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Abstract 

The compositions we use to test together are, lighting, color, shape, movement, vertical and 
horizontal lines. The techniques are tested together in a 3D environment and rendered in a 
game engine. We want to guide the player on a subconscious level using compositional 
techniques that suits our type of game the most so we can create readable environments that 
can guide the players and highlight important objects and areas. The study is based on a game
project we are working on together with three other people that are split up into sub-groups 
and researches different areas. Creating the levels using Unreal engine 4 we designed two 
levels to collect data. We created two levels that we used for testing, we had a test sessions 
for each of the two levels the first test with nine players  and the second test with twelve 
players. We can honestly not give a straight yes or no answer to any of our hypothesis but 
some tests showed interesting results. A secondary test was devised due to interesting data 
gathered in the first test but when testing in an isolated environment the data showed 
something else that was not expected and the results became confusing. 
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Abstrakt 

Kompositionerna vi använder för att testa tillsammans är, belysning, färg, form, rörelse, 
vertikala och horisontella linjer. Teknikerna testas tillsammans i en 3D-miljö och återges i en 
spelmotor. Vi vill styra spelaren på en undermedveten nivå med hjälp av 
kompositionstekniker som passar vår typ av spel de så att vi kan skapa läsbara miljöer som 
kan vägleda spelarna och markera viktiga objekt och områden. Studien är baserad på ett 
spelprojekt som vi arbetar på tillsammans med tre andra personer som delas upp i 
undergrupper och forskar inom olika områden i spelprojektet. Skapar nivåerna med hjälp av 
Unreal Engine 4, vi utformade två nivåer för att samla in data. Vi skapade två nivåer som vi 
använde för att testa, vi hade testsessioner för de två nivåerna, det första testet med nio 
spelare och det andra testet med tolv spelare. Vi kan ärligt talat inte ge ett rakt ja eller nej svar
på någon av våra hypoteser, men vissa tester visade intressanta resultat. Ett sekundärt test 
uppfanns på grund av intressanta uppgifter som samlats in i det första testet, men vid testning 
i en isolerad miljö, visade datan något annat som inte var väntat och resultatet blev 
förvirrande.

Nyckelord: komposition, spelar uppmärksamhet, level design
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1 Introduction
 
A few months prior to this paper we started to design a game on the notions that by using 
compositional techniques we could underlay the importance of certain objects and guide the 
player in a 3D-environment, this meant that we wanted to indirectly paint a picture for the 
receiving party and point them towards important elements such as to guide the player to 
objects and objectives needed to proceed throughout the game. However there are a lot of 
different techniques regarding composition and using them all at once could create more 
confusion rather than actual readable and understandable structure.

We decided to test six techniques that could work together rather than focusing on trying 
them all at once. The composition we have chosen are commonly used together when 
designing and creating games and levels, and most of games use some sort of combination 
between the techniques.

The compositions we use to test together are, lighting, color, shape, movement, vertical and 
horizontal lines. The techniques are tested together in a 3D environment and rendered in a 
game engine.

We want to guide the player on a subconscious level using compositional techniques that 
suits our type of game the most, so we can create readable environments that can help to 
guide the players and highlight important objects and areas.
 
We create a level in a game engine, and within the level we will try different compositional 
techniques to guide the players attention and movement. The compositional techniques are 
commonly used in photography, cinematography, art and more lately video games. To create 
the level we will use 3D-modeling softwares’ to create geometry and a game engine to render
the level in. Within the game engine we will apply the geometry, lighting, colors and 
movement to try achieve a balance within the level that the players can read to get a sense of 
direction, perspective, depth, scale and importance. To focus the players attention towards 
key elements we will use eye-catchers, things that stand out from the ordinary scenery within 
the levels, such as lighting, colors and moving objects.
 

7



1.1 Definition of terms

Level Design

Level design is used in game development to design the functionality of the environment and 
the locations within the game.

Physical based rendering

Physical based rendering, PBR for short. Is a method used in current generation of game 
engines to more accurately simulate how light react to different materials, materials are the 
surfaces of the objects in the game. The PBR use roughness and metallic maps instead of 
traditional specular maps.

Roughness decides how reflective a surface should be where white that is equal to number 1, 
is scattered over the surface leaving no reflections and black that is equal to 0, leaves mirror 
like reflections.

Metallic decides the metallic properties of a surface, it affects how light reacts and how much
color is reflected on the surface of the object.

Reflection capture spheres

A reflection capture sphere is a non-visible sphere that captures the surroundings around 
itself in a sphere and project reflections of the surroundings within its attenuation radius.

Attenuation radius

The affected area and the intensity of light or a reflection of a projecting source.

Post-processing 

Post-processing is used in post 3D-rendering to add additional effects to improve the quality 
of the final render. Post-processing can add certain overlays such as film color, saturation and
anti-aliasing. 

Anti-aliasing 

A method used to reduce or remove aliasing, aliasing creates jagged edges on environment 
and structure in the distant and and anti-aliasing helps to smooth it out.
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Planar modelling 

Planar modelling is a method of creating 3D models, where you start off the modelling from 
a 3D-plane.

