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Abstract
The aim of this dissertation is to give the reader an introduction to the unique world of computer enabled training.
This dissertation will be suitable for non-technical people who wish to gain a greater insight into development applications. There will also be code snippets and references for those who are technically minded and wish to update or modify the Wyeth World application. For those people who are new to this technology there will be step by step directions on how to do basic 3d environment creation.
3D Simulation has been around for a long time in gaming [1] but has never really taken hold in the work place. Even today 3D training simulation is seen as an obstacle and not seen as having a practical use however; newer and improved techniques are being deployed every day to assist in this development. 
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Introduction
This dissertation starts off with the round up of some of the most common game engines and dives deep into the world of graphics and 3D modeling; it covers the fascinating world it can create and what the future might hold for this technology. 

The Definition of Computer graphics is best explained here http://en.wikipedia.org/wiki/Computer_graphics. In summary; have you ever seen a 3D object on a 2D surface? This is what graphics is, if you have gone to the cinema lately, more than likely, computer graphics are utilized in the creation of that movie. You see a 3 dimensional person or explosion on a 2 dimensional surface. The ability to create this illusion is down to computer graphics.
The author chose to research this topic because the use of Computer Graphics (CG) has exploded in recent years. There are now 3D objects with over 6,000 polygons being used in computer gaming [2].  And this will be pushed over the 10,000 limit next year [3]. Polygons are points in space with an X, Y and Z coordinate, the more polygons the more detailed the shape is. These figures show an amazing rate of growth.   
There is more to graphics than playing games and watching a 3D movie. Most graphics are designed to give the impression of a real object, whether that be a “Couch” or a “Class Room”.  This project invokes research and investigation of CG and implements a work based training simulation. The author feels that this is the way forward because of the rate of graphic development and the ease at which 3D objects can be created today. 
The system model was based on a company called “Wyeth”. There are many Wyeth companies all over the world. The one in this model is based in Askeaton in Co. Limerick. 

 They are involved in the production of baby food. (For more information on Wyeth please visit www.wyeth.ie)
1.1   Objectives

· To provide a single document to slowly bring the reader through the building process of creating, implementing and updating a game.

· To present and demonstrate a selection of 3D development applications.

The author will demonstrate step by step solutions to problems in given application.
· To demonstrate how to update the game engine.

The author will be placing new functions into the game engine and re-compiling it. Then demonstrate the use of these new functions via the game GUI (Graphical User Interface).  
· To demonstrate how to import objects and players in the game engine


Once 3D objects are built, they must be put into a format that the game engine can handle and use.
· To show how to build a player - complete with bones, skin and animation


Making a player is never easy; most of this work will be done via 3D development tools and turning it into a format that the game engine can handle. Naming structures and tree structures will be used to help give a better impression of this.
· To show some of the current engines on the market today


We will be comparing some 2 engines that can be used for this application
·  To demonstrate triggers and GUI building


This will cover how the player of the game interacts with the map and how triggers can make the map more interesting. It will also cover what information needs to be covered in other to have optional intractability. 
· To present how other files interact with the game engine.

Other files include 3D models, data files, textures and GUI files.

1.2   Chapter Outline
In Chapter 1 the author gives a brief introduction of this dissertation with a short synopsis on what is researched in each chapter.
Chapter 2 is based on the development phase of the project; it describes the time planning, research gathering and mind map [4] diagrams which the author used to give some structure to the project, so that it would be finished in time.
Chapter 3 examines and compares some common game engines that have made ripples in the internet community. This chapter also deals with well known 3D development tools and demonstrates how objects and building are created, wrapped, exported from the 3D tool and imported into the engine.
Chapter 4 deals with the creation of the environment, 3D objects, Players, and a small area of the GUI interface. It also shows the benefits of the tools used and the problems that occurred while using them. Many references are listed and for the non-technical people, it shows how to create basic objects. 

Chapter 5 deals with making the application work across a network; it shows how the application was broadcast over the network and how a simpler way was found to overcome the networking problem. 
Chapter 6 deals with making more GUI interface objects and trigger objects. This section has a lot of code mentioned in order to get a player to react with a level trigger to change the GUI in a basic way.
Chapter 7 This section demonstrates how to add lighting effects, a small player mapping system and some precipitation to the game. This chapter also describes how easy it is to re-build the game engine.
It is clear that the use of CG is increasing and offering greater potential each day. This project researches this potenial to avail of its ability to create 3D worlds. 
2 Developing Wyeth World

Wyeth World is the name given to this project, this section will analyze the tools required to build and the time layout of this project.

