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1. Introduction
1.1 Background
Over the past years, Virtual Reality headsets have increased in popularity. To immerse in a
virtual environment is always exciting for the new users, but still they are facing initial
problems in controlling the environment for VR and also it takes time for them to
understand the controls which are the biggest problem nowadays.
1.2 Aim
Our aim is to focus on creating a unique game experience to acclimatize new users to VR,
understanding the controllers and features of the device through everyday actions. We will
be developing interactive virtual reality experiences in the form of a game where the user
will progress from simple to complex tasks to learn about the VR experience and controls.
We observed new users experiencing VR for the first time. Whether you are a gaming
enthusiast trying VR games or the one who is new into developing the games, we have a
handful of suggestions for you that will make the initiation of new users into our eye-visorwearing cult a pleasant one.
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1.3 Team Members

1.4 Ethical, Legal & Professional Considerations
The main ethical consideration in this project is appropriate roaming and recreation
because we are offering telepresence i.e., a recreated physical environment, and as the
project progressed our group took care that we did not re-creating any illegal or unethical
place.
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2. Project Management
2.1 Concept Storyboard
After discussion with the team and brainstorming the project for the insights, I came out
with this concept. “To help new users with the VR environment by giving them an immersive
real life like training experience before an actual VR Applications to make them feel
comfortable.”

Figure-1: Concept Storyboard

2.2 Project Methodology
Our Product weare4u is totally VR oriented so we needed broad research into the field to
identify the problem and making sure we are developing the right product by identifying
the right solution to it. So, for this approach the Double Diamond Methodology (created
by The British Design Council) suited best as it conveys a design process to designers and
non-designers alike. The two diamonds represent a process of exploring an issue more
widely or deeply (divergent thinking) and then taking focused action (convergent thinking)
(designcouncil 2020).
Every step of the process was documented to ensure that team members understand the
thought process behind each decision that is made moving forward. Also, Discover and Define

phases are the freest flowing in the sense that trial and error must be employed to generate
a huge collection of ideas. The more ideas, the better. We needed to test the product
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environment in real time identifying what design solution works in the environment and
what does not work and making decisions to make it robust.

Figure-2: Double Diamond Process (Artoumian, 2020)

Project Timeline
A project timeline map was created and shared with the team to make sure everyone is up
to date with the deadlines and the tasks. Follow-up meetings were held accordingly for
better development process.
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2.3 Business Strategy
Business Scope
We can go endlessly about the possibilities of VR is going to bring into this world, the
market segment of the VR is divided into B2B (Business to Business) and B2C (Business to
Customer). So, we wanted our product that can fit into both the segments in a very effective
manner and to solve its purpose. So, I chose tele-presence as our business theme and both
segments as our scope where we offer the customer a sensation of being elsewhere, an
escape from regular life.

Figure-3: Business Scope

Value Proposition
Value proposition is a part of good business strategy so Before developing the product we
wanted to make sure we are making the right product that resonates with the targeted
audience And value proposition helps in achieving that, it explains why a customer should
use your product(VAN DER PIJL, 2012). Also, it is the place where the company’s product
intersects with your users' desires.
With the help of value proposition:
•

I analyzed and identified the market segments or specific customers.

•

Analyze and define the value experience

•

Define the offerings

•

Assess the benefits

9

•

Analyze the alternatives and differentiation

•

Back it all up with relevant proof

•

Find and define the value

Figure-4: Value Proposition

2.4 Stakeholder Mapping
Stakeholder Mapping helped the project in getting into shape and building understanding
i.e., ensuring stakeholders that they fully grasp what we are doing and understand the
benefits of the project (Thompson, 2018). I started by brainstorming who my stakeholders
are, thinking of all the people who are affected by the work, who have influence or power
over it, or have an interest in its successful or unsuccessful conclusion. After getting the list
of people and organizations that are affected, I prioritized them to make a map based on
their power and interest.

Figure-5: Stakeholder Mapping
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2.5 Market Research
The current state of VR has focused primarily on Violent games, immersive training
experiences exploiting hardware and software capabilities. What existing product fails to
address is human sensory limitations, Micro/Macroscopic effects and cybersickness without
the training.
The AR / VR market is increasing every year and expected to rise sharply as some of the
giant tech companies are investing in the AR/VR applications. After researching all the
market giants who offers VR physical headsets, we chose HTC vive as it offers a lot of
features to users.

