
They categorized these applications into four areas: Sciences (like electromagnetics, kinematics 
or chemistry), Constructivist (to learn on how to build own environment), Informal Education 
(including such a wide range of themes like gorilla social behavior or ancient civilizations), and 
Special Education (to train skills among students with special needs) (Craig, Sherman, & Will, 
2009).

4. Virtual Reality Application Development
According to Sherman and Craig (Sherman & Craig, 2003), the key elements in experiencing 
VR area are virtual world, immersion, sensory feedback (responding to user input), and inte-
ractivity. Developing a good quality app – successful and effective, requires researchers or VR 
content developers to have an understanding of a wide range of subject areas (Earnshaw, Vince, 
& Jones, 1996). It means VR app development is relatively complex and it takes variety of har-
dware and software, and knowledge about them.

The crucial issue are users that must be considered by VR developers at all stages of the de-
velopment and implementation process – human needs must precede those of VR technology 
(Thierauf, 1995).

5. Virtual Campus Walk 
Virtual Campus Walk project was started with the idea to prove that the use of games-creation 
techniques is pertinent to education. It is also a modern way of presenting the university to 
prospective students and encourage them to choose it for studying place. Additionally, is a good 
example of virtual reality implementation in education.

Virtual Campus Walk is a PhD project which goal is to create a prototype of a  future app 
which could promote the university and distinguish it. It is a virtual representation of a physical 
area including buildings, terrain, and vegetation. Till now only a part of the campus is virtuali-
zed to present advantages and drawbacks of this approach. The area selected for this process is 
a part of Old Campus of Warsaw University of Life Sciences (WULS-SGGW) (Figure 1), inclu-
ding rectorate.
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Figure 1 Part of the Old Campus of Warsaw University of Life Sciences from Google Maps

The project consists of six parts: 
First one is connected to gaining a technical documentation of the buildings, plans of the area 

and data concerning vegetation. For these reason all possible sources of information about bu-
ildings including digital or paper drawings of facades and elevation plans were used. Moreover, 
orthophotomaps, LiDAR data and technical and vegetation plans of campus were exploited. 
Additionally, the site was visited and photographic documentation was prepared. 

Second step concerns creating 3D objects from collected data with the use of professional so-
ftware. This part took most of the time devoted to the project. Based on data gained in first step 
3D models of buildings and objects of small architecture were built. 

In the third step photorealistic textures and materials were made and added to objects. 
Fourth part refers to combining created objects into one scene and adding terrain details to 

obtain a realistic 3D site. 
The next step concerns adding interactivity to the models by programming various actions 

that can be taken by the user. 
In the last the sixth step of the project applications are generated. 
To create our VR app a powerful computer was used – Table 2 presents some of its most im-

portant specifications. 

Table 2. Specifications of the computer used for VR app development.

Operation system Windows 7 Professional Service Pack 1
Processor Inter(R) Core(TM) i7-4790K CPU @ 4.00 GHz

Installed memory (RAM) 16 GB
System type 64-bit Operating System

Smartphone, VR viewer, camera and professional desktop software were used in the project 
as well. Table 3 presents all these hardware and software tools with short clarification how they 
were used in the development progression.
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Table 3. Tools – hardware and software utilized in the process of Virtual Campus Walk app development.

Hardware
Powerful computer Installation and using requested software for VR development.

High resolution 
monitors Using more than one screen for efficient and easy work

Modern smartphone Mobile phone with gyroscope and magnetometer for installation and testing 
the VR App

Google Cardboard Testing and using the VR App
Camera Creating photographic documentation 

Software
AutoCAD Creating 2D drawings and 3D models from technical plans

3ds Max Changing and fixing geometry of 3D models, creating 3D details, creating and 
adding materials to objects

Unity – Game  
Engine

Combining geometry and materials of buildings, adding lights, trees, grass, 
audio and interactivity for first person user

Visual Studio Programming behave and interactivity for first person user
GIMP Converting and analyzing images for textures creation

Irfan View Fast editing and browsing images
ArcGIS Analyzing ortophotomaps and extracting real sizes of objects

Google Earth Gaining additional or missing information about geometry and textures of real 
objects 

In order to implement the project all these tools should be used and to be combined in a spe-
cific way:

Google Cardboard version 1 (Fig. 2) (Google Cardboard, 2016) as the VR viewer to be used 
in Virtual Campus Walk project.

 Figure 2 Google Cardboard v1

AutoCAD 2016 as a one of the most popular software for 2D and 3D computer-aided design 
and drafting to be a basic tool for engineers in their work (Autodesk Inc., 2016a).