Box modelling

Box modelling is a method of creating 3D models, where you start off the modelling from a 
3D-box.
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2 Background

2.1 Game project

The idea behind this paper started out as a collaborative game project between five people. 
The game project featured a branching narrative where the players choices had an impact on 
the final outcome of the game. The game relied heavily, on showing the players instead of 
telling them, but there were complications with the initial tests, only 1 out of 9 of the testers 
did understand the story that we were trying to convey.

The game were put on hold to make room for research that can help to further develop and 
give us valuable data that we can use to better our initial design. The game project has split 
into three different researches and are that follows, composition design, character 
development and story development. This paper address the composition aspect of the 
research.

2.2 Composition

Composition is the arrangement of visual elements within a scene. We use composition to 
attract and guide the player through the levels, it could be arranging objects in a certain way, 
adding lights that attract attention or using shapes to guide the players eyes.

Composition can be studied and defined when searching for it, but the purpose of 
composition is to attract and guide the viewing audience on a subconscious level.

2.2.1 Lighting

Lighting is used to control the values in the game making objectives stand out and catch the 
attention of the viewers, It can also be seen as an educational tool where the players can learn
to associate a certain value to a certain situation. Gullbrand, J. writes an example in his thesis 
where he studies a game that does not use lighting as a way to attract attention. Then he 
makes a new proposal for the game where he adds light within the scene to attract attention, 
he makes the light a red color so the players can now associate the light with the situation in 
later encounters in the game.(Gullbrand, Jerker. 2012)

If we teach the players that the color red indicates fighting, the player will learn associate the 
color red with fighting throughout the game. And if we teach the players that blue light 
indicates guidance, the players will associate the color blue with guidance.
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2.2.2 Shapes and movement

Visual shapes are objects with boundaries, shapes influences each other and when they are 
mixed together they give rise to movement. Movement are lines that guides our eyes when 
studying an environment. Shapes are dependent on the spatial orientation it is viewed from 
and changes when studied from another angle. A person's memories and experiences also 
affects how shapes are interpreted.(Arnheim, Rudolph. 2001)

2.2.3 Rule of odds

Rule of odds is the rule of using an odd amount of objects in a composition, pairing objects 
together in odds, threes, fives and sevens and so on. By applying the rule of odds to the 
composition it lets the viewers mind trying to pair up the odd amount of objects. The mind is 
searching for the last object so the viewers are kept busy with trying to pair up the objects. 
Using an even amount of objects, the composition becomes less interesting for the viewer 
because the mind has already paired the objects together and does not need to search for a 
connection between the objects. (Boddy-Evans, M. 2015)

Studying rule of odds to help with increasing attention towards certain areas and, using even 
numbers to blend non important objects in the background and odds to increase the interest of
an area or objects.

2.3 Level design

Level design is to create the environment that the players navigate through. Combining 
composition in order to create a readable environment that the players can almost 
instinctively navigate through. 

2.4 Camera perspective 

The perspective of looking through the eyes of the character. Using first person view helps to 
immerse the players within the game and witness what the character sees.
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3 Previous works within the subject area

In Piaskiewicz, M. article he writes about when and where different compositional methods 
can be applied. He mentions environment composition and writes about it being the “big 
picture”, he then continues on and explains it as, everything that the player sees. He proceeds 
to write about different areas where composition can be applied and viewed more easily such 
as corridors and rooms because the mentioned areas can only be viewed from a minimal 
amount of angles. This makes guidance of the players attention easier because the player is 
more likely to notice what we want to show.

Piaskiewicz, briefly writes about “Environment Elements Composition” and defines it as 
objects that are apart of the environment composition, the big picture. He then further 
explains what he means by mentioning the use of the objects as props such as garbage around
the dumpster or rocks on the ground. The objects doesn’t have a real compositional meaning 
but instead helps to annunciate important parts of “The big picture” and that the props can be 
viewed from arbitrary angles and help to bring attention and meaning into a scene.

Gullbrand, J. writes in his bachelor thesis about the importance of objects placements and 
continues with describing an example about placing a teddy bear in a store window compared
to placing a teddy bear on top of a bed in a prison cell. Then he writes about how any element
will influence its immediate area and how the relationship between the surroundings and an 
object gives meaning to the scene just by their association with each other. 

This would also make parts of the actual level more interesting and attractive to the viewer 
which can be used to guide the players attention towards important areas within the game.

Piaskiewics, lastly mentions “Visual feedback & Navigation”, and he describes the usage of 
highlighting objectives, he writes a brief example about if the goal is to reach a certain area 
within a game you need to show the player where he is supposed to go. Then he adds that you
can add composition rules to highlight the area to catch the players attention and affect his 
path.
Artists have used shapes and lines to guide the player’s eyes and create harmony and 
movement within painting and pictures for centuries. Solarski, C. explains the thoughts 
behind using shapes and lines is to sub-consciously guide the players eyes in the 
environment. He also shows examples and explains “The old masters” techniques and 
demonstrates the geometry that can be found in paintings that helps to guide the eyes around 
the picture and create movement. 

Solarski then states that “The simpler a visual statement, the easier it is for audiences to 
engage with your artistic message.” By deciding on, and sticking with a composition used for
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guiding, it could be read subconsciously by the players, if they have already been introduced 
and guided by the composition previously.

Arnheim, R. writes about that the observer's position in a 3D-environment has influence on 
the balance of the whole composition and he expands this by questioning if the architect is to 
balance his own design in relationship to the observer’s perspective or must he consider both 
perspective views and balance them against each other?

