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Treasure Hunter Game 
 

INTRODUCTION 
 

Treasure hunter is a single player game, where the player must collect a shovel, to uncover the 
buried treasure and bring it back to the ship. There are crab enemies that must also be avoided. 

REPORT 
 

CONTROLS 
 

Keyboard Key Movement 
W Up 
A Left 
S Down 
D Right 
Space Dig 
Esc Close/Escape 

 

 

VISUAL STYLE AND THEMES 
 

My final art style was dramatically different to what I had envisioned. I had ended up choosing 
very basic primitive models as I chose to focus on implementing the core gameplay. I would 
have liked my game to look like my original reference art, but I had struggled to create or find 
my own 3D models within the time frame. 

 

Textures Used 

Page 2 of 32 
 



 
 

   

GROUND​ ​ ​   WALL​ ​ ​ TREASURE CHEST & GANGWAY ​
​
 

    

Player​ ​ ​ Crab  ​ ​         Gangway​ ​      Dig Spot        

 

DESIGN DOCUMENTS 
 

HIGHER-LEVEL GAME LOOP FLOWCHART 
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CLASS DIAGRAM 
 

Prior Class Diagram 
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Final Class Diagram 
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TESTING 
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Test Number 1 – Game Initialises 
 
The window is generated when the application opens, and the basic background is created. 
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Test Number 2 – Game Exit Condition 
 
Game runs until the player quits the application. 
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Test Number 3 – Components Display 
 
Ground model primitive and player model primitive are displayed in the isometric format.  
 

 
 

 
 
Test Number 4 – Input 
 
I logged the current and previous key states, so that I could make the player move one space at 
a time, as I thought that this would make the game feel more, ‘boxy’ which is my intention with 
the design. 
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Test Number 5 – Player Movement 
 
I had to swap the x and z-axis in relation to my initial design, due to my decision to rotate the 
camera negatively on the y axis. 
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Test Number 6 – Player Collision Check with the Environment 
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To stop the player from falling off the platform, I then added walls with colliders. 
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Test Number 7 – Crab Enemy Movement 
 
I had tried to implement the crab movement using my design documents (shown below), but 
this did not work. 
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I found out that the crab was moving exactly as intended, but this result was not being drawn to 
the window. 
 

 
 

  
 

When I displayed the enemy position to the window, it showed that the enemy position was not 
being updated. 
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I had not updated the enemy’s model position. So after I fixed that, the enemy moved. 
 

 
 

Test Number 8 – Crab Collision with Player 
 
I implemented the collision inside the enemy class instead of the player class, as I thought that it 
would make more sense. As when I initialise an enemy it can take the singular player within its 
parameters, but if I had done it within the player, I would have to check for all enemy models in 
the scene. 
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I then adjusted this to close the game if the player has died. 
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Test Number 9 – Limiting Frame Rate 
I decided to regulate the frame rate through the use of the ‘chrono’ time library, and the ‘thread’ 
library. I had decided to use the these with ‘steady_clock’, as this calculates the time more 
precisely than if I were to monitor time another way. I found that the websites gamesdev.net 
(Shaarigan 2022) and cplusplus.com (cplusplus 2022) were useful.   

​
 

I output the framerate to my game and output window. It proved to give quite consistent frame 
rate of 30FPS. I also used the app named Fraps (Beepa Pty Ltd 2022) to prove this. 

  

 
Test Number 10 – Chest Collision with Player 
I first checked that the chest registered player collision. 
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Next, I created the pseudocode logic for the chest movement. 

 

I then added this design to my code and found that the player was able to push the chest into 
the walls. 
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Right: chest stuck in the wall.  
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I then adjusted my code so that when the chest is colliding with the wall it resets the player’s 
and chest’s position to their previous position.  

 

And changed the corner check to check for the chest next position. 

 

 

Test Number 11 – Chest Collision with Enemies 
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Test Number 12 – Chest Collides with Gangway 
 
Treasure chest successfully collides with the gangway and prints a message. 
 
 

 
 

Test Number 13 – Player Does Not Fall Off Edge 
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When the player collides with the gangway, they are unable to fall off. 

 

 

Test Number 14 – Game Loop Works 
When the player collides with an enemy the end screen is displayed, and when the player 
pushes the treasure chest to the gangway, the win screen is displayed. 
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Test Number 15 – Text Displays 

 

 

Test Number 16 – Chest Spawns 
The chest spawned when the player hit the dig key. 
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However, the enemy did not move until the chest is found.  

 

I had realised that the method that checked the chest collision, did not return false if the chest 
was not active.  

 

Therefore, I moved the ‘return false’ to outside the null pointer check and the enemy was able to 
move again. 

Next, I added a check to see if the player was within range of the chest, in order for them to dig, 
and this worked successfully.  
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Test Number 17 – Dig Spot is shown with Model 

 

Below: model shows ‘x’ that marks where the treasure is. 

 

Below: ‘x’ has disappeared when the treasure is uncovered. 
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Test Number 18 – Player requires chest to dig 

 

I added more enemies and stopped drawing the walls as my original design did not include 
walls, and makes the map look more like a floating island. So, this is what the final game looked 
like. 
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Additional Code 
Smart Pointers 
I have created my own smart pointers in my project and have successfully avoided memory 
leakage. I found the website geeksforgeeks.com (GeeksforGeeks 2021) helpful during 
implementation. 

 
 
 
Buffer/Shader helper class 
I have also created a class that can be called to initialise the buffers and shaders needed across 
several classes so that I would not have as much duplicate code. 
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Window Resized 
The window can be resized and played in different sizes. 

 

Sphere Collision 
 
I added sphere collision but did not use it, as I preferred box collision for my game. 
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REFLECTION 
 

During the production of this game, the design changed quite dramatically however, the core 
concept stayed the same. The player is still a pirate searching for treasure (albeit with a very 
primitive model) and the objective is the same – dig up the treasure and push it to the ship’s 
gangway. There were a few game mechanics that were never implemented though due to the 
scope being too large for my current skillset, and I had to instead replace the bottle pick-ups 
with a shovel pick-up, which the player requires in order to dig. With that in mind, my test plan 
also had to change, which meant I could only test against the mechanics that I intended to 
implement in the final design. I think overall, it went well though and I enjoyed learning how to 
use DirectX. 
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