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Summary

This tutorial guides through the installation and usage of the Ex-
periment in Virtual Environments (EVE) framework. In this tutorial,
you will create a virtual reality (VR) experiment that showcases the
core features of EVE. The focus of the experiment will be on spa-
tial knowledge and navigation. Specifically, you will be taught how to
setup different types of questionnaires, how to create navigable scenes
and integrate them into EVE, and how to create different types of
interactions for the participants. We will also walk you through the
steps required to for testing and evaluating your experiment with the
tools in EVE. The tutorial is designed for beginners using the Windows
operating system.
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1 Introduction

Thank you for choosing EVE, the framework to run Experiments in Virtual
Environments (Grübel et al., 2016). This tutorial is primarily directed at
beginners who wish to learn how to use the core components of EVE. In this
tutorial, we will guide you through the different steps necessary for setting
up EVE on your machine and preparing your first experiment. The tutorial
are divided into two sections. The first section covers the downloading,
installation and general setup of EVE and its different components. In the
second section, we will use the Viking Village scene provided by Unity in
order to showcase some of EVE’s capabilities for developing, running and
evaluating experiments in virtual reality (VR).

The experiment tutorial focuses on spatial cognition and navigation, and
does not (by any means) cover all of the functionalities provided by the EVE
framework. Beyond spatial cognition, other research (Hackman et al., 2019)
has used EVE to study the impact neighborhood environments on emotion
and physiological reactivity. Instead, we use this particular experiment as
an example of how EVE can be used and adapted to fit the demands for a
specific VR research question. In the end, it is up to you to customize EVE
to fit the requirements of your own research question and experiment.

1.1 Requirements

The EVE framework works within the Unity game engine environment. Be-
fore starting the tutorial, researchers are strongly encouraged to familiarize
themselves with the Unity engine. A set of step-based tutorials for learning
Unity can be found here. The tutorial will present many features of the
Unity 3D game engine but it is not meant to be a Unity 3D tutorial.

To manage your experiment’s data effectively EVE uses a database. In
this tutorial the MySQL database management system is used. Note that
EVE does not work without the database setup, please follow the installation
guide for the database carefully.

In order to use EVE’s evaluation tools, you will also be required to down-
load R and RStudio. We provide you with an R-package called evertools
that allows you to access the database from R and provides you with helpful
scripts for the data analysis. The installation of the package is described in
the evaluation section 7.2.
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This tutorial is speci�c for Windows. We have tested EVE with Windows
10. While Unity allows you to generally develop and export the experiment
for di�erent operating systems (e.g., Ubuntu, Mac OS, iOS, and Android)
we have not adapted the various background libraries (e.g., database access)
to be compatible with all operating systems.

EVE runs on all major operating systems (Windows, macOS, and Linux).
If you are interested in running experiments on other platforms, please con-
tact us for further support 1.

2 Installation

This is a quick guide for installing the di�erent software required to run EVE
1.3. Feel free to skip the parts that you are familiar with. However, some
items require a speci�c con�guration in order to work with EVE. As such, we
strongly recommend that �rst time users carefully follow these instructions
(step by step).

2.1 Unity

We recommend downloading a recent long-term support (LTS) version of
Unity. Currently, EVE has been tested with version 2018.4.6f1. You can
access the LTS version via the Unity Hub.

1. Download Unity Hub from here2.

2. Install Unity Hub according to the instructions.

3. Sign in with Unity ID as shown in Fig. 1.

� You need a valid Unity ID to use Unity.

� A free license is enough to use EVE.

(a) Click the Pro�le (1) .

(b) Click on Sign in (2).

(c) In the pop-up window enter your Unity ID credentials.

1We are actively developing EVE on Windows and Ubuntu, so all steps within Unity
should also work on Ubuntu. However, you may be required to take some extra steps in
order to the database work. Contact us for the necessary �les.

2This link goes directly to the download as for now Unity Hub is not fully featured on
the website.
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Figure 1: How to log into Unity Hub. The Pro�le (1) is located in the top
right corner. The Sign in (2) at the bottom of the menu.