Figure-6: Market Forecast (2016 - 2020) (statista, 2020)
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2.6 User Types
Project Management Tools
Trello
For project management I used Trello as it is very flexible and let you pack a ton of detail
onto each card. The cards were divided into different sections like Deadlines, Project
Resources, Assigned Tasks, Ongoing Tasks, Completed Tasks. The cards are moved and
created.

Figure-7: Trello Board

2.7 Scenarios
After identifying the theme, I had to decide some scenarios around which our final product
is designed, my role was to design 3 scenarios and pass it to the lead researcher to carry
more broad research and decide which one to move forward with.
Design Challenges
For designing a VR application for new users some of the major design challenges we need
to solve are:
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•

Content Placement and Positioning
Too often we see users stuck, purely because they are facing the wrong way and the
menu or content they need to interact with has appeared to the side or even behind
them.

•

Orientation in 3D spaces
To meet a high level of immersion during the virtual reality experience, User
navigation and orientation should be based purely on the natural environment and
freedom of movement similar to the real world.

•

Engagement
In general, “engagement” is considered as a generic indicator of user involvement
in the system or game used, so it can be an important indicator of how interesting
and attractive that application may be. High levels of engagement can positively
impact the user’s attitude towards the learning tool, his/her emotional state while
using it and the desire to play it again to continue learning.

Scenarios
•

VR Campsite
A very calm, soothing and natural environment which is a part of tele-presence
where user explores camp-site environment full of mini games and experiences
through which users get introduced to VR environment and can learn how to use the
controls.

•

Training in the Commercial Space
Commercial Space VR training before the actual training is one of the hot topics in
the industry as it offers high quality training to the employees without any physical
hazards and it makes monitoring easy so i decided to make an environment to train
users using the commercial spaces for example : preparing a burger in a shop,
where user has to Prepare a burger with all the ingredients.
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•

VR Escape Room
Physical Escape Room games are trending in the market for over the past many years
but the market has become saturated. VR technology is able to revive the escape
room business as it offers almost infinite possibilities for players and during the
escape room new users to VR can train themselves by playing through increasing
level of difficulties in the game therefore, I considered a scenario of VR escape room
for the new users.

After researching about all the scenarios and mapping them I forwarded them to the lead
researcher for finalizing one scenario after doing the user research.

2.8 Experience Map

Figure-8: User Experience Map

The surveys and user interviews conducted by Lead Researcher provided me data and after
analysis experience map is laid out which highlights thinking, feeling and experience of the
users with weare4u.
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3. Research
3.1 Competitive Research Analysis
Based on the value proposition model and market research data, I did the Competitive
Research Analysis of Steam VR to evaluate their strategies to find their strengths and
weaknesses concerning our product “weare4u” (Entrepreneur, 2020).
After the analysis, we concluded determine that Steam VR is providing a limited space
(room size) for movement while weare4u is providing a large area to roam around with the
help of teleporting. There is no gamification concept in steam VR while weare4u has a
gamification concept (have several games) that help the user in learning how to play in a
virtual environment. In steam VR the user feels sudden entry in the new world from the real
world while weare4u provides a soothing experience to the user while entering the virtual
environment. In steam, there was challenging to find which is the interactive and noninteractive object while in weare4u, the interactive and non-interactive objects
differentiate correctly. All the results of Competitive Research Analysis I shared with the
product owner and design architect to do further work on the project.
3.2 Scenario Analysis
Based on the market research, the product owner proposes the three scenarios which could
be suitable for our project through which we can provide a good learning experience to the
user in the virtual reality:
3.2.1 Training in the Commercial Space
Where the user trained in actual commercial space like McDonald’s, Dominos. In this
training, the user could learn by making any food item.
3.2.2 VR Escape Room
In the VR Escape room, the user has to complete the task of escaping out of the room
successfully where the user could learn how to use the controllers.
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3.2.3 VR Campsite
In VR Campsite, the user train in a fully interactive virtual forest environment with the
campsite, where the user needs to perform the task by playing many small games, which
helps in learning how to use the controllers.
After the analysis of all three scenarios, we choose the third scenario i.e., VR Campsite.
Because of the below-mentioned reasons:
•

The user could feel fully immersive in the virtual environment, which gives a pleasant
experience to the user.