3ds Max 2016 which provides a  comprehensive 3D modeling, animation, rendering, and 
compositing solution for games, films, and motion graphics artists for modeling building and 
prepare scenes (Autodesk Inc., 2016b).

Unity 5 as a game engine and platform for game development (Unity Technologies, 2016), 
that allows creation of 2D and 3D cross platform games in which models created in different 
software like AutoCAD or 3Ds Max is used for cross platform version of the VR project.

Visual Studio 2015 Community which is a rich, integrated development environment for cre-
ating stunning applications for Windows, Android, and iOS, as well as modern web applications 
and cloud services (Microsoft, 2016) that is used for the development.

GIMP The Free & Open Source Image Editor as a freely distributed program that is used for 
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such tasks as photo retouching, image composition and image authoring (The Gimp Team, 2016).
IrfanView as a very fast, small, compact and innovative freeware graphics viewer that is used 

for browsing raw materials (Skiljan, 2016).
ArcGIS 10 for Desktop will support the combination of data visualization, editing, and analy-

sis using local content, content from ArcGIS Online, or content from WMS and WFS for both 
2D and 3D data (Esri, 2016).

Google Earth for Desktop will be used as a tool which allows satellite view of imagery, maps, 
terrain, 3D buildings, galaxies far in space, and the deepest depths of the ocean (Google, n.d.). 

Proper combination of these tools will support the development.
During creation of objects for the VR various software tools were combined. In order to pro-

duce the whole Virtual Campus Walk, each subject should be created. Each object in the Virtual 
Campus Walk Project has its own structure. Some of them are simple and others are more com-
plex in design. It is caused by different level the complexity of objects in the scene. Beneath there 
are two examples given – first one presents the process of the development of simpler VR object 
(Gate) and the second one – the more complex one (Building). 

Process of the development of a simple VR Object – Gate:
Step 1: Taking images of the site.
Step 2: Measuring dimensions of characteristic elements.
Step 3:Gaining other dimensions from Google Earth images.
Step 4: Creating 2D drawings according to gained dimensions in AutoCAD software.
Step 5: Creating 3D model on the basis of 2D drawings and images.
Step 6: Creating textures and materials using images, GIMP and 3Ds Max software.
Step 7: Exporting 3D model to 3Ds Max and adding materials.
Step 8: Adding 3D details with specific materials.
Step 9: Exporting combined 3D model with associated materials to Unity Engine as FBX files.
Step 10: Changing selected properties and fixing possible problems with exported materials.
Finally, all these steps results in an object, presented in Fig. 3.

Figure 3. Geometry of the Main Gate of Warsaw University of Life Sciences (WULS-SGGW)

Similar steps should be repeated in more complex VR Object – Building:
Step 1: Taking images of the site.
Step 2: Gaining dimensions from technical plans.
Step 3: Creating 2D drawings according to gained dimensions in AutoCAD software.
Step 4: Creating 3D model of the building using information from images, 2D drawings and 

AutoCAD software. The model is divided into modules like elements which are repetitive (win-
dows, specific walls, railings, columns, etc.) or parts of facade of the building which are then 
combined together into one model. It is a good practice to create modules on the basis of geo-
metry or predicted materials.

Step 5: Creating textures and materials using images, GIMP and 3Ds Max software.
Step 6: Exporting 3D model to 3Ds Max and adding materials.
Step 7: Adding 3D details with specific materials (not visible in Fig. 3.).
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Step 8: Exporting combined 3D model with associated materials to Unity Engine as FBX files.
Step 9: Changing selected properties and fixing possible problems with exported materials.
The final result of all the steps is the object presented in Figure 4.

Figure 4. Aula Kryształowa

A lot of effort must be put to develop each object. But it was worth it as the final Virtual Cam-
pus Walk app has attracted new students and visitors at the University.

6. Conclusion and Future Works
Virtual Campus Walk app’s aim is to provide VR walk allowing users to acquire information 
about the physical location of the university faculties, university departments, and university 
administration offices located inside the different campus buildings. This VR app development 
process gives an example VR content development tools (especially software tools) that are ava-
ilable for the universities. It also shows techniques and tools known mainly from gaming and 
entertainment that could be used for educational purposes. All this proves educational VR con-
tent could be developed in a wide range of areas. The capabilities and the potential of the VR 
devices can be successfully used in learning and teaching, but first adequate educational VR 
content development is needed.

The projects was developed in collaboration between representatives of Sofia University “St. 
Kliment Ohridski” and Warsaw University of Life Sciences (SGGW). After the first stage of VR 
app development, a testing stage with the involvement of potential users – current SGGW’s stu-
dents, teachers, and staff is planned.
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