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Unreal: Mini-Arcade Game 

Introduction 

You should have a basic understanding of UnrealScript and your Total Conversion by 
this stage.  This week we are really going to test your programming ability to its 
absolute limits  
 
WARNING: TOUGH WORK AHEAD!!!  This will take the full 10 hours of work – if you 
are already letting yourself get behind then factor in more time!  I know I’ve said it a 
lot but there really is nowhere to hide anymore!! 
 
The exercise this week is to write a short game using the Unreal Engine.  This will 
give you a much clearer idea of how to solve programming problems when faced 
with such a vast array of code. 
 
The game you’re creating is a simple one: 

 3rd person  

 Controlled by Xbox 360 controller 

 Objective: collect 10 tokens (that are scattered around the level) in as short a 
time as possible 

 
You can use these game as a mini-game for your famous five characters.  It’s a 
common game task to get players familiar with the environment.   
 
E.g. Julian speaks to the blacksmith.  
 
BlackSmith: My no good assistant has misplaced my tools around the yard again.  
Find all of them and return them to me before he returns and I’ll give you a reward. 
 
There’s a bit of preparation work before you get started on your game though. 
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Understanding our Total Conversion classes 

The TC classes are the .uc files in the MyFirstExample directory.  You need to 
understand the purpose of each of these TC classes: 

 HUD 

 Pawn (Boy / Girl) 

 Scoreboard 

 PlayerController 

 GameInfo 
 
There is lots of useful information hidden away in these files – so make sure you 
have a good read through.  Use a tool (such as UncodeX) to follow the classes up the 
chain.  As you go read any comments and make a few notes to yourself as to what 
each class adds. 
 
The base for our TC is a modified version of that available on the UDN website.  
While you’re examining these files feel free to take a look at the documentation 
from the website.  It may give you some more clues! 

Starting our game development 

The steps that you’ll be going through to produce your game are: 
 
Game Overview: 

 Add joypad control 

 BUG-FIX: Pickup 

 Create a new pickup  

 BUG-FIX: Pickup Text Output (TOUGH) 

 Add a timer 

 Stop the clock when all items are picked up 

 Final Game Handin 

 Bonus Exercises 
 
Note: you will find tools such as UDE / UncodeX absolutely essential.  If you are still 
using notepad then you are making your life even more difficult. 

Add Joypad Control 

A nice easy one to get you started  
 

This game should be playable from a Microsoft Xbox 360 joypad (there are plenty 
available in the games cupboard).  Ensure that it is enabled in your TC (settings menu 
– from within the game).  You can set some button mappings from within the game 
itself.  However, in order to map the analogue inputs it is necessary to update your 
MyModUser.ini file (you will have already renamed this to your own Mod name). 
 
The first step is to ensure that the both analogue sticks are working in your mod.  
There are two axes for each stick.  The triggers also provide analogue input. 
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You will need to figure out the correct mapping between the joypad and the game 
axis. 
 
Your joypad axes are: 

 JoyX 

 JoyY 

 JoyZ 

 JoyR 

 JoyU 

 JoyV 
 
The analogue inputs in the game are: 

 aStrafe 

 aBaseX 

 aBaseY 

 aLookUp 
 
Each takes the following parameters: 
Basespeed     – speed multiplier 

Deadzone    – values beneath this are ignored 

Invert = -1   - an optional parameter that inverts the input 

 
Therefore an example mapping looks like: 
JoyY=Axis aBaseY SpeedBase=300.0 DeadZone=0.1 Invert=-1 

 
This may take a bit of trial and error to get the movements ‘feeling’ right. 
 
Once you have correctly mapped all the axes, you’ll want to assign other Xbox 360 
Controller buttons to game actions, e.g. crouch.  Your joypad should function in a 
similar manner to a standard Xbox 360 game. 

BUG-FIX: Pickup 

As with the previous week’s work – I have left in some deliberately tricky bugs.  By 
tracking these bugs down you will learn a lot more about the structure of the Unreal 
codebase. 

Pickup Basics 

Pickups are the set of objects that can be placed in the level and collected by the 
player.  Examples are weapons and health packs. 
 
Pickups are a specialization of the actor class.  The majority of Pickups are 
associated with an InventoryItem class.  When a player runs over a pickup and 
collects it – the associated InventoryItem object is automatically added to the 
player’s inventory. 
 
