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Abstract

3D game development is an exciting activity for many students. But getting a handle on
3D game development for novices may be a daunting task. We take this opportunity to
present a quick introduction to 3D game development through a few tutorials. For the
next few columns a set of tutorials for a 3D first person shooter game developed by
graduate and undergraduate students under the guidance of a faculty member from the
University of West Florida will be presented. These tutorials were developed with 3D
game Studio by Conitec. To follow along, download the software from
www.conitec.com. These tutorials include all elements of game development such as
modeling and animation, lighting, collision detection, sound and scripting. Each tutorial
will focus on one or more of these aspects. This week we start out with creating a room
and adding some objects to the room. The instructions for this are presented below.

1 CREATING WAD FILES

Q: What is a WAD?
A: WADs are basically a gallery of textures.

However; these textures can be used to make many things — such as windows, doors, walls,
ceilings, etc. Each WAD file can hold as many textures as you import. WAD files are really
important when you are trying to customize your game. You can use the default WADs provided

by 3D Game Studio, but doing so will only get you to a certain level of customizability.

Cite this article as follows: Rex Cason Il, Erik Larson, Jonathan Robertson, Jonathan Frisch,
George Trice lll, Dr. Lakshmi Prayaga: “First Person Shooter Game” Journal of Object
Technology, vol. 7, no. 3, March - April 2008, pp. 25 - 39
http://www.jot.fm/issues/issue 2008 03/column3/




[

FIRST PERSON SHOOTER GAME

Step 1: Collecting Textures for your WAD file

Textures can be made from any picture as long as you’re willing to modify them, so create a
folder and save any pictures you want to use as a texture to that location

Note: The name of the picture will appear inside the WAD file so try to make it descriptive as

possible (Example: BlueRug01, CeilingTile01, WoodenDoor04, RedPaint02)
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Step 2: Converting Textures to the Proper Format

Textures for WAD files have to meet a few requirements

e The picture has to be a “.bmp” or “.pcx”

e The picture shouldn’t be too detailed

o |If the texture is going to be used as a pattern (paint, brick, tile) the sizes we can use are
powers of 2 (128x128, 256x256, or 512x512 are a few examples)

o If the texture is going to be used for doors or windows, the dimensions will depend on
your personal preferences, so it may take some experimenting to find the size you're
looking for

Open up any paint program (preferably a paint program with advanced features — such as
Photoshop or GIMP)

Step-By-Step Procedure using Adobe Photoshop

1. Crop the image if necessary to make the image a square
2. Click Image -> Image Size to change the image size
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3. Save your picture as a “.bmp” or “.pcx” inside the folder you created
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Step 3: Creating a WAD File
1. Open your level (in the WED)
2. Click Texture -> Texture Manager Tmm—
3. Click New WAD
. ) DEH ¢
4. Pick a file name and select OK = = e
. . Objects | Views  Tewtures |FI ilr
5. Select OK again to exit the WAD o
Manager e
tempfle wad
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FIRST PERSON SHOOTER GAME

Step 4: Importing Textures to a WAD File

F WED - untitled.wmp

1. Click the Textures Tab on the left menu bar O s R
DEFW & 55
Click on the name of your WAD R
Objects | Views  Tesures |5 4 |
a. This should open an empty black box Dbjec
Tesne
b. When we are done you can view thumbnails of ::;:j

your textures here
3. Right-Click the black box and select Add Texture

Navigate to wherever you saved your textures and import
them one at a time

Step 5: Saving your WAD file

Simply Right-Click and select Save WAD and save it as the same
name you used to create the WAD File in Step 3

Step 6: Adding the new WAD file to Future Game Projects

Open the level you want to add the WAD file to

Click Texture -> Texture Manager and select Add WAD
Find your WAD file and select Open

Click OK to exit the WAD Manager

P wwnN e
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2 TEXTURING OBJECTS

Q: Why are textures important?
A: Every object in 3D Game Studio is textured

Even if you don’t texture an object, then when your game is compiled, 3D Game Studio will
textures it for you using default.wad

3D Game Studio also provides you with many prefabricated objects that are fully textured, such
as trees and furniture. However; you don’t have to be stuck with a prefabricated object if you
don’t like the way it’s textured. You can retexture any object - including prefabricated ones - as
often as you like.

Step 1: Import your WAD files

Click Texture -> Texture Manager

Click Add WAD, find your WAD file and select Open
Find your WAD file and select Open

Click OK to exit the WAD Manager

HwnN e

Step 3: Texturing your Object

There are two ways to texture an object in the Level Editor. It really all depends on
what the object is and what you are trying to do. You may only want to texture only one
side or a face of the object. You may, however, want to texture the entire object.

