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1. Introduction 
Horizon is a 3D, third-person adventure game in which the player travels through a distant land with 

a young drake, called Elyra in search of her brothers and sisters. The game takes place on the Crystal 

Isles where the crystal-back drakes settled not long ago. The goal of the game is for Elyra to find her 

missing family while she still has enough strength. The journey is long and the island is great with lots 

forests, mountains and dead ends. Elyra’s strength lasts while she can recharge herself with food 

found on the way.  

1.1 Intended platforms and requirements 
The game is designed for PC machines running Windows operating systems. 

The system requirements are the following: 

• Desktop PC or Mac winning Windows OS 

• Windows 7 64-bit or Mac OS X 10.9.2 or later 

• Quad-core Intel or AMD processor, 2.5 GHz or faster 

• NVIDIA GeForce 470 GTX or AMD Radeon 6870 HD series card or higher 

• 8 GB RAM 

• Keyboard and mouse 

The above mention system requirements may vary. 

1.2 Target Audience 
The game targets casual gamers of any age. Its intended ESRB (Entertainment Software Rating Board) 

rating is “E” for Everyone. The game does not include any violence, mild language or suggestive 

themes therefore it is suitable for any age. (ESRB, 2014) 

1.3 Preference of implementation 
All aspects of the game will be created with the use of the following software and preferences: 

• Game engine: Unreal Engine 4.14.3 

• Programming language: C++ 

• Game world assets: 3D 

• Graphical user interface: 2D 

• Models wills be acquired from the Unreal marketplace and other third party asset stores 

2. Design 
The game will consist of one main game scene that will feature all the game elements, including the 

Crystal Isles environment, the main character and NPCs, interactive and noninteractive objects and 

main graphical user interface or (GUI). 
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2.1 Environment 
The game is based on a set of islands surrounded by beautiful blue ocean. The main island from the 

bunch is the only one that is available for the gameplay, the rest are only for decoration. 

2.1.1 Terrain 

The terrain will have a series of small hills and mountains as well as lakes. The shape should provide 

an interesting and colourful environment that enables branching routes for level design. Most areas 

of the terrain should be able to be walked on by the player but some specifics must provide collision 

so the player can’t make unwanted shortcuts. 

References: 

 

Figure 1 : World of Warcraft – Feralas 
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Figure 2 - Shem Dawson - Hand painted game environment 

2.1.2 Water 

Blue water surrounds the isles as far as the eyes can see. Due to the intense changes of the shoreline, 

there are multiple bays. Many lakes are also found on the land. The lakes provide fresh water and are 

full of life.  

References: 

 

Figure 3 : SMOSH Food Battle environment concept 
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Figure 4 : Skylanders - Tropical game environment concept 

2.1.3 Foliage 

The environment will have very detailed foliage including huge forests, fields and beaches.  

Forests will be made up of dense tree coverage. These areas will be unpassable. There will be a high 

variety of tree types to provide a more pleasant look.  

Fields will have a wide variety of flowers, bushes, mushrooms and other vegetation to provide themed 

look for different areas. 

Beaches will feature palm trees, sandy areas and small vegetation or dry grass. 
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References 

 

Figure 5 : Robert Yang - "Detailed trees" hack for Unity 3D 

 

Figure 6 : Planet Explorers 
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Figure 7 : Simon Kopp - Concept art 

2.1 4 Objects 

The game will use a series of props to enhance the themed environment visually and to provide game 

functionality for pick-ups and other interactive elements. 

Themed decorations will include rocks, boulders, crates, logs, tables, houses, bridges, fences, crystals, 

and other buildings. Some object should provide the ability for modular building for variety of 

scenarios. 

Usable objects will be types of food and signs that the player interact with.  
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References: 

 

Figure 8 : William Terry - Hand painted props 

 

Figure 9 : Saifur Siddique - Merchant House 

2.2 Character 
The main character, Elyra is a young, friendly looking female dragon. She is a fully animated, 3D 

character with hand painted textures. 