2.1 Tools Required 
The main phases of the project will first be, to research the current technologies and investigate which would be most appropriate to the design. The application name, or branch listed in the diagram, will be described in greater detail in later chapters.
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Fig 2.1: Project application breakdown

As you can see from the above mind map the major tools used are branched off and divided into sections that the author feels are necessary to research in order to accomplish the goals needed in the project.

Once the tools where chosen and verified that they could do the job at hand, the next step was  to research online tutorials and help forums to see how to accomplish specific tasks. Each tool unveiled its own problems and solutions. Please read the sections referred to in the Table of Contents, relating to the tool you are interested in, to view all necessary information regarding that tool.
2.2 Time Planning
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Fig 2.2: (Gantt Chart) Time layout of project activities
It is clear from the above diagram that the time line is broken down into the research for each tool and it is branched as described in the mind map. Each blue line represents the time that has been allocated to its corresponding task name. The black lines represent the time allocated to that corresponding phase. For example “Requirements Gathering” is a phase and has 2 activities “What do I Need” and “What will it do”. As noted a lot of this project was timed to be done before the New Year, as this gave ample time to write this dissertation, find and correct flaws and allowed for Contingency. 
A lot of time was dedicated towards “Level Design and Building”, this is because the project had the option of expandability.  Once all flaws and testing was complete the rest of the time was dedicated towards expanding the project.
The time line has also given the remainder of the project to updating and modifying the game engine. This is mainly to allow time for research and development of lighting effects, a player mapping system and a precipitation. 
3.
The Development Tools
This chapter first deals with the major question, what is a game engine? This is then broken down into what engines are available and which is suitable for this project. We further break this down into sub headings of Features, Stability and Support. These are the same headings that the group devmaster.net [6] used in their reviews of the game engines (www.devmaster.net/engines/). It was important that the project not exceed the project budget of 80euro, so the engine had to be low cost. Other development tools that are listed in the mind-map are viewed in more detail in this chapter.  
3.1 Game engine
“Many people confuse the engine with the entire game. That would be like confusing an automobile engine with an entire car. You can take the engine out of the car, and build another shell around it, and use it again. Games are like that too.” [5] 
In most cases the game engine itself is compiled as an .exe. Say for example you just bought a new game and it was called “Quake”. If you look into the folder you installed it to, there would be a file called “Quake.exe” – this is your compiled game engine. It is linked to every other file in that folder either directly or indirectly. In the this project we needed a game engine that was diverse, had the ability to be updated, accept common object models and have a large tutorial background and a GUI for building levels. 

3.2 Game Engine Vs Project Requirements
At the time of research the main website for a list of popular game engines was http://www.devmaster.net/engines/ . 

On this site there was a list of commercial engines available. 
On the 20th of September 2005 here’s what the list publicized 
	Top 10 Commercial Engines

	1.

Torque Game Engine
2.

TV3D SDK 6
3.

3DGameStudio
4.

Reality Engine
5.

Deep Creator
6.

Cipher
7.

3Impact
8.

AgentFX
9.

3D Rad
10.

Quest3D



Each of the engines listed are links to their general information and small user reviews. The author had to investigate which one would be best for this simulation. As it was necessary to update the game engine, the source code needed to be available, so this left us with:
	Top 10 Commercial Engines

	1.

Torque Game Engine
2.

Reality Engine
3.

Cipher



The price had to be no more than 80euro; the fact that the price for Reality engine was not publicized halted the research into that engine. So now we had narrowed it down to two engines “Torque Game Engine” and “Cipher” at $100.00 each
3.2.1 Features 
Cipher and Torque support a lot of similar features [6], but only the key features necessary for the project are shown below:
Cipher 
· Compression in the file system which improves performance in the running and loading of the engine.

Torque

· Torque does have one thing Cipher doesn’t; it has a powerful world/ terrain editor for building basic maps via a GUI in the engine.

· Torque also supports cross platform development, for example it will also run on Linux and Mac OS.

They both support

·  3D models from popular 3D development application such as “3D studio Max”. 

· The collision detection, lighting and client server communication are the same on both engines. And they both use a form of C++ programming for updating the game engine. 

Given the previous information the author would give the following results

Cipher



Very Good
Torque



Very Good

3.2.2 Support
Torque supports a very large community of people. The main source of this information is small reviews done by people on the http://www.devmaster.net website. Cipher seems to have a very small community with most of the questions being answered by the co-founder of Cipher. In a way this is a good thing, because the reply you receive will be correct, but the co-founder will not always be there to answer questions, “Cipher has a small community … if you post on the forums with a problem, there is a high chance you will be answered by the maker of cipher himself, who is very helpful” [7]
As stated before Torque has a very large community and there are numerous people that are always online to help you out [8]. A new feature of the web site is an online IRC chat window, which allows anyone to talk to anyone else who is online for help or just to help out.