So it’s a two stage process, requiring two separate classes. 
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Simple pickups, such as health packs just update a particular property. 

Spawning Pickups 

It can actually get a little more complicated if we wish to Spawn Pickups.  Pickup 
objects are placed in the level by the Level Designer.  The problem is once they have 
been collected by the player they are removed from the level completely.  
Therefore, we would typically have a Spawn object that is responsible for spawning 
these pickups at regular intervals. 
 

Item Description 

Spawn Placed by the Level Designer 
It creates Pickup objects at regular intervals at a specific 
location. 

Pickup Item that appears in the level and can be collected by the 
player. 

Inventory Item Associated with the Pickup.  When the player collects a 
pickup up the inventory item is created in their inventory. 

 

Fix the bug with picking up objects in your total conversion. 

In your total conversion you will find there is a problem with collecting pickups.  Set 
up a level to test for this problem. 
 
Use UnrealEd to add some pickups to your level (weapon or adrenaline type pickups 
are fine).   
 
Now, try starting your level, once by double-clicking the level (so it defaults to a 
standard gametype – e.g. DeathMatch) and a second time by launching your TC 
gametype. 
 
What is the problem between with pickups between the two gametypes? 
 
In order to fix this you will need to make an alteration to your starting Total 

Conversion code (the .uc files in MyFirstExample directory).  This will require some 
significant investigation – although the actual fix is quite small. 
 
Use UncodeX or UDE to search for any pickup code in the parent classes of your TC 
source files.  UncodeX and UDE both include functionality that allows you to search 
up or down the class hierarchy. 
 
Remember, during this process you will see a HUGE amount of code.  I don’t expect 
you don’t have to understand everything that is going on – just the bits relevant to 
your issue. 
 
I’ll post some clues in our forums – but I want you to have a good hunt first.   (You 

won’t learn if I just give you the answer!): The issue lies with the ExamplePawn 

class (but not necessary in the ExamplePawn.uc file). 
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Create a new pickup class 

We want to create a new pickup class that is collected by our player.  Its purpose is 
to increment the players score when it is collected.  So, it is about as simple as a 

pickup class can be.  (I even called my class SimplePickup).   
 
We’re not getting into the realms of spawning pickups and inventoryitems – just the 
absolute basics.  That’s something for you to play with if your total conversion 
warrants it. 
 
When creating a new class, I’d still suggest using an existing one as a starting point 
and just adapting as necessary. 
 

 Clone an existing one as a starting point (I used AdrenalinePickup which 

extends TournamentPickup – the behaviour of our SimplePickup is 
most similar to AdrenalinePickup).   

 Delete all the code you don’t need.  
This is probably most of it   Just look 
at each property and function and 
decide if it’s necessary for our 
SimplePickup class.  Hint: I ended 
up keeping the majority of the 
defaultproperties 

 Change the pickup message.  This is a 
case of altering the default property. 

 Increase the players score in the 
Touch() function.  The player’s score 
is held in its PRI (I’ll leave you to find 
out what this means).  If you need an 
example of altering the score have a 
look at the DoDance function in 
PlayerController. 

 Alter the Static Mesh to something 
more suitable, by editing the default 
property.  I used the Static Mesh 
browser within Unreal to find the most 
suitable model and then change it 
within the defaultproperties 
section.  You will need to use the 
complete package name. 

 
StaticMesh=StaticMesh'ParticleMeshe

s.Complex.ExplosionSphere' 

 
At this stage, ensure that your TC compiles 
correctly. 
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Note: Pay attention to your compilation script – if you have UnrealEd open when you 
go to compile you’ll probably get a load of errors.  You may not even notice these as 
they appear at the top of the output and scroll off the screen. 
 
Once you’ve fixed all the bugs you’re ready to place the new pickup down in your 
level. 

 Open your level in UnrealEd 

 Stick 10 of the new pickup down in the level.  You’ll be able to find your new 
class in the Actor Browser, under Pickup. 

 
If you’ve done everything right, you should be able to save your level and run it.  
Check that you are to move around the level and collect your new Pickups.  
 
Note we’re not using the Spawn objects to do this.  You are just placing them down 
in the level. 