What Arnheim writes about interests us because he addresses the problems on a philosophical
level that we encounter while designing the level. The player is in control of the camera and 
this is similar to the observer in the previously mentioned text by Arnheim. This means that 
we must take into consideration the player’s effect on the composition and try to design 
accordingly.    
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4 Purpose

The purpose of this paper is to study how the use of composition can help to guide players 
attention towards objectives and important sights. By being able to direct the players 
attention, it could create less frustrating moments within the game where the player is unable 
to read, and understand the composition. If the composition is not readable enough it could 
lead to that the players will miss important objectives which ultimately would end up in 
confusion. Confusion would be that the players are unable to navigate through the game or 
miss important events and objects. 

The goal is to repeatedly point towards the objectives using unified composition. Then 
repeating the composition in-order to establish a pattern that players can subconsciously read 
and understand to achieve a better flow, and to minimize the time spent on figuring out what 
or where the objective is without telling them using verbal communication means.

The data and tests that are conducted will be reviewed, then treated as a foundation to our 
upcoming iterations in a game project.

The hypotheses we have are that follows:

Attracting the players attention towards objectives. Using object placement and high-lighting 
methods to catch the players attention.
 
How can composition attract attention towards objectives within a 3D environment, and are 
there certain technique or techniques that can help to attract attention?
 
Our theory is that by using compositional techniques we can direct and guide the players 
attention towards game progressing elements and objects.
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5 Method and materials

The thesis is based on a game project we were working on during the writing of this thesis. 
The project was created together with three other people. The game was used as a base to 
build our levels for the thesis, the reason for choosing this are that we have an interest in 
making games and we also wanted to work on our game project.

5.1 Group project
The study is done by two people, the group were made out of five people that worked on the 
actual game that we tested with. The people who worked on the game were Joakim Mäklin, 
Sebastian Lindblad, Tobias Carlsson, Joar Hedvall and Charlie Claesson. The goal with the 
project was to create a game with a narrative focus. During the exam work the group split 
into smaller groups with their own research subjects, the subjects were tied to different 
aspects of the game to be able to still work with the game. There were three different groups, 
group A which consists of Joakim and Sebastian, group B which consists of Charlie and Joar 
and lastly group C which consists of Tobias. Each of these groups had their own research 
focus for the project.

Group A, Joakim and Sebastian, was researching composition in level design. They were 
going to do this by using one of the levels in the game and developing it with the purpose of 
guiding the player using composition.

Group B, Joar and Charlie, were working on how to use environments to convey characters 
traits and that character's narrative without using any help from text in the game. They used 
one level.

Group C, Tobias, was investigating player engagement in video games. he read research 
about the subject and then applying his findings on the levels in the game to test if it would 
increase the player's engagement with the story.

The group were working together on creating the game, but each of the sub-groupings were 
also focusing on implementing what they needed to do their research. Each member of the 
group had their own different role in the game project in addition to working on their own 
studies.

Joakim Mäklin was responsible for most of the concept art that was created for the game to 
be used for the rest of the team. In addition to this he also worked with creating smaller 3D 
assets to be used in the levels.

Sebastian Lindblad worked much with creating 3D assets for the game. Sebastian has done 
3D assets for most of the levels in the game. Sebastian wrote the story together with Joakim.
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Joar Hedvall worked with the programming for the game and the majority of events for the 
game. This includes all the mechanics the player can use to interact with the world and the 
various things that happens when the player presses buttons in the levels. 

Charlie Claesson created 3D objects that can be found in the levels. He also did many of the 
various animations that play in the levels, these animations are things such as doors, things 
that happens when the player interacts with objects. In addition to this he also helped by 
making events for some of the levels. 

Tobias Carlsson created most the textures and materials for the game. Tobias also did a lot of 
work by creating the terrain some of the levels, as well as various 3D assets that was used in 
the levels. 

5. 2 Design of Test levels

We created two different levels, one of the levels is supposed to be part of our game project, 
the other level was designed to do further tests on rule of odds. Our original plan was to use 
only on level to test with, the large game project level, however tests on the level were too 
broad and limited. We designed a second test level which only focused on rule of odds 
because we had received interesting data that required further studying.
 
One of the design problems we had to overcome was the fact that the player were in control 
over the camera, this makes it different from other visual media like paintings, photography 
and film where the camera can be controlled by the creator. Instead we had to guide the 
player into being in the right location.

5.2.1 Bunker level

The bunker level is split into two different spaces and are that follows; The open space 
integrates larger objects and more complex design where the players has to read the
environment in-order not to get lost or not being able to progress within the game. The area 
provides room to incorporate larger areas where we can test to guide the players attention by 
using geometry. The open space area helps the players to get a sense of scale and depth.

And; The closed space is more of a directed experience for the player as we have a more 
control over what and where the player looks, due to the levels linear nature. 
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5.2.1.1 Lobby

The Lobby is the first area of the level that the player encounters. It is a closed space with a 
design that echoes throughout the rest of the level.

The first test is a player triggered event in the middle of the room, a large metallic cylinder 
which is mounted inside a hollow cylinder falls down and the entrance to the next area can be
spotted through the hollow cylinder. In this test we use movement as a way to direct the 
players attention towards the entrance for the next room.