Given the previous information the author would give the following results

Cipher



Not that Great
Torque



Very Impressive
3.2.3 Stability
It was very difficult to find any mention or posts of stability problems in both Cipher and Torque. The main method for stability searching were via product community forum, searching for keywords like “crash”, “error”, “fault” and “shut down” .In the end no results came back relating to the unmodified game engine crashes. It would have been helpful to have gone a little deeper into this subject but the only way to gain greater access to this side of the engines was to purchase them.  

Given the previous information the author would give the following results
Cipher



Very Impressive
Torque



Very Impressive
Having had a glimpse of what each were capable of it appeared that they were both very good engines but Torque seemed better for what was needed in this application. Although torque is based in a more professional environment, the community more than makes up for the complexity.
Final results

Cipher



Good
Torque



Excellent
3.3 3d Studio Max
3D studio max is a 3D development tool used for creating, modifying and saving 3D objects. It is used to develop CG and also popular TV shows [9]. The picture below is a snapshot of a T.V program called Stargate Atlantis. Everything you see in this photo was created in 3D studio max, everything ranging from the space ship, to the planet.
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 [9]
Fig: 3.3.1 Stargate Atlantis (T.V) snapshot 
It allows for animation, skinning and modeling [10]. This is needed for player creation. In the authors experience a lot of 3D objects available for download are in “.3DS” format. This is the 3d studio max format and hence can be easily manipulated with this program; this makes it ideal for this project. 

For those of you who are new to this world of development it would be a good idea to take a few of the tutorials that accompany 3D studio max. For the purpose of this dissertation,  the only functions required were basic model modification functions such as “MultiRes” to lower the polygon count, “Skin” for attaching bones to model and “convert object to editable meshes” to allow use to manipulate the object in a variety of small ways to make it acceptable to be imported into the Torque engine. The version used is version 7.  For more on the use of 3D studio Max in relation to Torque see section 4.1.6.
3.4 Max2DTS
Max2DTS is an application extension for 3D studio max; it was built by Garage Games [11] to allow objects built in 3D studio max to be exported and imported into the game. Different versions are released to match each version released by 3D studio max. Max2Dts is so named because “max” is the file extension of any saved document from 3D studio max and DTS is the file extension of that document but modified for Torque. (See Section 3.6)
Below is a snapshot of the interface of Max2DTS inside 3D studio Max 7. If you have downloaded this, and are unsure of how to set up this interface, please read the next page.

How To: Import Max2DTS Exporter into 3D studio max 7.

1) Download Max2DTS from Garage Game’s website. http://www.garagegamess.com/docs/tge/general/files/max2dts/torque_max_filepack.zip
2) Copy the file named “max2dtsExporter.dle” from the folder called max6 and place it into a folder called “stdplugs” in your 3D studio max installed directory.
3) Run 3D studio Max 7 executable. Go to utilities (in the shape of a hammer)
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Fig 3.4.1: Utilities in 3D Studio max 7

4) Click the button to the right of “Sets”.

5) Search for “DTS Exporter Utility”.

6) Drag it over to one of the buttons you want to replace on the same dialog.

7) Click “OK”. Click your new button called “DTS Exporter Utility” in your “Utilities”. You should now see the dialog as stated in the picture below. 
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Fig 3.4.2: MAX2DTS Exporter utility

We will later be using the functions “Whole Shape”, “Sequence” and “Embed Shape”
3.5 QuArk editor

QuArk stands for “Quake Army Knife” as the name suggests it was originally designed for a game called Quake. This application is a map editing tool, it will be used for creating rooms, walkways and other such objects. It is similar to 3D studio max in many ways, but lacks the power and ease-of-use that 3D studio Max offers. It is not the easiest application to learn but can have outstanding results when operated correctly.
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Fig 3.5.1: Screenshot of level Developed in QuArk 
Above is an image of a 3D building created in QuArk. This file was later broken down into four sections for reasons below. (If you look closely at the project included with this dissertation you may see the lines where the sections where put back together) The original single file is included on the CD named WyethRception4.map. This Screenshot shows the basic layout of the building minus the roof and other such details.  You can clearly see different rooms and get a general feel for the environment.

3.6 DTS or DIF
Before we choose what to use, we much first understand what is DTS and DIF. If you have noticed the Max2DTS exporter exports DTS objects. But what is a DTS?
DTS stands for Dynamix Three Space Shape[12] it is a written format of a file developed in a 3D development application such as 3D studio max or Light wave. It exists for one reason, to rewrite these 3D objects files to make them acceptable to be imported into the Torque game engine. DIF (Dynamix Interior Format) [13] does the same thing but what are the differences between them?