•

In this environment, the user could easily roam from one place to another.

•

In VR environment user could interact with the objects which are related to daily
life which helps in learning the essential feature of the controllers.

•

In this scenario, the user will do the task from basic to advance level, which motivates
the user to learn the functions of controllers.

•

The user could find it very realistic and enjoy while doing the task.

3.3 User Research
To do the user research, I choose the target users of three categories:
1. Who used the VR before (Experienced User) - 4 Users
2. Who never used the VR before (Non-Experienced User) - 4 Users
3. Who knows VR but never used it (Other) - 2 Users
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Figure-9: User Research

Figure-10: User’s performing tasks in the VR environment
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Figure-11: Interpretation of the interview

3.3.1 Primary Research

Major Pain Points:
1. Initially, the experience of most of the users was weird (a bit of challenging) as they
feel isolated from the real world (sudden transformation from the real world to the
virtual world).
2. Feeling uncomfortable due to the absence of acquainted persons.
3. The user was confused about where to go and where not.
4. Feeling confined due to the restricted area to play in the VR environment.
5. Difficult to understand the presence of the grid (user said it was not looking like a
threatening object).
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6. Teleport was a little bit confusing. (what is the purpose of it and how to use it).
7. Unable to differentiate between interactive object and non-interactive object.
8. Initially, the user was not able to find out the menu display.
9. Feel a bit of motion sickness after wearing the headset for a long duration.
10. Unable to understand what task they should have to do.

Pain Points related to Controllers:
1. Users were able to see the controllers but gradually came to know what the function
of specific buttons/triggers is.
2. Nothing mentioned on the controller that which button is for what purpose.
3. The problem in place the tools (Knows how to hold, but do not know how to place
it).
4. Controllers were not very pleasant (It was bit vibrating).

Pain Points related to Headset:
1. A little bit heavy (for the majority of the female users).
2. The user gets lending forward because of the weight of the VR headset.
3. Do not understand how to reduce the volume.
4. Feel a little bit dizziness (after wearing it for long duration).

Major Findings:
1. The theme of the VR environment should be related to daily life events.
2. The objects in the VR environment should be relevant to the theme/Scenario.
3. On controllers, there should be more indicative icons/text for the buttons.
4. The headset should be lightweight.
5. The headset should be comfortable with the head.
6. The color of the grid (Confined area) of the VR environment should be like that which
alerts the user to not go beyond that area.
7. There should be a center point of attraction in the middle of the room.
8. There should be a table or display showing what does the user has to do.
9. There should be a difference between interactive and non - interactive objects.
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10. Crazy kind of stuff like paint tool, hunting the animals, or pick up fruits from the tree
should be provided to increase the engagement of the user in the VR environment.
11. There should be 3D sound effects in the VR environment, which will provide realworld experience to the user.
12. The VR area should be big enough to roam around comfortably.
13. There should be a kind of walkthrough for the whole VR experience.
14. There should be a kind of menu sheet/task sheet (Either hard copy or provide in the
VR environment) given to the user before starting the VR experience.
15. There should be instructions for the user while playing in the VR environment in audio
format.
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3.4 Empathy Mapping
Based on user research, we made the empathy mapping to know that what does the user
thinks, feel, say about the virtual reality, what they do in the virtual reality and what their
goal is for a good VR experience. From the analysis of the data, we could see that the user
thinks and feel that he is isolated from the real world, feel the absence of acquainted
persons, thinking that where to go and feeling confined in a restricted area. During the task,
the user said how to operate the controllers, does not understand what to do, and confused
about where to go. Ultimately, they were facing a problem while using the controller, facing
difficulty in roaming around the area, they try to find what task to do and facing problem
while teleporting. At last, I concluded that the user’s goals are that the VR theme should be
related to daily life events, there should be the center of attraction in the middle of the
room, VR environment should be big enough to roam around comfortably, and there should
be a difference between interactive and non-interactive objects.