4. Activate a license as shown in Fig. 2.

� Being logged in allows you to remotely activate the license

� A pop-up with the license settings opens.

Figure 2: The license button turns blue when logged in.

5. In the license activation shown in Fig. 3, select theUnity Personal (1)
license and state that you don't use it professionally (2).

6. Click done.
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Figure 3: The activation windows allows you to select theUnity Personal
(1) license with no professional use (2).

7. Return to the main page of Unity Hub with the little arrow in the top
left corner.

Figure 4: In the Unity Hub, Installs (1) allow you to see all versions of
unity installed on your computer. You can Add (2) new versions of Unity.
The long-term support (LTS) version of unity is always the last in a year
or currently 2018.4.6f1 (3). A new version can be installed by clickingNext
(4) .

8. In Unity Hub, shown in Fig. 4, click on Installs (1) .
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9. Then click Add (2) to add a new unity version.

10. In the pop-up menu select versionUnity 2018.4.6f1 (3) as it corres-
ponds to the current LTS version.

11. Click Next (4) and follow the instructions using the default settings to
complete the download and installation of Unity.

� Note that if you don't have Visual Studio installed, it is highly re-
commended to take along the community version of Visual Studio
so you can edit code easily with a good integration into Unity.

You may also try to use EVE with a newer unsupported version of Unity
which should generally be possible. However, we cannot guarantee that new
features of Unity won't break EVE. We will regularly update the EVE for
compatibility with the newest long-term support version of Unity. The next
update will come after Unity LTS 2019 is released in early 2020.

2.2 MySQL Database

Before you can install EVE, you are also required to install a database. EVE
uses a database in the backend to manage the collected data. The database is
what allows you to securely store and retrieve your data. Advanced users can
change the type of database used (e.g., PostgresQL) although we currently
only o�er support for MySQL 8 3.

The installation type we recommend includes a program called \MySQL
Workbench". This program makes interactions with the database simpler
for beginners. Please note that these are just the minimum steps required to
install MySQL on Windows. If you have previous knowledge with MySQL,
you might want to change some of these settings. In case you run into to
any problems during these steps, please check the Appendix A for a list of
known issues. To download MySQL 8 follow these instruction:

1. Go to https://dev.mysql.com/downloads/mysql/.

2. Scroll down to the General Available (GA) releases and if necessary
select \Microsoft Windows" (1) as in Fig. 5.

3We have implemented an agnostic DatabaseConnector for EVE with derived classes
for speci�c databases. Currently, there is only a MySqlConnector. Switching the database
requires the implementation of a new connector.
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Figure 5: The MySQL homepage for windows.
.

3. Click \Go to Download Page" (2) as in Fig. 5.

� Note that the downloads below are only for mysql and do not
include the work bench.

4. Scroll down to the General Available (GA) releases and if necessary
select \Microsoft Windows" as the platform.

5. From the list, select the mysql-installer-community installer (use the
larger �le size without web in �le name) as shown in Fig. 6.

Figure 6: Download the community installer highlighted in red.
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6. If you use MySQL only for EVE, choose the option \No thanks, just
start my download." as shown in Fig. 7

Figure 7: Skip the login to download without account.

7. Open the downloaded �le \mysql-installer-community-... "

8. Go through the installation process:

(a) Choose \Custom" as the \Setup Type".

(b) Make sure that the list on the right is empty before you start
adding items. The list can be cleared using the double arrow
from right to left that is located between the two lists.

(c) Select the following items for installation as shown in Fig. 8. Use
the arrows between both lists to move items from left to right.

i. MySQLServers > MySQLServer >
MySQLServer 8.0> MySQLServer 8.0.17 - X64

ii. Applications > MySQL Workbench >
MySQL Workbench 8.0 > MySQL Workbench 8.0.17 - X64
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Figure 8: The recommended selection for the MySQL installer.

(d) The installer might show some missing requirements.

� These should be �xed by the installer.
� If asked, click \Yes" to continue.