The best way to show this is in a comparison table. Here is one the author drew up for this very reason. Most of this information was obtained from Garage game website. The DTS Functionality was obtained from
http://www.garagegames.com/docs/tge/general/ch08.php and the DIF functionality was taken from the above link, http://tdn.garagegames.com/wiki/DIF/Overview and http://www.garagegames.com/docs/tge/general/ch09.php 

	Function
	DTS
	Complexity
	DIF
	Complexity

	 
	 
	 
	 
	 

	Animation
	Yes
	Difficult
	Yes
	Next to impossible

	Small complex Models
	Yes
	Easy
	Yes
	Hard to make small complex models

	buildings / office blocks
	Yes
	easy / but collision detect is impossible 
	Yes
	Moderate

	Collision detect
	Yes
	easy on small complex objects/ not precise
	Yes
	very easy / automatic / very precise

	Intractable objects / (pick ups)
	Yes
	easy but hard to code in game
	No
	Impossible

	LOD (different Levels Of Detail )
	Yes
	hard , can be confusing
	Yes
	Next to impossible


f Table 3.6.1: DTS Vs DIF
In summary, the only things DTS cannot / difficult to do are: [15]
· Large objects such as building and office blocks
· Objects requiring complex precision.
· Objects that are bigger than the monitor can view.

· Animated buildings. (Example: a windmill).
That stated, DIF can do all of the above, but cannot or is very difficult to do the following: [14]
· Offer different levels of detail, depending on distance from the object.

· Animation.

· Intractable object (such as a weapon or ammo pickup in a game)

Taking all this into account the next step was to look into rendering these objects. Rendering means being able to compute the entire polygons allocated with the object. The more polygons, the slower it is to render to the screen. DTS and DIF both have different methods of rendering to allow for proper use of the two types. DTS is slower at rendering objects as it is done in a linear method. Where DIF files store this information in a BSP file, so it only has to be rendered once. [14] (Usually when it is exported from QuArk) 
In the authors opinion DIF’s appears to be designed for creating buildings whereas DTS appears to be designed for objects such as character players, or other such objects like chairs, PC’s, plants, trees, etc…
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Fig 3.6.2: Application object type to engine 

3.7 Torsion editor

Torsion Editor is a torque script editor. For those of you who know C++ torque script is very similar.

Here is a snapshot of the editor.
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Fig 3.7.1: Torsion GUI snapshot
As you can see from the above snapshot the loaded project is “Wyeth” and all directories and files in that project are visible and editable in torsion, the most import thing about this program is the ability to open every file allocated with this project.  (With the exception of the executable and image files)
Torsion also allows the user: [18]

· To launch the application without having to root out the executable. 
· To have many projects files open at once.

· Search every document for key words.

· Auto complete functions allocation with created objects

· Tree structure of you open project

In the author’s opinion these feature are considered to be very useful functionality. The auto complete function is one of the most useful of these, it shows all methods allocated with the object you are currently typing.

The ability to search every document at once for certain key words is a huge help when you realize how big and how many files are actually attached to this project.

Torsion is free to download for a 30 day trial at www.sickheadgames.com/torsion.php. It is currently in its Alpha state but will not be for long. A copy is also included on the occupying CD.
4 Creating the World
4.1 Terraforming and structure creation 
4.1.1 Getting started on torque.

Once you’ve downloaded and installed the torque game engine, you are greeted with a demo game. This demo allows you to see first hand what you are able to with this engine. It is impressive. A copy of this demo is included on the CD.
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Fig 4.1.1.1: Snapshot of in game footage of the torque Demo.

In the above snapshot it is visible that the lighting, particle effects (fire and smoke), AI (Kork) and playability are all very nicely done.

Torque has two main forms of editors built into it. One is the Torque Engine GUI editor, F10 is the shortcut key to get this up. 
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Fig 4.1.1.2: Snapshot of in game footage of the torque Demo

As you can see in the above snapshot, the author moved the red and blue bars around and opened up the “New Control” window. This window allows you to input new GUI controls into the game GUI. For example if we wanted to place a picture of the current user in the GUI we would simply add a “GUIBitmapCtrl” and link that to a picture of the user. The GUI editor allows you to make it any size and to be placed in any location.
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Fig 4.1.1.3 Snapshot of in game footage of the torque Demo