Figure-12: Empathy map
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3.5 Persona
Ideally, the target user for our product is the tech-savvy persons who aware of the
technology but not aware of how to use virtual reality, do not know the advantage of the
virtual reality. The purpose behind persona creation is to define the cumulative pain points
and goals of the target user who experience the virtual reality rarely. We make two personas
who represent a different group of target users.

Figure-13: Persona 1

Figure-14: Persona 2
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4. Ideation
4.1 Affinity Mapping
Affinity Diagram was the best and the easiest way to help me make sense of all the mixed
data, such as facts, design issues, user opinions, user needs, insights, and ideas resulting
from brainstorming. Therefore, I performed the Affinity Mapping exercise to cluster and
bundle all the key findings of the user research at the same place. (The Interaction Design
Foundation, 2020)
The user research findings were categorized into three categories:
1. Overall Virtual Reality user experience;
2. User's involvement with the Controllers;
3. User's participation with the VR Headsets.

4.1.1 Affinity Mapping Diagram

Figure-15: Affinity mapping diagram
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4.1.2 Affinity Mapping Artefact

Figure-16: Affinity mapping artefact

4.1.3 Team Discussion on Affinity Mapping
As an Information Architect, I led the team discussion on Affinity Mapping after finishing
the Affinity Mapping activity. It was done to take my teammates' reviews and opinions on
the work that I have done. We discussed up on all the essential findings and decided on
what issues to work on and what not to. As a result, we came up with the probable solutions
for the issues we decided to work on, that we worked on at a later stage.
4.2 The Campsite Exploration Game
To create a pleasing and delightful experience for the new users to VR, it was essential to
come up with a story or a scene consisting of tasks that could be accomplished easily by
the users without stressing them. Therefore, we decided on a campsite exploration game.
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4.3 Tasks
Keeping in mind the key findings from the user research, I decided upon eight tasks that
go in a sequence from low difficulty level to the high difficulty level.
While thinking of the tasks, it was crucial to consider the fact that the new users to VR would
never want to perform tasks that would need more effort and skills to accomplish them.
Therefore, I decided upon making the users do the actions that they function in their day
to day life, for example: picking up things, climbing, throwing, playing musical instruments,
etc.
Furthermore, the motive behind choosing the tasks was to make the users explore the
necessary actions and functionalities of the controllers and make them well versed with the
VR experience at an initial stage so that they do not feel overwhelmed and lost.
The final tasks are a result of multiple brainstorming sessions with my team members,
followed by constant changes.
Following are the seven tasks mentioned below:
1. Picking up a Mushroom
2. Picking up an Apples
3. Playing the Drum
4. Playing with the Dog
5. Ball Slamming Game
6. Bonfire
7. Climbing up the Platforms
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4.3.1 Tasks - Difficulty Level Graph

Figure-17: Task difficulty level

4.4 Card Sorting
4.4.1 Outcome of Card Sorting: Information Architecture
The Card sorting research method was used to discover how users are going to determine
the information architecture of the digital experience. It helped expose the informational
structure users think within, which provided an understanding of their mental model.
I led the card sorting activity, with my team members participating as users. We performed
open sorts (as the product wasn’t built), which allowed users to write their own tasks and
content. (Medium, 2020)
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4.4.2 Card Sorting Diagram
The diagram below depicts the card sorting exercise:

Figure-18: Card sorting diagram

4.4.3 Card Sorting Artefact

Figure-19: Card sorting artefact
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4.5 Task Flow Diagram
Task flows for each of the tasks were created, which depicts a single flow that users follow
to complete a specific action or task. The task flows have a singular flow; they don’t branch
out. The task flow diagram below depicts the flow for each of the tasks. It follows from task
1 to task 7.