The character will be controlled by the WASD keys for translational movement and can be rotated by 

the X mouse movement as well as Q and E keystrokes. The mouse and keyboard input should 
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complement each other to create a smooth movement. The vertical mouse movement should not 

change the character movement but should enable to see different views. The character can also have 

increased translational movement speed with the press and hold of the left Shift button. 

The camera should be attached to the character to provide a third person viewport. As mentioned 

above, this viewport should be changeable in rotation on the vertical axis. 

The character should have at least two main animations: idle and walk. Further animations could be 

possible such as interaction, run and jump. 

References: 

 

Figure 10 : Game Art - Cute Dragon 
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Figure 11 : World of Warcraft - third person viewport 

2.3 NPCs 
There will be several interactive Non-Player Characters (NPCs). 

Interactive characters will provide Elyra with directions. NPCs will be other dragons not from Elyra’s 

family. This will be visually communicated using a different type of dragon. 

Upon interaction with an NPC, Elyra is told the direction which she should head to find her family. 

Every interaction with a NPC starts with a dialog initiated by Elyra. NPC’s provide direction can be 

interacted with, multiple times.  

2. 4 Pick-up objects 
There will be interactive objects throughout the world that provides Elyra with food and directions. 

The following list shows the interactive objects. The objects should be made as blueprints for multiple 

placement options within the game. 

Name Recharge rate (max 100) Interaction 

Apple bag 50 / 100 Recharges stamina 

Single Strawberry 20 / 100 Recharges stamina 

Single mushroom green 10 / 100 Recharges stamina 

Sugar bag 100 / 100 Recharges stamina 

Pick-up objects should be marked visually to show point of interest (POI). Sparkle and similar particle 

effect are great use for this as they draw attention to the object. 
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Upon interaction with the pick-up object, Elyra’s stamina will recharge by a specific rate defined above. 

Once a food object has been interacted with, it disappears from the scene and therefore it can no 

longer be used again.  

2.5 Graphical User Interface 
There will be two major aspects of the graphical user interface (GUI), the stamina bar and the dialog 

text. 

2.5.1 Stamina Bar 

The stamina bar will provide the main element of the game of restriction and pressure. As Elyra walks, 

her stamina decreases. To keep on with her journey she must maintain her stamina. If the stamina bar 

becomes too low, Elyra significantly slows down and the player must find food to continue. In future 

development this process will mean the game over to the player. To maintain the stamina, Elyra must 

pick up or receive food as described above. 

The stamina bar will have a linear decrease algorithm as Elyra walks. Her walk speed will be static and 

therefore the used stamina per second while walking can also be static. A multiplier of this might be 

used if a run functionality is added. 

Diablo 2 by Blizzard Entertainment and The Trail by 22 Cans use similar mechanics with the use of 

stamina for walking. 

 

Figure 12 : Diablo 2 screenshot 
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In Diablo 2, the stamina bar recharges slowly when the character isn’t walking. This functionality is not 

planned for Horizon. Running out of stamina is the only way to lose the game. 

Figure 13 : The Trail 

The Trail also works similarly as walking reduces the 

character’s health. (Seen on the top left corner of the 

GUI.) The player can recharge the health bar by eating 

the food found on the way and arriving to camps. 

Horizon’s NPC recharge system is a little bit similar to 

this as camps or NPC’s recharge the player’s stamina 

upon interaction. 

2.5.2 Dialog Text 
Dialog text will be presented as a very simple UI 

element. The text will show upon interaction with 

elements or NPCs. Both NPCs and Elyra will 

communicate. Elyra will occasionally say things to 

herself to inform player about the progress.  

Example: After eating food she might say: “Hm, yummy. I really needed this” or “I’ve regained my 

energy! I must keep on going” 

Example: Arriving to specific areas, especially crossroads: “I’m not sure if I’m going the right way” or 

“I remember seeing this tree before!” 