The above snapshot is the result of placing a GUIBitmapCtrl and linking it to a picture file on the GUI editor. If you look at the project occupying this dissertation you will notice the GUI is completely different to that of the one above, this is because the red and green bars are not needed in a simulation as they serve no purpose. There is only Map (Read section 7.1) and trigger controlled images (Read chapter 6) (Fig 6.1.1)
The other editor in the Engine is Mission editor. F11 is the shortcut key to get this up.
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Fig 4.1.1.4 Snapshot of in game footage of the torque Demo

In the above snapshot the mission editor was enabled and moved some objects around, and disabled again. As each object is completely different to the next it is easy to move them all independently. In this case the house is moved up-side-down and a plank of wood is placed over the fire with smoke to give the illusion that it burning. The main player or character is placed on top of the up-side-down house object. In reality this would be an obvious flaw and the user would see this immediately. This is why we must try and keep our developments as close to reality as possible. In the occupying project the level has incorporated all abject and placed them in realistic positions
The mission editor not only allows you to move objects around but also allows you to import other objects that you have previously created. (Press F11 then F4 to get this up)
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Fig 4.1.1.5 Snapshot of in game footage of the torque Demo

Now that we have finished our introduction to the potential functionality, we can start by downloading a tutorial application and create a world from there.

The next section deals with a tutorial on how to create an open field world.
Tutorial

You can download this exercise from www.codesampler.com/source/trq_tutorial_base.zip (it is also included on the CD named “trq_tutorial_base”)
(http://www.codesampler.com/torque.htm also has a few online tutorials available for this file.)
You just need to unzip it and launch the executable. 

Once you enter the game we are going to remove all objects except the green alien player (to remove an object you must first select it and press “DEL”. You should now be left with this.   
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Fig 4.1.1.6 Snapshot of in game footage of tutorial base


Next step will be to flatten the terrain; we can do this via the terrain editor.

(Press F11 then F7 to get this up)

Set the “min terrain height” = 150 and the “height range” to 1, click “Center on camera” then “Apply”.

Once done we’ll add some terrain color. Find a texture that you like (it must be 128 X 128 or 256 X 256 pixels big and in the format .JPG or .PNG) and place it into this directory (trq_tutorial_base\tutorial.base\data\terrains\)   (Press F11, and then click “Window” followed by “Terrain Texture painter”. Browse for a texture that you liked and apply it to your level.  At the end you should have something like this.  
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Fig 4.1.1.7 Snapshot of in game footage of tutorial base

4.1.2 Creating Buildings using QuArk
As started in previous chapters QuArk is an application for designing and creating buildings, and other such objects. This section will be an introduction into this world of building development via QuArk. In the section “DTS or DIF” there was mention that DIF’s would be best used to represent large building structure, hence when QuArk compiles a 3D building it exports it to a DIF format.  There are a few online tutorials; one of the most impressive of these was the online video tutorial which the author found very useful in developing the skill required. At the website: www.editingarchive.com/downloads/644  you are supplied with three in-depth tutorials on how to set up a basic map with stairs and light.

But starting out I would recommend the viewing of Garage Games own introduction in QuArk. www.garagegames.com/docs/tge/general/ch09.html. This gives a general feel for QuArk, where to get it, what version to get and how to set it up.
Once you have familiarized yourself with the basics of QuArk we can begin to look at how this may be of use to this project.
4.1.3 Basic Building creation.

You may look at the files (AdminSection1, AdminSection2, EmployeeEntrance and Reception) included with the CD to see what buildings where created and placed into torque, these files are the final version of the maps. This section will go through a step by step process on how to create a basic building in QuArk. Lets start by opening the example building that was supplied with the QuArk application called “newmap.map”.(this file is located in the “examples” folder of QuArk)  This is a very basic room with 4 lights and 4 pillars, 4 walls, a ceiling, a floor and one door. 
In this example we will create another door, join 2 pillars together and add some textures.

The easiest way to create a door is to use the wall that you want to create it on. Select a wall Copy (Ctrl+C) and Paste (Ctrl+V) it. Now by moving the small red squares on the side of the selected wall to the size of the door that you want. [image: image16.png]


 

Fig 4.1.3.1: Snapshot QuArk

Press Ctrl+B to cut out the shape, reselect the door and press DEL. You now should have a black square in your wall.

To join two pillars together we will copy and paste one pillar and resize it. 
To add texture to this new pillar you must first have a texture, (You can create a new texture with the size 128 X128 pixels big in .jpg format). Go to “Toolboxes” and then “Texture Bowser”. You may drag and drop your new texture into the texture browser.  It should now look like this.
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Fig 4.1.3.2: Snapshot QuArk

As in the garage games tutorial exporting it is easy to do. Simply go to “Torque” and “Build high Detail DIF”.
To make this “building” work with the Torque game engine you must copy your texture and the texture called “concrete” to the     \trq_tutorial_base\tutorial.base\data\interiors\ directory and move the newly created DIF file to the same directory.