Figure-20: Task flow diagram
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4.6 User Flow Diagram
The user flow diagram below depicts a path that the users follow through the campsite
game. It shows all the tasks that the user has to complete in order to reach her goal. This
flow diagram is a linear path as the tasks have been arranged in increasing difficulty level
order. Therefore, the user has to complete the ongoing task first in order to go to the next
task.
The motive behind creating the flow diagram was to use it as a communication tool to help
myself to talk about the functions of the game with my team before building out the
product. (Medium, 2020)
“Designing user flows leads to better results for both the user and the business.”
- Morgan Brown (Medium, 2020)

Figure-21: User flow diagram
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5. Design
Ergonomics while designing for Virtual Reality
•

Degree of comfort

•

Force on neck

•

Avoiding simulator sickness

•

Establishing familiarity

•

Brightness changes

•

Button placement:

•

Text Readability

•

Intended viewing distance

5.1 Design Principles
Organic virtual experience: It is important for the virtual environment to be as organic as
possible, closest to nature and the real-world environment. This provides the user with a
point of resonance and comfort. Placement and height of the camera are one of the most
important factors to consider while designing for VR.
Defined user role: Users will learn how to use the controller through experience and
completely tasks while graduate from easy to complex. This in turn allows the new users to
adapt to the VR environment while also giving them a sense of freedom and control. It also
allows the experience to be more engaging as the user reveals new things after completing
each task.
Immersive experience: The most enjoyable experience is one in which the user forgets
he/she is in a virtual setting. The users are guided through the experience using instruction
boards.
Engaging the user’s senses: Interactions during the experience create a sense of
engagement. Use sensory organs makes the experience immersive and engaging for the
user. The user interacts with objects and gets a feedback from them.
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Consistent Interactions: Consistency across the experience is crucial to balance the
cognitive load of the user. Visual and audio cues help by providing responses during and
after interactions.
Physiological and Environmental Comfort: Tacking motion sickness with good experience
and development practices is important in the VR world. It is caused by conflicts between
different sensory inputs. It is critical for users to feel safe and comfortable in the virtual
environment.
5.2 Mood Board

Figure- 22: Mood Board
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5.3 Style Guide
5.3.1 Frame:

Figure-23: (Purwar, 2019)

5.3.2 Color Scheme:
According to color affects, blue is the color of calm, trust, coolness and serenity. While
green resembles balance, refreshment, reassurance and environmental awareness. Grey is
the color of neutrality. Red has been used on action objects as it is used to attract attention
as it is considered as a color of stimulation, basic survival and 'fight or flight’. Brown makes
the user feel warmth in nature, reliability, earthy and supportive.

Colors

Dark

Light

Dark

Light

Dark

Light

#3C4CC8

#72A8F7

#54A605

#8DC25A

#282B26

#BBBBBB

Figure-24: Colour Scheme
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Figure-25: Gradient

5.3.3 Typography:
Avenir is considered to be one of the most legible typefaces while designing in Virtual
Reality. The font is geometric in nature and is a part of the sans-serif genre. The font
emphasizes on letter spacing, open forms and legible shapes.

Typography

Aa

Avenir | Font Family

A Quick Brown Fox Jumps Over The Lazy Dog
A Quick Brown Fox Jumps Over The Lazy Dog
A Quick Brown Fox Jumps Over The Lazy Dog
A Quick Brown Fox Jumps Over The Lazy Dog

Figure-26 Typography
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5.3.4 Logo:
The brief of the project was provided by “wearecassette". The main concept of the logo
derives from this parent company. The nomenclature also gives reassurance to the new
users saying, “we are there for you”.

Figure-27 Final Logo
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5.4 Wireframes & Visual Design
5.4.1 Wireframes:

Figure-28: Loading Screen; Figure-29: Controller Details; Figure-30: Top View of the environment

Figure-31: Task 1; Figure-32: Task 2

Figure-33: Task 3; Figure-34: Task 4

Figure-35: Task 5; Figure-36: Task 6
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5.4.2 Visual Design:
Loading screen

Figure-37: Loading screen visual design

Controller Details screen

Figure-38: Controller Details visual design
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Task 1 Instruction Boards

Figure-39: Task 1 Instruction Board visual design

Task 1 Scene

Figure-40: Task 1 Scene

Task 2 Instruction Boards

Figure-41: Task 2 Instruction Board visual design
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Task 2 Scene

Figure-42: Task 2 Scene

Task 3 Instruction Boards

Figure-43: Task 3 Instruction Board visual design

Task 3 Scene

Figure-44: Task 3 Scene
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Task 4 Instruction Boards