5.2.1.2 Elevator ride

The elevator is not visible at first it must be triggered by the player, once triggered the 
elevator starts to descend and moves down the elevator shaft and becomes visible for the 
player. We use movement to catch the players attention once the elevator is moving into 
position, a bright light is added in the elevator to further increase the attraction from the 
elevator.

When the player enters the elevator area an event is triggered and the elevator starts to 
descend. The elevator is designed to be open, and not to block the view to offer the players an
overview of the central area and to give a sense of scale to the players.

5.2.1.3 Centeral area

The Central area of the level is where the player spends most of his time, we use geometry, 
lights and movement to guide the players attention. The majority of the central area is 
cylindrical, and parts of importance such as bridges uses horizontal shapes to help guide the 
player.

In the middle of the central area there is a freestanding structure, this area is called the Silo. 
The Silo is designed vertical and is used to guide the players attention vertically. There are 
two bridges connecting to the silo and are the only ways to access from, the bridges are 
horizontal to break the vertical lines that the Silo is projecting and to show the player the 
objective. We increased the attraction of the area by adding blue lights that blinked in 
sequence vertically. The Silo is used to frame out non relevant information for the player by 
limiting the view over to the other side of the central area, and increase player attention in the
current area.

To transport around in the central area we use rail-carts that moves between transportation 
platforms. The platforms function is to be a hub of transportation around on the current floor 
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level that the players find themselves on. There is an large amount of transportation 
platforms, the platforms can be seen within the central area and most of them are used to 
create the illusion of the level being a massive complex and rather than being functional and 
useful for the actual level.

The rail carts are used to progress horizontally through the central area. The level is divided 
into six different sections where four are traversable and used for the level at the time of 
testing. When players step on the rail cart, they trigger an event where the players movement 
controls are disabled and the rail carts move along a pre-scripted path.
The controls are limited to camera controls to encourage the players to study the 
environment.
The players are forced to ride the rail-carts, this way we can predict that the players have to 
pass through this area to progress.

Office areas function in the level is to allow the player freedom in movement and giving them
a possibility to explore. The office area also connects the central area with the outer ring area 
of the level. 

On the second floor a laptop with blue light and a coffee mug have been placed on top of 
boxes. The blue color of the light is contrasting with the orange color from the rest of the 
lights in the area, to make the laptop easy to distinguish from its surrounding. This is used to 
direct players attention towards the platform and help lead the players. Another version exist 
on the third floor, this time the light source itself is not visible from a distance as it is hidden 
inside a room, instead the light is leaks out to the platform though the windows.

5.2.1.4 Outer ring

The outer ring use light to guide the players. We position the lights to see if the players look 
and walk in the right direction. To test this we placed out two lights in similar areas of the 
level, one light was placed in the middle of the screen the other light was placed so it would 
be close to the rule of third. The test is to see if the there is any difference in players 
movement. The difference we were looking for was if the player moved and looked in the 
right direction directly or of they had to stop and look around to figure out where to go.

5.2.1.5 Horizontal and vertical lines

Within the central area we decided to use mostly vertical lines that can help the player’s to 
gaze upwards and get a sense of scale of the level. The vertical lines are complemented by 
horizontal lines that showcases the areas where the player is supposed to progress towards, 
we decided to keep the horizontal lines to a minimum and only try to disrupt the vertical lines
when necessary to keep the flow of the design and to simplify the layout for the players.
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5.2.2 Implementing a second test level

The second test level is used for testing rule of odds. The level was added as an extra level 
due to interesting results gathered from the previously mentioned level.

5.2.2.1 Odds or Evens 2

The players start in an empty room, in front of the player at the end of the room there is a 
black square. This area is used to brief the players on how the controls work, and the 
objective of the test. We tell all the players that they will be faced with 7-11 different test 
rooms with boxes on each side of the room and that they have to run towards either the left 
side or the right side and when they have chosen a side they will get teleported to the next 
room. Then we tell them to run towards the black square whenever they feel ready to begin 
the test. The players get teleported to one of 10 rooms, the rooms get's randomly selected 
from a pool out of 10 rooms until 7 up til 11 tests have been completed by the player. The 
reason behind their being between 7-11 rooms was because of an unexpected error that 
occured when programming the randomization of the rooms, we did not have time to account 
for the error and decided to leave the error as is. The different sides has either an odd amount 
of boxes or and event amount of boxes. There are never more than 1 odd and 1 even amount 
of box groups present in each room.

5.3 Data Gathering

We held two test sessions, one for each level. The first level took between 6-12 minutes to 
complete and the second level took 1-2 minutes to complete. we aimed to test with 10 people 
in each test sessions. We play tested with randomly selected people from our school. The 
play testers were told to progress through the level using “W, A, S, D” keys on the keyboard 
for movement, the mouse to look around and “E-key” to interact with objects.

The playtesters screen and face was captured onto a computer and was stored for review. It 
was important to record the actual gameplay session in-order to see what attracted the players
attention. The facial recording plays a part when it comes to analysing the predetermined 
points to see if the players acknowledges the events, they could spot it with the eyes but not 
move the actual game camera towards the area.

Lastly the data recorded could be important to look at if we have generally missed something 
or if the players react to some things that we did not take into account, or planned on.