Load up the tutorial Torque Game Engine and open the mission editor menu and press F4. Navigate down the tree structure to Interiors-> tutorial.base -> data -> interiors and Click on “NewMap”. You should now see your imported building as per the snapshot below.
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Fig 4.1.3.3: Snapshot of in game footage of tutorial base
4.1.4 Problems with QuArk.

QuArk does have a few bugs in it. 
· The 3d view does show a blue screen error from time to time. 
· You cannot attach more than 256 object sides to one object. 
· Scaling objects in Quake can sometimes be difficult to get right once importing into the Torque engine.
· Large buildings can be a large drain on CPU power.
4.1.5 Conclusion 
Based on the author’s evaluation and experiences with the tutorials supplied it is clear that QuArk is an extremely powerful 3D application.  Also it would appear that there are no other similar applications in the development area that can create detailed buildings with excellent automatic collision barriers, for the Torque Engine. The tool was originally designed for Quake level development but was converted beautifully to Torque. The application is limited with no animation and little functionality for object modification. It does also have a huge drain on system resources when exporting large buildings. This can get so bad that it is recommended that the building be broken up into smaller sections and exported individually and recombined in the Torque engine itself. If you look closely at the application accompanying this dissertation you will see that it is broken up into four sections. 
4.2 Creating Objects
This section will take you through a step by step tutorial on how to create a basic object with collision in 3D studio max 7. This object is the same object used in the occupying project, if you open the project and move around you will see that there are exit signs placed in 2 areas on the map. The final version file is called ExitSignFinal.max and is on the CD. This section expects Max2DTS plug-in to be integrated into the application. It also expects some familiarity in creating 3D objects. If you are new to this it is highly recommend that you follow some of the basic tutorials that accompany 3D studio Max. 
As stated in section 3.3, most objects are available for download, most of the objects used in the occupying project where received from …
· Compaq EVO PC = http://www.3dkingdom.org/index.php?module=My_eGallery&do=showpic&pid=1378&orderby=dateD
· Keyboard = http://www.3dkingdom.org/index.php?module=My_eGallery&do=showpic&pid=1173&orderby=dateD
· Mitsubishi = http://www.3dkingdom.org/index.php?module=My_eGallery&do=showpic&pid=1053&orderby=dateD
· Laguna = http://www.3dkingdom.org/index.php?module=My_eGallery&do=showpic&pid=208&orderby=dateD
· Computer = http://www.3dkingdom.org/index.php?module=My_eGallery&do=showpic&pid=150&orderby=dateD
· Bin = http://www.3dlands.com/store/catalog/free_download.php?file_id=56
· Strip light = http://www.3dlands.com/store/catalog/free_download.php?file_id=56
· Under construction sign = http://www.3dlands.com/store/catalog/free_download.php?file_id=188
· Sofa = http://www.3d-resources.com/3d_studio_max_models/furniture/page1/ 

· Bookcase = http://www.creative-3d.net/free3D3.cfm
· Chair = http://www.creative-3d.net/free3D6.cfm
4.2.1 Creating a box
As soon as you load 3D studio max you are greeted with various tool bars and four windows, each window is showing your work area from four different directions. On the default settings, your 3D view is in the lower right. (Here you can create a new box to work with or use one of the above downloadable objects.)
The first thing we need to do is to create a very basic box. We do this by going to Objects -> Shapes-> Box.
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Fig 4.2.1.1: 3D studio Max screen shot.
Once selected you can create a 3D box, but you must be careful with the size of the box, Torque has a scale of 1 meter in a 3D world is equal to 1 unit in 3D studio max [17]. Let’s make ours 1 foot long X 0.5 foot high X 0.5 foot depth (1 meter = 3.3 feet) 
Press ‘M” to pop up the texture browser. You may add in previously built textures and apply them to your object. In this example the object is an “Exit Sign”. Once textured you should end up with an object like this. (Here are the textures for your own use.) Other textures are available in the QuArk installation folder.
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Fig 4.2.1.2: 3D studio Max screen shot.
The red area shows the size of one unit. This is indicated in the application via a very light grey line.

The next piece of the puzzle is to link this object into a tree structure that MAX2DTS can understand; this requires that there be a root object linked to other objects that symbolize different levels of detail.  As we are only using one level of detail all of this will be put to waste but is still necessary for MAX2DTS to acceptably read and understand the file structure.
To do this MAX2DTS has a very simple button that does most of this for you. If you go to your MAX2DTS exporter utility and select your object and click “Embed Shape”, your object should now be embedded in the correct object structure, to check go to “Graph Editors” and click “New Schematic View”. Your tree should look like this.
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Fig 4.2.1.3: 3D studio Max screen shot.