Figure-45: Task 4 Instruction Board visual design

Task 4 Scene

Figure-46: Task 4 Scene

Task 5 Instruction Boards

Figure-47: Task 5 Instruction Board visual design
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Task 5 Scene

Figure-48: Task Scene

Task 6 Instruction Boards

Figure-49: Task 6 Instruction Board visual design

Task 6 Scene

Figure-50: Task 6 Scene
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6. Game Design
6.1 Prerequisites
Before deriving the interactions that will take place in the VR space, it was important to
understand the limits and possibilities of the device. The types of devices were also
assessed and the devices in the University were checked out in the Cave.
6.1.1 Compatibility and Influence
The devices that were most compatible and coherent were HTC Vive and Oculus Rift. In
order to get a sense of the experience, the device was tested in the same environment.
The next step was to get a sense of the space and the scale of the environment that the
users were going to be in, for this purpose Aperture Hand Lab was the product that was
tested in the VR environment.

Figure-51

Aperture Hand Lab is the default app that comes with the Steam VR interface inside the
Steam app. It was immensely useful and important to get a sense of how the apps teach
users on navigation, movement, and interactions in the VR Space. The experience also
contained a compact and useful set of instructions on how to use the controllers and gave
the user a lot of tools to play with, which provided a sandbox experience for the user, where
they could test whatever they wanted to after a set of instructions.
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The main inspirations that the VR application gave were as follows –
•

Space constraint – The space around the player and the distance the items are

placed at.
•

Interactions Limitations – The types of interactions that are available to the user,

including grabbing, touching, throwing and moving around the world.
•

Visual Style – The type of visual style that would be comfortable on the eyes.

•

Difficulty in Tasks – Type of tasks with increasing complexity between each of them

and the order in which they happen.
After all these things were taken into consideration, a flow of the events was designed.

6.2 Flow of Events and Difficulty Graph
The flow of events as well as what happens in the game was defined. Since the whole team
decided on the theme of the campfire, certain tasks were defined to fit the setting.
Simple interactions such as grabbing a stick to complex interactions of leaning, grabbing
and throwing objects were made.

Figure-52: difficulty curve

To keep a track of all the assets to be used in the prototype, an asset list was also made.
This included all the 3D models present in the game as well as the interactable objects to
be used in the prototype.
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6.3 Sound Design
The sounds used in the game are recorded in Fairfield park right near the university in the
early morning. To have a specific sound such as a bird chirping, the voice of the bird was
isolated and cut in Audacity to keep them loop able. Since the experience takes place in a
forest, a small ambiance was also recorded in the same park to have the sound winds rusting
and leaves on the ground. The audio was cleaned and amplified to make it more audible
and the clips were normalized to make sure all the audio plays in sync.

Figure-53

6.4 Unity Work
Before

After

Figure-54

6.4.1 Shader Creation
To make sure that the user knows an object is interactable, a shader was made to keep an
outline on the objects when the player looks at it. It was made in C# and the shader is
enabled when the player hovers over the objects or looks at them when they are close
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enough to it. A script is also present on the player to detect these objects whenever they
are nearby.
6.4.2 Particle Effects

Figure-55

To make the experience more realistic and livelier, particle effects were used in the scene.
These included a fire in the campfire as well as falling leaves in the scene. The effects were
made in Unity 3D using the default particle system. To amplify the system and effects, subemitters were also used to add more particles in the scene of the same type but different
geometry.

Figure-56

6.4.3 Skybox
To make the skybox material in Unity, an image was taken and stitched together to form a
360-degree material to be placed in the scene. The skybox was also made to rotate to make
sure the scene doesn’t feel very static and dull when the player looks up.
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7. Animation
So, I had many tasks in front of me that needed me to solve them so I started off with
sketching all the animals that we might have or have a need for. I started by investigating
real life photos of the animals and proceeded to sketch them. First on my list was a stag, a
majestic woodland creature whom closely resembles a horse as they share certain features.

Figure-57

I studied the features of a stag so I would have a better understanding of how to begin my
3d sketch.

Figure-58
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I began sketching to capture and convey certain actions that would make the stag feel very
lifelike.