(e) The installer will execute.

� After the installation, MySQL needs to be con�gured. We
will only choose standard settings.

(f) Leave the \High Availability" settings on default and click \Next
> ".

(g) Leave the \Type and Networking" settings on default and click
\Next > ".

� Note that these settings might open up access to the database
through your local network.

(h) Leave the \Authentication Method" settings on default and click
\Next > ".

(i) In the \Account and Roles" settings you can select any secure
Root Password you like. Write it down for later use.

(j) On the same page select to \Add user" (1) as shown in Fig. 9.

i. Choose a \User Name" (2) you will later use in EVE.
ii. Leave the Role as \DB Admin".
iii. Select a secure password (3) and write it down for later use

in EVE.
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Figure 9: The Add (1) button opens the dialog to add a user to the database.
The user will later access the database from EVE.

(k) Leave the \Windows Service" settings on default and click \Next
> ".

(l) On the \Apply Con�guration" page, click \Execute" to �nish the
setup of MySQL.

(m) If all con�guration steps completed successfully, click �nish.

9. The remaining installation steps should be self-explanatory. Continue
until the end of the setup. When the setup is complete, it will auto-
matically start a program called \MySQL Workbench".

10. In MySQL Workbench you should see one connection as shown in
Fig. 10
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Figure 10: Home screen in Workbench with the local database.

(a) Click on the connection.
(b) Click on \Server status" on the left side as shown in Fig. 11

Figure 11: Status screen in Workbench with the local database.

(c) Check the server status on the right side. It should be on \Run-
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ning" as shown in Fig. 12.

Figure 12: The status overview of the MySQL server in Workbench.

i. If the server is not running, click on \Startup/Shutdown" on
the left side and wait for the server to shut down.

ii. Then click on the \Start Server" button on the right side and
wait for the server to start up.

(d) Close \MySQL Workbench".

2.3 R and RStudio

EVE comes with an accompanyingR-package called \evertools". Evertools
allows you access information in the database without having to write SQL
commands. To use evertools you have to �rst installR, followed by RStudio,
and lastly if you are on Windows RTools.

2.4 EVE

Once you installed Unity and MySQL, there are two ways of downloading
EVE. You can either download the entire EVE project and use it locally
or you can synchronise with our public EVE git repository to contribute
and improve EVE. For individuals with a computer science background, we
recommend the second option (git synchronization) because this option will
allow you to create and save backups of your project on github. If you do
not have a computer science background or are trying out EVE for the �rst
time, we suggest using the local install option. In later tutorials, we will
introduce you to git.
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2.4.1 Installing stand-alone version of EVE

Installing EVE as a stand-alone will provide you with all the functionalities
of EVE. However, you will not be able to easily update EVE as new features
are developed. The following steps will guide you through setting EVE up
as a standalone.

1. Click the \Download ZIP File" button on the EVE website .

Figure 13: Download section of the EVE website.

2. Unpack the .zip into your preferred location. Note that this is already
the Unity project and you will always work within this folder as long
as you use EVE.

3. Download the large �les. Note that it is important to do this before
you open EVE in Unity 4.

(a) Download the LargeFiles.zip.

(b) Unpack the LargeFiles.zip into a temporary destination.

(c) Copy the Assets folder you unpacked into the root of the Unity
project where you already see a folder namedAssets .

4. You are ready to con�gure EVE.

2.4.2 Getting to know the Unity Editor layout

The Unity layout can be adapted in di�erent ways. As such, the layout de-
scribed here might di�er from the layout in your machine but the contents of
the views will be the same. You can use our example image shown in Figure

4 If you opened the project in Unity before, you need delete the project and unpack it
again to have a clean slate.
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14 as a guide to �nd the di�erent views. We numbered di�erent elements in
the Figure and we will refer to these numbers throughout the instructions
for this tutorial. For more information about each window, we encourage
you to check out the o�cial Unity manual describing the di�erent windows .
Please also look at the o�cial unity manual for the console, since this is
where errors and information are displayed in Unity.