2.6 Flow 
Horizon will use the “bottlenecking” type level layout fundamentals, where there is one start and one 

end with multiple routes on the way.  
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It is very similar to a linear level but the design can be built on multiple paths which provides the player 

multiple options, different challenges and experience. At certain points of the level, the player arrives 

to a “bottleneck” where he must pass through. These areas will be passed through the player in every 

scenario and therefore they can be used as main areas of interaction.  

This model of level design provides the feeling of having multiple options but the direction is still linear. 

It is very important for the player to see the branches in order not to get confused and accidently turn 

backwards which would create a lot of frustration.  

2.6.1 Map and Routes 

The map of Horizon follows this bottlenecking level design technique.  

 

The basic map might seem very big, but in reality, the area is a lot smaller and is able to be completed 

within 10-20 minutes depending on the player’s progress. 

On the following design, the branching routes with bottlenecks and POIs can be seen. 

 

Yellow is the player start, greens are the POIs and purple is the player end. 

2.7 Art 
Horizon will be a colourful, bright, fantasy style, slightly cartoony game with hand painted textures 

and smooth, curvy objects. Objects and terrain will be both friendly-looking with detail.  

Lighting will be bright with some non-dramatic shadows in a sunny environment. The water will be 

blue and slightly see through. See the following reference images for the mood and feel of the game. 
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3. Implementation 
The game was created using Unreal Engine 4.14.3 throughout the project. In the following chapter, a 

brief explanation of the implementation of the main individual parts of the game will be introduced. 

3.1 Terrain 

The terrain was created using a combination of software and services. The original design of the map 

was designed using the map designer on FantasyNameGenerator.Com.  

 

This design was then imported to Adobe Photoshop to have the detail removed on the land and was 

made greyscale, featuring only two grey colours with a very small difference in brightness.  

 

This greyscale version of the map allowed to have a terrain created in Unreal Engine 4 (EU4) using the 

heightmap-based terrain generation. 

 

Once the terrain has its basic shape within the editor, the built-in sculpting and painting tools were 

used to create the most suitable heights and colours on the terrain needed for foreshadowing, visual 

blocking and other level design techniques. 

http://www.fantasynamegenerators.com/map-creator.php#.WNt_wjvyuUk
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3.2 Water 
The ocean that stretches across the entire 

terrain is made by using a scripted plane, 

provided in the WaterPlane asset package 

from the Unreal marketplace. This scripted 

plane has several properties that allow 

seamless and dynamic resizing without the 

loss of texture quality.  

The material used for the water 

representation is that included in the Fantasy 

Environment asset package, acquired in the 

market place. The reason for using this is to 

keep the bright and cartoony feel to the 

game and therefore avoiding to add too 

realistic water. 

The water plane makes up not only the 

oceans but also the land-based lakes and 

creeks.  

The plane does have collision at the time as swimming functionalities had not been developed for the 

current version of the game. This can be removed in future versions. 

3.3 Foliage 
Small and frequent foliage such as grass, flowers and cattail was created with the foliage creator in 

UE4. The single animated meshes provided by the asset packages were added to the foliage editor 

and painted on the terrain. The meshes were individually customised in the foliage settings to optimise 

performance by removing 

some effects such as shadow 

casting and collision.  

Other foliage such as trees 

were individually added to the 

terrain, some used in bunches 

made in custom blueprints for 

faster development.  
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3.4 Avatar 
The avatar was created to the sample of the avatar tutorial provided by the course. The mesh and 

texture of the dragon representing Elyra was provided in the Tiger Dragon asset package from the 

Unreal Marketplace. The properties of the avatar was customised to provide the most natural feel to 

the character controls and viewports.  

3.4.1 Avatar Animation 

Elements required for smooth 

animation of Elyra were all provided in 

the package. This includes the 

character skeleton and animation 

clips, excluding any animation blends 

or animation blueprints. 