Figure-59

At this point I reach the end of the sketching phase as I felt more comfortable drawing and
illustrating a stag, I also felt like I knew enough about its characteristics in the wild as to
begin animation and modelling.
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7.1 Texture, Modelling and Animation
Creating Texture
I started with making the skin of the stag, I researched on how to do that as I never had
much experience in creating stag skin file for the model, but I was ready to learn and create
it.

Figure-60

Coloring and creating the skin was harder than it looks as I was trying to get the colors
correct. Overall the entire experience was interesting and the making sure that it wouldn’t
tear on certain animations due to extreme stretching or tearing. Creating the skin which
consisted of many things such as the main body, ears, hoofs, and antlers. All of which were
very difficult to make because I tried many different color combinations and most of them
didn’t work too well so I made sure to get the correct colors and tones that fit best.
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7.2 Modelling

Figure-61

I created the model and then proceeded to create the rig that I will use. The rig has a
simplistic shape according to the stag shape, I created it in order to then create the
animation that will go along with it. This wireframe clearly shows the rig and the wires that
all make up the stag I wanted to give a clear and accurate view of how it looked like when
I was still in the process of making the stag.

Figure-62
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7.3 Rigging and Animation
I had to open the timeline and make sure that the rigging process was working better than
expected as to get a clean animation line. The animation I decided that the stag will be
taking is a simple walk and idle animation mixed together to give it a very natural sense as
to not break the experience one will be having when seeing it in VR.

Figure-63

Finally adding everything together skin, animation, and rigging. The final process of
rendering is done as to make sure that everything is done all and well. At this point I thought
that it was important to make sure the animation timeline is all correct as to not ruin anything
down the line, other animations and models were all dealt with accordingly and with
vigorous hard work.
Creating the animation timeline for the stag was rather simple after I had researched what
the stag normally does and how it reacts. The idle cycle created for the stag was to be
intuitive
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8. Implementation
8.1 Background Research
For this project we used the HTC Vive headset along with its controllers. The first thing that
needed to be checked is how to use the controllers and what kind of interactions it can
support. For the coding part, the SteamVR library is used from the asset store. Studying the
documentation provided by Steam made it possible to create all the interactions that are
present in the game.

8.2 Planning and Implementation of the VR Game
8.2.1 Initial Idea and Alpha Version of the Game
Before the coding of the project, our team had to come up with an idea for the game. Since
this was our first project it had to be something that could be easily implemented but at
the same time it would have to be an enjoyable experience for the user. That’s how we
came up with the idea of the camping in a forest. The player would find himself in an
imaginary forest where he would try to accomplish a few tasks.
At the time these were:
1. Play with drums.
2. Enjoy the campfire.

Figure-64: Initial screenshot of the alpha version of the game. The campfire can be seen in the middle
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8.2.2 Creation and Shaping of the Terrain
In order to make the forest more realistic, a big terrain was needed instead of a simple
plane or cube that is most commonly used as a floor in most games. The forest is an outdoor
space so quite a lot of detail is necessary to make the experience more realistic. To achieve
this, the Unity Terrain tools are used. These tools include brushes that help to shape the
terrain. For instance, the mountains were created by using such brushes. We can also
simulate other effect like hydraulic erosion which can happen to an area when there too
much water over the years. Furthermore, by using the Unity Standard Assets we can add
trees in large areas, thus creating the forest for the camping site. In order to complete the
terrain, textures from the standard assets were used to paint the terrain by using again the
same brushes as before.

Figure-65: Overview of the terrain in the alpha version
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8.2.3 Implementation of the First Task: Play with Drums
Play the drums was the first task to be created. It was easy to implement, and it was a good
test to get some basic experience with the VR programming. By combining a cube and a
sphere we created two simple drumsticks for the user. As for the drums, it was a free
downloadable asset from Unity Asset Store. A simple collider is attached to the top of the
drums. When the player grabs the sticks and hits the drums, a sound plays that gets trigger
by the collider. All in all, this was a simple task and the player gets more familiar with the
VR game.