Figure 14: Unity editor layout. (1) Scene view; (2) Hierarchy view; (3)
Inspector view; (4) Project view (folders); (5) Project view (�les); (6) Play
button; (7) Tabs to switch between the Project view and console.

2.4.3 Con�guring EVE

Before con�guring EVE, please make sure that you have properly installed
all of the required software. You need Unity, MySQL and a copy of EVE on
your local machine. To con�gure EVE:

1. Open Unity Hub again.

2. On the left side, click on Projects (1).

3. Add EVE from your computer as shown in Fig. 15.
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Figure 15: Projects (1) gives you an overview of all active unity projects.
You can Add (2) existing projects or create new projects.

(a) At the top right, click on Add (2).

(b) Find the folder where you stored the local copy of EVE.

(c) Click on the EVE folder.

(d) Click the \Select folder" button.

(e) Accept any possible warnings regarding upgrades to �les.

� If you are using a version of Unity that is di�erent from the one we
recommend, you might get a warning. The warning states that
your version of Unity and the project's version of Unity di�er.
Ignoring the warning may cause errors. In order to guarantee all
functionalities of EVE, we recommend changing (upgrading or
downgrading) your Unity installation to the recommendation.

� You might see a warning indicating that MiddleVR was not found
but since we are not using MiddleVR in this tutorial, press the
\OK`" button to continue.

4. Wait for the Unity editor to fully load.

5. Find the Project view and go to Assets nExperiment nResources

6. Double-click the �le experiment settings.xml to open.

7. The �le will be opened in Visual Studio 20175. If you are want to use
another text editor:

(a) Right click the �le and choose \Show in Explorer".

5 If you have trouble opening it in Visual Studio, the link between unity and visual
studio may be incomplete. Refer to this guide for help.
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(b) The folder containing the �le opens.

(c) Choose your preferred text editor to edit the �le.

8. The �le contains basic information describing an experiment. At this
point, we are only interested in changing the database settings. Find
the part of the �le that looks as follows:

< DatabaseSettings >
< Server > 1 2 7 . 0 . 0 . 1< / Server >
<Schema> eve< / Schema>
< User> yourDBuser< / User>
<Password > your . s4ve .DB. password< / Password >

< / DatabaseSettings >

9. Change the entries User and Password, to the user and password that
you setup during the MySQL installation. Save the �le and close
Visual studio.

(a) If you use linux, you need to name the schemeEVE in capital
letters as mysql is case sentive on linux.

10. In the Project view (4 in Fig. 14), go to Assets n EVEn Scenes and
then double click on Launcher. If you are unfamiliar with the Unity
Editor Layout, please refer to the next section of this tutorial where
we discuss the Unity layout (see Figure 14).

11. Press the Play button (6 in Fig. 14):

(a) You should get an error message: \Error: Unable to connect to
the database! Press ok to check the database status".

(b) Press \OK".

(c) If everything was setup correctly you should see the following:
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Figure 16: On the �rst start of EVE, the database needs to be initalized
and this waring pops up to start the procedure.

12. Press the Play button (6) in the Unity editor again to stop the execu-
tion of EVE.

3 Exploring EVE

This section gives you a quick inside into the core structure of the setup of
EVE in Unity. It should help you to navigate the folders and how to �nd
things that are imporant.

EVE's main task is to manage your data and to provide you with building
blocks to quickly create experiments. When you open the Project view (4),
you can see the two most important folders: EVEand Experiment . The
former contains the code to run EVE and many prepared objects that you
can use in your experiment. The latter is a placeholder for you to store
your new experiment speci�c code and data. Both follow a similar structure
where there is a folder forResources, Scenes and Scripts .

The Resources-folders have a special function in unity and you can read
more about it here. Via the resources API in Unity, you can load objects
from the Resources-folder and therefore images, prefabs, videos and other
resources to be loaded during run-time should be stored inExperiment
nResources. Standard resources, that we believe should be available for
every experiment can be found inEVEnResources.