5.3.1 Open broadcaster software

Open broadcaster software, shortened OBS, is a free open source video recording software 
which is mainly used for streaming the user's screen onto a streaming service such as 
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twitch.tv. However OBS also offers the ability to record your own screen locally and add 
additional video capturing sources such as a camera. 

We used OBS to capture our testers play-sessions including facial video. The recordings were
stored locally.

5.4 Materials

we decided to use Unreal engine 4 to build our game with. 3ds max and blender were used 
for the creating of 3d models used in the game and for the test levels. Used photoshop to 
convert photos into textures to cut down on time spent on textures.

5.4.1 Unreal engine 4

Game engine created by Epic games inc. Unreal engine 4 where we assemble the scene. 
Unreal engine 4 offers us an array of different functions. The decision to use Unreal engine 4 
was because we have previous experience with the engine. It give us workplace that we’re 
both comfortable and capable of creating our scene in.

5.4.1.1 Material Editor

Physical based rendering is the method Unreal engine 4 use to render materials. Used to 
metallic on the silo to get reflections from the lights from the offices. 

Emissive Materials we used for creating light and together with Point lights used them to 
catching the players attention.

5.4.1.2 Lighting

We used light as one of the main ways to lead the players, the main color on the light used 
was a orange color #FF9F58FF, then we used a contrasting color to lead the players, we 
choose to use a light blue color. 

There were two types of lights used in the level, and are that follows.

Static lights requires less of the computer to render because the shadows are baked rather 
than rendered in real time. The baking process only allows for three overlapping attenuation 
radiuses which limits the use of static lights.

Movable lights are lights that can be animated because the shadows that they cast does not 
bake but are instead rendered real-time which does affect overall performance. And does not 
affect lightmass or does not properly cast shadows. 
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5.4.1.3 Martineé

Matineé is a animation tool within unreal engine 4. Matineé lets the user animated objects 
and create animations within the game engine. Matineé was used to animate events such as 
opening doors, moving the elevator up and down and moving the carts within the bunker 
level. The matineés can then be referenced and controlled inside of Blueprint.

5.4.1.4 Blueprint

Unreal engine 4 offers a visual programming suite that is called Blueprint. Blueprint uses a 
visual node connecting environment where most of the lines of code are stored in the engine 
and can easily be referenced using keywords. Blueprint give us an easy programing 
environment where we only have to focus on the logic rather than the familiarity with any 
code language syntax.

The events that occurred during gameplay was put together using Blueprint, examples: 
flashing lights, opening doors.

5.4.1.5 Post-processing

Post-processing was used to create the mood for the level and to increase the quality on 
reflection capture spheres, we used the reflections to give the metal of the Silo a reflection of 
the lights from the surrounding offices to make the plain metal material on the Silo more 
visually interesting, we also communicates to the player that there exist something giving off 
light opposite to the Silo.

To achieve the visuals in the bunker level we enabled in the post-processing volym, film 
color #6F56B00 to give the level a warm look. Contrast at 0.08 to increase the darkness on 
the shadows. Fringe intensity at 0.4 and Vignette intensity at 0.6 to help achieve a more 
immersive look, by trying to get closer to what a human eye sees. Vignette also helps with 
darkening the edges around the screen to make players to focus in the middle of the screen.
Anti-aliasing chosen for the level was Temporal anti-aliasing. To smooth out the jagged 
edges on objects in the level. Gaussian depth of field was used to limit how far the player can 
look. So they instead focus on the area around them. We used the setting for the depth of 
field:
Focus distance on 0
Focal region at 5575,22
Near transition Region at 3000 
Far transition region at 5000
Near blur size at 15
Far blur size at 15
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5.4.2 Blender

Blender is a free open source 3D-software. Blender is created by the community and driven 
by The Blender foundation. Most of the geometry was created in Blender such as the level 
layout. Blender was also used for prototyping the level layout, it offered us a way to imagine 
the level design before exporting it into the game engine.

5.4.2.1 UV mapping

Uv-mapping is the technique of projecting a 2D image onto a 3D-model. Most of the props 
that were created was uv-mapped in Blender. The reason behind this was due to familiarity. 

5.4.3 3ds max

3ds max is a 3D modelling software developed by Autodesk. 3ds max was used to create the 
smaller props, such as chairs, boxes, file cabinets. Planar modeling and box modeling was 
used to create the different props. The usage of different 3D-modeling softwares was because
of familiarity and personal preferences.

5.4.4  Photoshop CS6

Photoshop is a image creation and editing software by Adobe Systems. Photoshop was used 
to create Textures for the models and effects used in the test levels.

 5.4.4.1 Converting photos textures 

This is the method we used for the game project and the test level to create textures. Due to 
the amount of levels we used photos as a base for textures to speed up the process of creating 
textures. The method we used require the 32-bit version of Photoshop CS6. Texture process 
goes as follows. Start off with a photo as base at 100 % layer opacity. Then copy the photo 
base layer, keep the layer type as normal with an layer opacity at 55 %.  On the new layer use
the “palette knife” filter with the following settings:
Stroke size: 12 
Stroke detail: 3
Softness: 10

Next copy photo base layer again with the layer type set to normal and layer opacity at 25 %. 
Take the new layer and place it on above other layers. This time use the “crystallize” filter on
the new layer with the Cell Size setting at 7.
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After that the texture have to be merged together. One way it can be done is to right click on 
a layer and select “merge visible layers”, this will take all the visible layers and merge them 
together to create a single layer. Another method to keep the work layers in case adjustments 
need to be made is to create a new empty layer: In the new player press “Ctrl+Shift+Alt+E”, 
this will project all the visible layers together and create a merged copy. The final step is to 
use a Sharpen filter on the new layer.