Figure-66: Drums and the sticks in the game

8.2.4 Details around the scenery
Besides the terrain and the tasks around the campsite, a few more details were added to
make the environment feel more alive. A few spawn points are added at the top of the
mountains where some simple, low polygon birds are spawned that fly above the player.
Also, in the surrounding area, the trees which were randomly created by the Unity Terrain
Tools. Each tree has random height, color and shape to add more variety. Lastly, by using
a wind zone in the scene, air can be simulated, and the leaves of the trees can be seen
moving.
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8.2.5 Implementation of the Final Version and additional tasks
During the production of the of this project and after I personally became more familiar
with Unity, a few changes were made to the game. Also, more tasks were added.
Specifically:
1. Ball Slamming game.
2. Apple and Mushroom gathering.
3. Creation of a Campfire.
4. Play fetch with a dog.
5. Climb a staircase to enjoy the view.
Apart from these new tasks for the users, a new intro scene was created before the player
finds himself into the main scene which is the forest.
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8.2.6 Intro Scene: Room with teleportation
This scene is the first thing the player sees when he starts the game. It’s a room with a
television, a couch and a small area where he can teleport to the main game. The television
set is there to show our team logo and act as loading screen for the player. In the
teleportation area the player can found a small tablet that shows the main controls of the
game and a button. As soon as he presses this button with his hand he teleports to the
main game.

Figure-67: Intro room

Figure-68: Teleportation area. The red button teleports the player. The tablet can be seen on the right with the instructions.
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8.2.7 New Forest area
The new forest area is much bigger than the initial one. This time there is also a new skybox
added to make the sky look brighter and more colorful. The trees are the same that were
used some Standard Assets but there are more in number. This time also there is a small
lake with an island. A simple shader from the Asset Store was used to simulate the water
effect.

Figure-69: The new and final version of the game

8.2.8 Apple and Mushroom gathering
For this task the player has to gather some apples from the trees and some mushrooms
from the ground. The player can also use a small basket to help himself and put the apples
or the mushrooms in there and carry them. To make this task easier and help the player, a
hint sign is added near the area of the task that provides instructions. Such signs are located
everywhere near the other tasks too.
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Figure-70: Apple and Mushroom gathering task in the final version of the game

8.2.9 Ball Slamming game
In this mini game, the player can check out the physics of this VR game. By picking up the
basketball that is located on his right side, the player can throw it with full force on a set of
cubes that are stacked as a small pyramid. Again, this is a simple task but this one is
particular famous among other VR games, hence its inclusion here. It also provides some
sort of animation to the scene, particularly when the cubes fall, which is great in any game.

Figure 71: Ball Slamming game. On the right side the player can get the basketball which can be thrown to the red cubes.
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9. Evaluation & Discussion
9.1 User Testing
Once the initial prototype of our product “weare4u” was ready, we invited the same
participants (that were invited for initial testing) to the VR cave to test the prototype then
on the basis of their experience and feedback we iterated our design (as we are following
Double Diamond Model). We followed the same iterative process until our prototype got
perfect from target user’s point of view. We tested the prototype in the university VR cave
and used the “HTC Vive” headset.

Figure-

57

9.2 Discussion
Our main challenge was working with a completely new technology that is, virtual reality.
Designing and developing for virtual reality has its own constraints and limitations, and it is
very different than designing for 2D. Designing for VR means finding a new paradigm.
It was crucial to understand how our new users interacted with the environment. It was
important that the user felt relaxed in the environment. Designing for VR is not just the
study of design but also of psychology, sound and light design and physics and architecture.
Research in these fields allow the product to create fully controlled experiences and
directing the users through the virtual world.
The team huddled together very often to discuss how we could make the experience easier
for our users, we iterated our design based on constant feedback and our game developer
supported us completely by shaping our vision into reality. We also had weekly sprints,
which helped us set deadlines for ourselves. We worked as a team and learned to
understand each other’s strengths and used it to our advantage. One of our limitations was
the availability of the VR Cave and of all the members of the group as each of us worked
on our other project on own timelines. We faced some issues with the controllers in the
cave but managed to complete the demo in time. The multidisciplinary team structure
allowed us to empathies with our members from other domains and specializations and
gave us an idea about their expertise and possibilities in different domains. There can be a
lot more detail that could be added in the design through more comprehensive research
and iterations.

9.3 Future Work
•

Smart Assistant

•

Conversational Interfaces/Interactions

•

Simulation Game

•

https://uxdesign.cc/design-practices-in-virtual-reality-f900f5935826
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