As you have noticed the author has highlighted the “01” at the end of “start” and “Box”. This is because these numbers must match up. If “Box01” was called “JohnJoe” it would not export. The name “ExitSign01” would suffice.

4.2.2 Bounds Box
A bounding box is a square like structure that surrounds the object you have created, everything in the bounds will be exported into Torque. If you have left a vertex (polygon) outside of the bounding box you will receive an error message when you try to import into Torque.
So now we know what it does, we must introduce it into the Exit sign we have created. In the author’s experience the best thing to do is to make a copy of the exit sign and modify it by scaling it up by about 5% or so. Then you must modify this new object by renaming it “bounds”. It has to be called this name because the Max2DTS exporter looks for objects by name. Once done it is a good idea to hide this object as it has no further purpose. This can be done by right clicking on the “bounds” and selecting “Hide Selection”. To help out here is snapshot of the “Schematic View”. As you can see the “bounds” box is not connected to anything as it does not need to be.
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Fig 4.2.2.1: 3D studio Max screen shot.
4.2.3 Collision Box
The next and last step in making this object Toque Friendly is to add a collision box (mesh) to it. This is slightly trickier, the object calls for another box object like “bounds” but called “Col-1” to surround the “ExitSign01”. The Mesh is used to stop the player from walking though this sign, we also need to add an object called “Collision-1” which helps link “Col-1” to the root. Once again this is designed to aid in different Levels of details. Collision is a tricky thing as the author found out http://www.garagegames.com/mg/forums/result.thread.php?qt=34999 
I’d like to take this moment to thank “Neil Marshall” for all his help here in this area. For more information see section “4.2.4 Collision Help Reference.”
First thing to do is to add “Col-1” to your scene. Make a copy of “bounds” and rename it “Col-1” and link it to “Start01” , you now need to make a dummy object called “Collison-1” and attach it to “base01” (its easier to do this in the “Schematic View” as “base01” is a very small dummy object.
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Fig 4.2.3.1: 3D studio Max screen shot.

The above snapshot is showing you where to find dummy object. You may create this object anywhere in the scene. Once created open your “Schematic View” and link it to “Base01”.
Your final “Schematic View” should look like this.
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Fig 4.2.3.2: 3D studio Max screen shot.


Save your file so far.

4.2.4 Collision Help Reference 
One of the main problems associated with collision in the project is that the player never reacted to the object, For example the player walks right through it.  The author read the listed website and tutorials on Collision but they did not properly address the problem at hand; these included

http://www.garagegames.com/docs/tge/general/ch08.php
http://www.garagegames.com/index.php?sec=mg&mod=resource&page=view&qid=6069
http://torque.smdlabs.com/3dsmaxAnimationSetup.htm
And numerous development forum posts. 
After reading so much and getting so little back, the author posted new post to the development forum to address this problem 
http://www.garagegames.com/mg/forums/result.thread.php?qt=34999 

This problem was later resolved with the help of the respondents.
4.2.5 Importing into Torque
To export this file to Torque we go to MAX2DTS exporter utility and click on “Whole Shape”, and save the file as “ExitSign”. Once exported move the file and texture to the shapes directory in your “trq_tutorial_base” directory (“\trq_tutorial_base\tutorial.base\data\shapes”)

Open your trq_tutorial_base application. Press F11 then F4, scroll down to “Static Shapes” -> tutorial.base -> data -> shapes and open your file called “ExitSign”.

Below is a screen capture of the Exit Sign placed into the Torque Game Engine. 
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 Fig 4.2.5.1: Snapshot of in game footage of tutorial base
4.2.6 
Transparent objects, Windows

Being able to make an object transparent requires the use of a powerful Art tool such as Photoshop. The tool must be able to create and modify the alpha channel of an image.

This website (http://holodeck.st.usm.edu/vrcomputing/vrc_t/tutorials/transtex/) give a tutorial on how to add an alpha channel.

On the CD is a texture called “window.png” this file is the outcome of this tutorial. Once we have the texture we need, the next step is to apply it to our object, in this tutorial; we use a simple square box.
Open up your texture browser (press “M”) 

Select an empty Slot to use, 
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Fig 4.2.6.1: 3D studio Max screen shot.

We then need to add a texture to this; click the black square next to “diffuse” on the window. By doing this you are taken into a sub section of this texture.