5.4.5 CGtextures

To cut the time required on creating textures for the project we used photos as base for the 
textures. some of the photo textures we got from the website CGtextures.
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6 Results

We created two levels that we used for testing, we had a test sessions for each of the two 
levels the first test with nine players and the second test with twelve players.
 

 6.1 Test Session 1

The first test was done with the Bunker level, it was tested with 9 people 
 

6.1.1 Movement Test

Tests where movement were involved in order to catch the players attention. 

Figure 1. Falling Pendant Data.

From Author's 2015.

The player triggers an event in the starting area where a pendant falls down and reveals where
the players supposed to progress to.

Figure 2. Elevator Appearance Data. 

From Author’s 2015.

Player triggered event, elevator descends and reveals..

Figure 3. Elevator Ascending Data.

From Author’s 2015.

Player triggered event, elevator starts ascending behind the players.
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Figure 4. Crazy Cart Data.

From Author’s 2015.
 
Player triggered, A rail cart travels past the player and tries to direct attention towards, 
Elevator ascending.  

6.1.2 Simplification

Areas in low contrast where a high contrast object is placed.

Figure 5. Computer in Lobby Data.

From Author’s 2015.

Computer placed in the starting area.

Figure 6. Computer 2nd floor Data.

From Author’s 2015.

Computer placed on the second floor in the central area. Computer is placed in a low contrast 
area and emits high-contrast lighting.

Figure 7. Office Light Data.

From Author’s 2015.

Computer screen placed within a office on the third floor of the level within the central area. 
Lights up a office using high-contrast, nearby offices are low contrast.
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Figure 8. Simplification Office Data.

From Author’s 2015.

A key that is needed to complete the level is placed in a low-contrast room on top of a high-
contrast box.

6.1.3 Guiding Lights

Guiding lights were lights that increased in brightness sequentially in a direction to attract 
player attention and guide it towards a location. 

Figure 9. Silo-Bridge Data.

From Author’s 2015.

Lights were placed in the central area. Attached on the silo and the bridges that connects to 
the silo.

Figure 10. Outer-ring guide light Data.

From Author’s 2015.

Lights were placed in the outer ring area. Attached on the wall in front of the door opening. 

6.1.4 Interactables

Interactable events where the player had to interact with the objects in order to progress.

Figure 11. Door lock Data.

From Author’s 2015.
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A button that were highlighted with bright lights, and guiding geometry.

Figure 12. Security Puzzle Data.

From Author’s 2015.

Button placed in a control room that is visible from a locked door. To open the door the 
player must find the way to the control room and activate the button.

Figure 13. Silo-Button Data.

From Author’s 2015.

Button placed inside of the silo.

6.1.5 Lighting

Lights placed in height with the player. Used to attract attention towards a direction.

Figure 14. Outer-ring Light 1 Data.

From Author’s 2015.

Outer ring light was placed after a straight corridor that lead into the outer-ring. The lights 
position was shifted to the right to hint the players in which direction they were supposed to 
progress.

Figure 15. Outer-ring Light 2 Data.

From Author’s 2015.

Outer-ring Light 2, was placed after a straight corridor that lead into the outer-ring. The light 
were positioned to the center of the screen to see if the player would become confused.
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Figure 16. Silo-Control room light Data.

From Author’s 2015.

Lights placed in the silo control room to hint where the player were supposed to go.

6.1.6 Odd and Evens

There was an lighting error in the test room where the side with the even numbers looked like
the side with the odd numbers and the side with the odd numbers looked like the side with the
even numbers. 

The test was designed to see which side the players choose.

Figure 17. Odds And Evens 1 Data.

From Author’s 2015.

One side had an odd amount of boxes the other side had an even amount of boxes.

6.2 Test session 2

Due to interesting results regarding the former odds and even test we devised a second test 
where the focus only relied on testing odds and evens.
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6.2.1 Odds and Evens 2

Figure 18. Odds And Evens 2 Data.

From Author’s 2015.

The players were told to choose the side that they felt comfortable with. It was either a side 
with an odd amount of boxes or an even amount of boxes. Each tester tested between 7-11 
rooms. 
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7 Analysis

Analysis of collected data and tests.

7.1 Test level 1

All the tests besides Odds vs Evens 2, were conducted within Test level 1.

7.1.1 Movement tests

Figure 19. Falling Pendant.

From Author’s 2015. figure shows the pendant highlighted in green.

The falling pendant test was designed to show where the player was supposed to move to in-
order to progress further into the level. The inner circle of the structure that is shown in the 
picture above falls to the ground and when the player looks through the remainder of the 
structure it funnels towards gateway behind it.