The Scenes-folders help you to keep track of the scenes in your ex-
periment. If the scene is provided by EVE, you should look for it in EVE
nScenes. If you created the scene yourself, you should store it inExperiment
nScenes.

The Scripts -folders contain all C#code. For the scope of this tutorial,
we will not write code ourselves. If you write components yourself, we re-
commend you store them inResources nScripts . The framework core is
located in EVEnScripts and editing this may cause EVE to stop function-
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ing. We only recommend editing here if you know what you are doing. If you
want to contribute new core features we strongly encourage you to engage us
on the issue tracker on github. There, we can discuss how to integrate your
work into the framework and how to make it available for other scientists to
use.

4 Setting up a basic questionnaire only experi-
ment

Now that EVE is con�gured, we are redy to set up our �rst experiment. We
will start by setting up a questionnaire only experiment, and later extend
this experiment to include virtual environments. In future tutorials, you
will learn how to expand questionnaires on your own.

4.1 Preparing the questionnaires

We will use two di�erent questionnaires: A basic demographic questionnaire
and the Santa Barbara Sense of Direction questionnaire (Hegarty, Richard-
son, Montello, Lovelace & Subbiah, 2002).

� The demographics questionnaire is designed to collect basic informa-
tion about the participants conducting the experiment. Demographics
questionnaires vary in depth and scope but typically include items such
as age, gender and handedness. It is entirely up to the researcher to
decide what items to include in the demographics questionnaire. For
the purpose of this tutorial, we included a question about gender, age
and two questions about occupation.

� The Santa Barbara Sense of Direction Questionnaire (SBSOD) is a is
a self-report questionnaire composed of 15 items used to measure en-
vironmental spatial ability. Each item is rated on a seven-point Likert
scale (Likert, 1932) from \strongly disagree" to \strongly agree". Some
items are reverse-scored in order to account for response bias. We
provide the SBSOD as a \ready-to-use" questionnaire combined with
the demographic questions.

In EVE, questionnaires are based on question sets. Question sets are
a \meaningful" collection of questions. The idea is that question sets can
be reused in di�erent questionnaires without having to be re-created. We
will use two question sets, one containing all the SBSOD questions and one
containing our 4 demographic questions.

In this tutorial, we provide both question sets and questionnaires. Typ-
ically, before we can add the questionnaires in EVE, we have to create an
xml �le that tells EVE which question sets are part of which questionnaire.
Creating these questionnaire and question sets will be covered in section 5.8.
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4.2 Creating a questionnaire experiment in EVE

In this section, we will show you how to add a questionnaire scene to a
experiment, save the settings, add all the questions to the database, and
test the experiment.

1. Open Launcher Scene

(a) In the Project view (4), go to Assets nEVEnScenes

(b) Double click on Launcher in the Project view for �les (5).

� Note: any time you open up the Launcher scene and switch
to a di�erent scene afterwards (or close Unity), Unity will
ask you if you want to save the changes (even if you did not
change anything). Unless you actually changed anything,
you do not have to save the �le.

2. Press the Play button (6).

� This will once again open up the EVE main menu.

3. In the main menu click on \Con�guration".

� This will open the con�guration menu of EVE.

4. Click on \Scene Setup".

� The \Scene Setup", consists of two lists. On the left side are
scenes that have been added to the experiment in execution order,
and on the right side are scenes than can be added to experiment.

5. Remove the ExampleQuestionnaire from the experiment.

� The two buttons next to a scene entry are for deleting the scene
from the left list (red \X" button) or moving the scene up in the
hierarchy (\arrow up" button).

(a) Click on the red \X" next to ExampleQuestionnaire.xml to de-
lete the scene.

6. Add new scenes to the list of available scenes on the right.

(a) Click on the asterisk symbol \*" button at the bottom right
corner of the menu.

� This will open a windows explorer window.

(b) Navigate to your EVE folder 6 and then go to Assets n EVEn
Resourcesn Questionnaires .

6 folder where the EVE project is located on your computer.
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(c) Press the open button on the windows explorer window.

� The sbsod lite.xml will now appear in your right list.