Due lack of animation blueprints or 

blends, each animation for the most 

basic character actions, such as 

movement and idle, had to be created into a new animation blueprint.  

The animation blueprint was 

created with multiple state 

machines to enable movement 

transitions and randomised idle 

animation clips.  



21 
 

3.5 Interactive and Pickup Items 

Interactive zones and items were created using the InteractiveItem class. Collectable objects were 

created using the PickupItem class. Both classes  have very similar structure with only one difference: 

Interactive items aren’t collected while pickup items are. Both classes are given a proximity sphere 

that detects the close proximity of the avatar and triggers several functions such as the creation of UI 

messages, object pickup, object destruction and the alteration of the character’s stamina.  

 

Some interactive objects are given no mesh and are used to trigger tutorial-like messages in specific 

zones. These are especially useful in the beginning of the game to help the player learn the objective 

of the game as well as the narrative of the story. 
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3.6 NPCs 

There are 16 interactive NPCs in the game that all communicate with Elyra to help her find her way to 

her family. Each NPC has its unique sentence as well as appearance and themed role.  

All NPCs are given idle animations. Some are given the common idle, some are given special ones. 

 

All NPCs are derived from the NPC.cpp class that holds their basic functionality. This includes a 

proximity sphere which triggers a unique UI message on trigger.  
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Unique properties such as message, name and icon make them individual. 

3.7 UI 
The UI of the game has two elements: the stamina bar and the message. The UI is controlled and 

drawn by the MyHUD.cpp class. 

3.7.1 Stamina Bar 

The stamina bar is created by the void DrawHealthbar(); function. This created a dynamically 

changing stamina bar on the corner of the screen. The actual bar of the stamina itself gets the value 

from the Avatar’s Hp property which is an integer between 0 and 100. 

 

The bar is decreasing as the character moves. This is all controlled in void DeductStamina(float 

amount) in the Avatar.cpp. 
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3.7.2 Messages 

 

Messages are drawn on the UI via the void DrawMessages() function defined in the MyHUD.cpp using 

the properties of the message defined by the Message struct in the MyHUD.h. 
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4. Testing 
Testing was carried out throughout development of the game using 4 methods of testing. These were 

unit testing, integration testing, balance play testing, and final play testing. 

4.1 Unit test 
These were the smallest tests in the game, testing individual functions added or changed. The goal of 

this test was the ensure that the desired functionality works as planned. This was followed by 

integration testing. 

4.2 Integration test 
When a specific function or even feature was created, and passed the unit test, it was integrated 

within the game to work with other features.  

A good example to this is the stamina bar. The bar can work simply on its own on the UI but its values 

and visual output highly depend on the avatar’s movement.  

4.3 Balance play testing 

Once every feature was integrated into the game, the game was in a playable state but not in a final 

one. It was very important to balance the specific values that provided the game play such as the 

stamina deduction rate, movement and run speed, pickup object values and NPC messages.  

Balance play testing had to be run in iterations until the perfect balance of the gameplay was achieved. 

4.4 Final play test 

When all tests had been run and passed their minimum requirements, a final game play test was 

executed in which the game was run from start to end. This was useful to see the difficulty of the game 

as well as to notice some misplaced objects from the character’s perspective such as floating objects 

and false collisions. 

5. Conclusion 
As a conclusion on the game design and development, it can be said that the game has succeeded to 

represent a full prototype with a start and end including a minor tutorial phase.  

The game has very strong level design and visuals with an easy to understand objective and visual 

guidance as well as written tutorial. 

The game, however, lacks many other major aspects such as audio elements and menu system. Some 

minor elements are also lacking due to the limited time for development. This could be personalised 

NPC animations as well as smoother character animation blends and visual enhancements. 
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The game has a great opportunity for further developments thank to the object-oriented approach. It 

is easily can be broadened by new features and even levels. 

Overall, the game has a great potential to be successful amongst the targeted audience with further 

development.  