One out of nine players acknowledged the falling pendant and was directed towards the 
gateway behind it. This could have something to do with it happening when the player moves
within the area and the player has already lost interest with the object. The pendant was 
planned to also make a heavy metallic sound cue when it drops to the floor which also could 
have helped in attracting the attention of the player. The test was a failure but it helped us 
getting more information on how to execute such a guidance. 
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Figure 20. Elevator Descending. 

From Author’s 2015. The figure shows the elevator highlighted in green.

In the elevator test we used movement light and a corridor to channel the players attention 
towards the important object. When the player enters the corridor the elevator starts to 
descend and come into the players point of view, we added further lights to further enunciate 
the importance of the object itself. Studying the data that were collected we agree that the test
was successful with eight out of nine players acknowledging the descent of the elevator. The 
thought behind the test was to underline the importance of the elevator by keeping the 
surroundings simple by using red colors, lights, movement and a narrow corridor that allows 
us to direct the focus towards the area where the elevator appears. 

Crazy Cart and Elevator Ascending.

The crazy cart test we used light and motion in form of a runaway cart that speeded past the 
players. This was meant to attract the players attention and guide their focus towards an 
ascending elevator behind the player. From the data gathered we can see that the test did not 
succeed as seven out of nine players did not react to the cart and failed to acknowledge the 
ascending elevator. We gathered a couple of clues from watching the data the suggested that 
the feedback that the player received was insufficient, and could be due to lack of gameplay 
and mechanics, the players were eager to finish the level rather than studying the 
surroundings.
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7.1.2 Simplification

Figure 21. Computer in the Lobby area.

From Author’s 2015. figure shows a computer on a small table with a table lamp and two 
chairs next to it.

The test was placed in the starting area of the level, and was planned to attract players in an 
otherwise empty area. The test was an success as 8 players reacted to it and 6 players walked 
up to take a closer look. The test interfered with “The falling pendant” test and attracted 
player attention before the pendant test was finished. Why the test was a success could have 
something to do with the players searching for an objective within the game, and made the 
cross reference between earlier played games where information usually appears when 
interacting with objects. 

Figure 22. Simplification Room.

From Author’s 2015. figure shows a highlighted box.

In the simplification room we tweaked the values of the room and highlighted the important 
box projecting a light source from above the important object. 5 out of 9 players did not look 
towards the highlighted box and were confused by the objective of the room. 2 out of 9 
players looked towards the highlighted box but continued to search the nearby boxes instead 
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of getting to the highlighted box a once. 2 out of 9 players successfully rushed towards the 
highlighted box and completed the objective immediately. The technique showed some 
promises because 4 out of 9 players noticed the highlighted box upon entering the room. 
However we can not draw any conclusions based from the results because more data and 
further testing would need to be done.

7.1.3 Guiding Lights

Figure 23. Silo-Bridge.

From Author’s 2015. The figure show the silo-bridges highlighted in green.

The guiding lights test revolved around showing the players the silo bridge was devised 
within the central area. The player is faced with vertical objects that tries to attract attention 
upwards, to further attract the attention we added guiding lights that changed intensity 
sequentially. All the guiding lights are blue and this were the first time that the players were 
introduced to the composition.

The test was a failure as 6 out of 9 players showed no interest with the lights. There were two
instances where the players saw the first lights but did not follow the sequence and failed to 
acknowledge the silo-bridge. Only 1 player followed the sequence towards the silo-bridge 
and succeeded to acknowledge the tests objective. We believe that the placement of the lights
could have been better and that the values in the nearby could have been lowered to further 
increase contrast and attraction.
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7.1.4 Interactables

Figure 24. Security Puzzle.

From Author’s 2015. The figure shows a lit room with a button next to the window 
highlighted in green.

In the security puzzle test the players path was blocked by two doors, one door that the player
could open and the other one required the player to move into a room and press a button. To 
help the players and to attract attention we used light highlight the room that the players 
needed to get to in-order to complete the puzzle, the players were meant to backtrack out of 
the newly entered room and search for a path into the highlighted room.

This area led to confusion for the players as 7 out of 9 players got stuck. It could be that the 
reason for the confusion was the result of the button itself not being properly visible to the 
player and therefore the player could not come to the conclusion that they needed to press a 
button in another room.

7.1.5 Lighting

Figure 25. Outer-ring Light 1.

From Author’s 2015. figure shows a light that is placed to the right.
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Test to guide the player with light placed to the right on the walkway in the direction we 
wanted players to go to. the lights were placed following the Rule of thirds. The data showed 
that six out of nine players looked to the left into a corner instead of looking right. as we 
noticed this after the test sessions we could not get an answer out of the players why they 
looked there, but our theories are that the players were expecting something to happen or a 
curiosity about what was to the left since the area was dark. 

We think that this test supplied us with interesting data and we feel that the test needs further 
development to be able to learn why this was the case.

Figure 26. Outer-ring Light 2.

From Author’s 2015. figure shows a light placed in the middle of the screen.

In the second outer ring test we decided to see if the players would get confused by a light 
placed in the middle of the platforms rather than to the side guiding the players. 3 out of 9 
players ran up towards the light and stopped to study the surrounding before further 
progressing. The result could have something to do with the surroundings were very dark and
that the location offered a place of light were the players could stay and study the surrounding
and look around and spot another beacon of light before continuing, however further tests 
would have been needed in order to draw any conclusions but the data suggests that there is 
some sort of relationship between the light being an area of comfort for some players.