7. Add the questionnaire scene to the experiment on the left.

(a) Press the little green \+" button next to sbsod lite.xml .

� You will now see thesbsod lite.xml entry in the right list.
� Note that we added both question sets to this questionnaire

for your convenience.

8. Save setting to store new scenes in experiment.

(a) Press \Return to Con�g Menu" Button.

(b) In the con�guration menu, press the \Save settings"

� A Windows explorer window will open.

(c) Navigate to Assets n Experiment n Resources.

(d) Save the �le as experiment settings.xml and replace the pre-
vious �le.

9. Add the questions to the database.

(a) Restart EVE 7.

� Stop the execution by clicking the Play button (6).
� Wait until you are back in the scene view.
� Start the execution of the Launcher again by clicking the

Play button (6) again.

(b) In the main menu, select the \Database connection" button.

(c) Press the \Add questions" button.

� Wait for the green text \Questionnaires found (see log" to
appear next to the text \Questionnaire exists:".

(d) Go back to the main menu.

10. Test the experiment.

(a) At the top of the menu, press the \Experiment".

7Unity can only read �les as they were before unity started execution. We need to
restart in order for the new settings to be readable. Otherwise we cannot �nd the ques-
tionnaires.
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� The experiment menu opens with the following options:

� The name of the experiment (which can be set in the xml �le
used in the database setup).

� The current session id (which will be increased by one every
time you start a new experiment session)

� The participant identi�er allows you to uniquely mark each
participant.

� A \Session Parameters" button where you can set the para-
meters of the experiment.

{ For this experiment no parameters have been added yet,
so this list is empty.

� A \Start Experiment" button which will start the experi-
ment.

� A \Return to Main Menu" button.

(b) Type in an identi�er into the subject ID �eld.

(c) Press the \Start Experiment" button.

(d) Wait for another \Start" button to appear.

� This button will start the actual experiment.
� The extra step is used to keep the setup information hidden

from the participants.
� Bonus information: It is best to prepare everything up to

this point before the participant arrives.

11. Press \Start" to begin the experiment with the questionnaire.
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12. Fill out the questionnaire.

13. After you �nished, a small \end of experiment" message appears.

14. Press the \OK" button to return to the main menu.

15. Stop the execution by clicking the Play button (6).

In this section you learned how to add scenes to an experiment, save an
experiment, load questions from the database and start an experiment. In
short, you have successfully setup and tested a small questionnaire experi-
ment with EVE. Let's continue with an actual VR experiment.

5 Setting up a full VR experiment

So far you have learned how to setup a basic experiment using only ques-
tionnaires. In this section, we will guide you through the setup of an full
experiment using a virtual tourist Viking village. The Viking Village can be
downloaded as a free asset in the Unity Asset store. Since the village only
exists as a sample project, whose setup interferes with the EVE project,
we provide the extracted necessary assets (objects) from the project and
provide it as a separate download. In the following paragraphs, we present
the design of the experiment followed by the individual stages needed for for
setting it up within EVE.

5.1 Experiment design

This sample experiment investigates the e�ect of stress (i.e., time pressure)
on the acquisition of spatial knowledge. We want to test the hypothesis that
under stress the acquisition of spatial knowledge is limited. To that end, we
can compare two groups, with and without time pressure, to discern the
e�ect of stress on the acquisition process.

A basic spatial knowledge acquisition task is used. Participants should
learn spatial relations within the environment by visiting landmarks. As
participants explore the environment they slowly built up a spatial repres-
entation. According to our hypothesis, this process should be hindered by
having to �nd locations under time pressure. Figure 17 presents a map of
the Forelsket Viking Village with eight di�erent locations or landmarks. The
name of each location is indicated by a sign in the virtual world to draw the
participants' attention.

The experiment consists of a learning phase and testing phase. In the
learning phase, participants will use the mouse and keyboard to navigate
the Viking Village and learn the position of eight di�erent locations. During
learning, participants will be allowed to freely explore the environment and
will not be given a time limit. In the testing phase, participants will be asked
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