Texturing All of an Object at once

1. Click Texture -> Texture Lock
- This will make it so when you apply the texture it will cover all sides of the object
2. Click View -> Texture
- This will allow you to see all textures that you have applied your objects inside the
Level Editor
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FIRST PERSON SHOOTER GAME

3. Select the Object and click the
Textures Tab on the left menu
bar

4. Click on the name of the WAD
holding your textures

5. Hover the mouse over the texture
you want
- Notice that this texture now
appears in the texture window,
along with its name
- This gives you a chance to
confirm that the selected texture
is what you want before you use
it

6. Click Texture -> Apply to Object

Your object has now been completely
textured!

2« Edit Mode Object Tenture View Help

DEE BRD

Objects | Views  Testures <] »|

Object

boxmetal

Texture

boxmetal

default. wad
baokmark
standard. wad
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Texturing Part of an Object

1. Select the Object
2. Scope Down the Object
- For this example, we will use a room
3. Selectawall
4. Click Textures on the left menu bar
5. Click on the name of your WAD holding your textures
6. Mouse over the texture you want
7. Click Texture -> Apply to Object
8. Repeat as necessary

Even though it’s not shown, the outer walls also have the same texture that was applied to
the inner walls. This is alright if you will never leave the house - but if you do, you will have
to change the way your rooms are textured. The way to achieve this is to go back and
texture the faces of the wall one at a time. Prefabricated objects can have many sides —
sometimes ranging into the hundreds. Texturing each face can become thoroughly tedious,
so many professionals save this detailed texturing for later. This isn’t a complicated process,
but it js time consuming.
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FIRST PERSON SHOOTER GAME

Texturing one Surface of an Object

1. Select the Object

Scope Down the Object

- Remember that not all objects can be Scoped Down
3. Right Click on the Object and Select Properties

- Notice Surface #2 of 6, the arrow keys, and the texture preview

- This means that we’re on face 2 of 6 and the face has not been previously textured
4. Use the arrow keys to select a surface face you want to texture

X

Object Properties

piopetties  sutace | posion | object |

Block  Block Surface B2 of 6 € >
I testure  flags
Testure

‘ . xscde  yscdk :
| antiert_ abedofog —|—\—

Click Textures on the left menu bar

Click on the name of your WAD holding your textures
Mouse over the texture you want

Click Texture -> Apply to Object

Repeat for as many surfaces as you wish

w o N WU
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3 LIGHTING

Though 3D Game Studio is a somewhat less professional-grade engine (when compared with
engines like Unreal™, it does have some impressive lighting that features great ease of use and
quality development. In essence, this engine renders images that look so much better with
proper lighting.

Step 1: Adding a Light Source

1. Add a light by selecting Object -> Add Light
Reposition the light object where you want it
- Note: The light will not completely illuminate everything within the yellow orb. This
orb simply indicates the furthest point at which things are affected by that source.

3. Compile and run to see the effect
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FIRST PERSON SHOOTER GAME

Step 2: Colored Lighting

1. Right-Click on the light object and select Properties
Then go to the Properties Tab if you’re not already there

3. Notice the Red/Green/Blue number boxes. These will specify the lighting color — feel
free to change them and experiment

properties I position | object |

Light  light

Red / Green / Blue(Bright)
0 = |55 = g4 =

Range:

;‘300 =
-

| Dynamic
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Step 3: Combining Colored Lights

1. Add another light

2.
3.

Place the lights near to one another and against a wall or structure of some kind

Make the colors different by setting their properties as you did in Step 2
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FIRST PERSON SHOOTER GAME

Step 4: Utilizing a Textured Object

Add “TextureBall.mdl” to the room by accessing Object -> Load Entity
Resize and adjust the ball as desired

Access the ball’s Properties by Right-Clicking on it and selecting Properties
Check the boxes marked Shadow and Cast

P wnN e

This will cause the ball to have a shadow on itself and cast one on the ground as well

.Object Properties
properties | behaviour | position | object |
Model TextureBall_mdl_02

Name  |TextureBal_mdl_025 Arisart

File [TextureBall.mdl (= | loooo =
Path  Indef (= X | Abedo
Attached Indef (= X | [sooo0 =
Material  |ndef = X

[7 Invisible | Flare v Shado [~ Passable
I~ Unlit I Bright v Cast I BBox

| Transparent | Nofiter | Metal I~ Polygon
™ Overlay [ Nofog ™ Local

5. Duplicate the ball as many times as desired
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6. Test (Build and Run) the level

Notice that the ball in the
bottom-right is almost fully lit —
now notice that the ball in the
top-left is not lit at all! The
problem with models that
are only textured is that they
are lit as single objects. If
part of it is lit to certain
intensity — all of it is lit to
that intensity. This is
unrealistic!
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FIRST PERSON SHOOTER GAME

Step 5: Utilizing a Material Object

Materials fix the “whole object has equal light intensity” problem. They are sort of like a coating
over the models and textures. They allow for realistic lighting effects and can be utterly

gorgeous on the screen!

1. Add “MaterialBall.mdl” to the room by accessing Object -> Load Entity
2. Resize and adjust the ball as desired

3. Duplicate the ball as many times as desired
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