7.1.6 Odds and Evens 1

Figure 27. Odds and Evens 1.
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From Author’s 2015. the odds and evens test, in the middle there is a wall separating the rows
boxes.

We tested to see if even numbers of object attract the player more than odd numbers. we had 
divided a room with a wall on the left side we placed 4 boxes and on the right we placed 5 
boxes. The key were placed on the right side.

Nine out of nine players chose the left side with the even numbers boxes. However when 
studying the test we noticed that the values in the room were too dark and the different sides 
looked swapped. This lead us to create another test where we could properly isolate the test, 
since the data showed great promise.

7.2 Test level 2

Test level 2 was created to further test odds and evens based on the results of the first test 
level.

7.2.1 Odds and Evens 2

The odds and evens 2 test was an isolated experience where the players was faced with 
choosing sides, going into the test we believed that the oddly numbered boxes were going to 
be the most dominant one. However studying the results we discovered that the data 
suggested an almost exact amount of attraction between oddly and evenly amount of boxes. 
The oddly numbered side was 56 times and the evenly numbered side was picked 55 times. 
We have no idea to why this is the reason since the rooms were randomized and further 
research would have been needed to see if the oddly stacked objects draws more attention 
than evenly numbered.
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8 Reflections
Our reflections of the work that we conducted throughout the course.

8.1 The Project

Working together on a game project in conjunction with writing on a thesis had both positive 
and negative effects. Having the team split up into sub-groups cause some communication 
issues as the group got fractured with each sub-group working on their own, each sub-group 
working on their own in a larger project could lead to objects, features and other elements 
being added or removed and this in turn affecting the other sub-groups. Working on a game 
project at the same time also caused some distractions in our own work because you had to 
assist the other sub-groups. However this worked both ways since if we needed help with 
something the other sub-groups could help us. Having sub-groups and working together also 
had the effects of being moral support and being able to quickly get feedback on our own 
work, such as writing the thesis and getting critique on some of our tests or programming 
issues since neither one of us are programmers.

The game project had a schedule to follow and this helped us to have structure as the project 
required us to work on it. The schedule also helped with adding pressure to keep us from 
slowing down.

8.2 Method

Our decision to use a level from the game to test caused problems as it was not initially 
designed for that purpose. Due to the size of the level the time that was needed to build the 
level increased. It costed us time that could have been used on data gathering and collecting 
reference material to help us with the design of the actual tests. We also had problems with 
some of the tests stealing the player attention from others tests, but using a game level also 
showed us that the environment can have effect on the results as the odds and evens test we 
duplicated in an isolated test level yielded drastically different results. Some of the other test 
could also yield different result in an isolated environment but they would also be taken out 
of context.

8.2.1 Test level 1

Grew too large scope, this caused a strain on time to complete the level, due to this the level 
became too restricted for the players movement and implementation of elements needed for 
testing. We did not test having the player make a choice of direction in the level.
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8.2.2 Test level 2

The test level 2 was not initially planned but was something that crept up during the testing 
face of level 1. We sacrificed data gathering and writing to expand on the second test and 
problems with functionality that randomly teleports player into different rooms occurred.

8.3  Conflicting test results

The tests for the odds or evens yielded conflicting result. We conducted two test sessions 
with different levels based on odds or evens the first one level showed every player choosing 
one side, this result got us intrigued and we decided to extend the test by creating an 
additional level to prove or disprove the result from the first test.
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9 Conclusions

What can we learn from this project? We would like to stress the point of keeping it simple 
rather than trying to create more than you can handle. Instead of creating something that we 
wanted to use as a foundation for our upcoming game project we decided to create content for
the game project itself and devise tests within the game project, however the tests and the 
game project suffered from this because we could not dedicate enough time to create game 
worthy content and some tests suffered because of the level design not allowing it for proper 
testing.

We now believe to some extent that the two should be separate and the tests should be more 
isolated instead of having 10 different tests thrown at the players, but on the other hand if the 
tests are only conducted in a testing environment the results could vary when implementing 
within the game which is shown in our tests odds vs evens 1 and 2. Firstly the tests shows 
great promise in test level 1, but when conducted in our isolated Test level 2, the results are 
completely different and the data becomes confusing since the second test suggests that the 
odds vs even is really well balanced and that there is no true attraction towards either one of 
the sides.

We could also be looking at this the wrong way because we studied which side that players 
would choose hoping that the side that the eyes were attracted to would be the side that the 
players choose, when in reality we had the wrong method of measuring attraction of the eyes.
If we were to devise a third test we would use a eye tracking software that can measure the 
attraction of the different compositions based on where the actual player is looking instead of 
where he’s focusing the camera.

If we try to answer our hypotheses we can honestly not give a straight yes or no answer 
because some tests showed promise however some tests led to interesting data that further 
increased our interests for composition. The major one was the outer-ring light 1, where the 
majority of the players for some reason decided to look in the corner instead of just following
the lights, the data does intrigue us and we can see some sort of possibility of using this data 
in later game projects, either it being to surprise the players or to reward them for being 
cautious.

Studying compositional techniques and failing a lot of the times devising worthy tests have 
taught us to keep everything simpler and stay focused on one thing at a time instead of 
wandering away doing 10 things at the same time and making something half-finished 
instead of creating something complete. 
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