BUG-FIX: Pickup Text Output (TOUGH) 

This is not really a bug – rather the fact that our TC is lacking some functionality. 
 
You should have already fixed the 
Pickup bug (the fact that in our TC our 
player was unable to pickup objects).  
There is another difference when you 
run the same level with different 
GameTypes. 
 
See if you can spot the difference 
between them before you read ahead. 
 
The problem is that the message text that appears when you collect an item isn’t 
being output to the screen in our TC. 
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This is quite a tough problem to solve and requires some serious investigation work.  
However, by solving this you’ll really get into convoluted mindset that you’ll need to 
solve your own problems in Unreal  
 
Obviously having all the code to Unreal and its expansion packs has both positive 
and negative connotations.  It’s brilliant that we can see all the code and explore it, 
but on the downside there is a lot to get our head around.  It’s made more difficult 
because this is one of the first times you’ll have had a chance to play with such a 
large Object Oriented system. 
 
In my test level I used the AdrenalinePickup as the test pickup, so that’s where 
I’m going to start examining the code. 
 
It inherits from TournamentPickup which in turn inherits from Pickup, which 
in turn inherits from Actor and Object (we’ll see this pattern a lot). 
 
So the code for AdrenalinePickup actually comprises of the code in all of these 
separate files.  Spend a few minutes scanning through these now to familiarise 
yourself with what each class does and what functionality it adds (or overrides) from 
its parent. 
 
The Touch function is of interest to us.  It should be fairly obvious what this does – 
ensure that you understand each line. 
 
Ultimately the solution to this problem is actually a simple one, however in order to 
solve it you will need a very good understanding of what is going on when the 
Touch function is called. 
 
You should begin by tracing through the code, its parent classes, looking for anything 
that could be related to storing or displaying a message.  You will probably find that 
you end up jumping back and forth between a number of files – but your 
understanding of UnrealScript will be vastly improved. 
 
As you do this I want you to record everything that you are thinking and discovering 
in a text / word file (It only needs to be rough notes).  Do ensure that you include all 
the dead ends you end up in as well.  I expect this section of the tutorial may take in 
excess of 2 hours.  Don’t worry if it takes longer. 
 
While time consuming – this is a very valuable exercise.  I’ll think of a bonus prize for 
whoever comes up with the right answer in each group first  

Add a Timer 

We also want to add a timer that records the total length of time the game has been 
running for.  This value should be displayed on the screen – so that we can see it 
incrementing.    
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By now, I think you should be getting the hang of things a bit, so I’m expecting you to 
look at more example classes in order to solve this. 
 
As you will know by now, the screen display code is located together in the 
ExampleHud class.  If you have a scan through this code, you shouldn’t have too 
much trouble finding some code that prints the score in the bottom right of the 
screen.  
 
I’ll leave you in peace to complete the rest of this task  
 
Hint: As with anything in Unreal there are many ways we could go about this.  One 

way is to use the TimeSeconds property from the Level class.  This holds the 
number of seconds elapsed since the Level began. 
 
Level.TimeSeconds 

Stop the clock 

Once all the Pickups have been collected (the player’s score will be 10).  When this 
happens you should stop the clock and record the player’s time. 
 
Easiest way is to add two variables: 

 a boolean variable to record if the player is still collecting 

 a floating point variable to hold their time. 
 
You can actually stick these variables wherever you like in our TC classes.  I’ll let you 
experiment and decide where you think is best. 

Final Game 

You should now have a completed game that allows our player to run around a level, 
collecting items and receive a time for doing so. 
 
This gives you more of an idea of what is possible in UnrealScript with just a few 
hours of programming  
 
With your remaining time you should complete the Bonus Exercises before 
uploading your final version. 

Bonus Exercises 

No help for these as you should be a competent unreal scripter by now.  Just a few 
suggestions for how to improve your game further. 

 Add an instructions screen that shows the player what to do. 

 Display a message of congratulations to the user. 

 Update the Score page to reflect the time in seconds. 

 Allow the game to restart and record the best scores in a highscore table. 

 Other Game Design improvements relating to your game 
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 Add some additional script that places these objects in the world for you (you 
can use Spawning objects – or some other kind of marker) 

 
Start to think about how Timmy the dog could be integrated into this game task? 