[image: image29.png]Blinn Basic Parameters

E

- Sellumination

e [0

Opaciy: [T 2| M|

- Specular Highlghts

SpecularLevel: [T 3| |
Glossiness [10 3 |
Soter: [07 2

: -





Fig 4.2.6.2: 3D studio Max screen shot.
You will need to click on the bitmap button.
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Fig 4.2.6.3: 3D studio Max screen shot.

A new dialog will open up called Material/Map Browser, click on Bitmap and browse to the directory of your texture (window.png) and then click okay.

We now need to get out of this sub section of this texture and back to the main section, click this button.
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Fig 4.2.6.4: 3D studio Max screen shot.

We now need to tell 3D studio max to allow for transparency (opacity); we do this by going to the “Maps” area of our texture and placing a tick beside opacity. The application needs to know what texture and how much transparency to perform. Drop the opacity down to around 50%, and click on the button that says “None”, 
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Fig 4.2.6.5: 3D studio Max screen shot.
you will be taken into the sub section of opacity, once again click Bitmap and follow the steps as before to select the window bitmap.

Once done we need to tell the application to look at the alpha channel for transparency. Click on “Alpha” under “mono Channel output”
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Fig 4.2.6.6: 3D studio Max screen shot.

Now drag the texture to your 3D box and link the box into a tree structure and export it as in the previous sections. Once you import it into torque you should see something like in the snapshot below.
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Fig 4.2.6.7: 3D studio Max screen shot.

4.3 Creating Players
4.3.1 Player object Introduction
If you look back at Fig: 4.1.3.3, you clearly see a green character that the user can control via keyboard key commands
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Fig 4.3.1.1: Snapshot of in game footage of tutorial base
In the above snapshot this green object is called a player. In this project a green alien would be out of place. This section will demonstrated the build process of a new player. It will take the reader through many help forums, tutorials and visual tree structures as seen in section 4.2.(Creating Objects).
4.3.2 Basic Player Creation
This section will demonstrate the ability to create a basic player in 3D studio max.

The tutorial followed in this section is http://tdn.garagegames.com/wiki/DTS/3dsmax/Creating_a_Simple_Character#Introduction 

This character is just mainly a sphere on a cylinder with a bobbing head. It was at this point in trouble shooting that the author switched from 3D studio Max 5 to 3D studio max 7 as version 5 was having major trouble with animation and exporting the character standing up. 
Once you complete it, you should end up with something like this snapshot below. This is taken from 3D studio Max 7.Notice that the “eye” dummy is attached to the head “Sphere01” instead of the body “Cylinder01” as told in the tutorial; this is done because the author wanted the head to be animated from the player’s point of view (POV).
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Fig 4.3.2.1: 3D studio Max 7 screen shot.
The author has included the tree structure along with 4 different views on the player. This gives the best view of the all objects and the locations of them. 

Once you have exported this player you should be able to use commands like jump, walk, and side step. In this introduction tutorial these function are not going to be implemented. So our player only “bobs” his head. The final files are attached on the CD.  If it exported correctly you should see a player that looks like the snapshot below
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Fig 4.3.2.2: Snapshot of in game footage of tutorial base
4.3.3 Bones on Bipes?

In real life people have “bones” made up of leg bones, arm bones, skulls, etc... This is also true in 3D player creation. In the authors opinion the player must have bones for 2 main reasons,
· The make movement more life-like.

· To move large amount of vertices quickly and easily 

Bones are easy to comprehend but what about Bipes? Bipes are the same as bones but built in a different way, the MAX2DTS exports deals with them both in the same way.  The snapshot below show the Bipes structure (Left) Vs the Bone structure (Right)
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Fig 4.3.3.1: 3D studio Max 7 screen shot [18]
Its here you have a choice; the author was unable to use Bipes as was unable to find much information or tutorials on how to build them.  Building bones however appeared to be a much more popular way to go. If you have never used bones before, then it is highly recommend that you read all tutorials relating to bones in the tutorials accompanying 3D studio max 7. It is also recommend you complete the following tutorials here.

http://www.garagegames.com/docs/tge/general/ch08s04.php
This section was troublesome for the author, please refer to section “4.3.4 Player Creation help Reference” To view some problems that you might incur during this creation. 
Before you begin creation of the bones, there must first be a mesh (or character) to work with, in this example the author built a mature woman (bits and pieces of this character were taken from many places, many of which came from the tutorials that occupied 3D studio max 7). She is in what is known as the “Da Vinci pose”. This file is on the CD named “PlayerMesh.max”.  
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Fig 4.3.3.2: 3D studio Max 7 screen shot

Once you have created or opened the occupying mesh, we need to add bones to this player. It is always a good idea to start from the head down wards. Every bone needs to be linked together.  Please refer to section “4.3.7 Bone tree structure” to get a better idea of what is meant by each bone must be linked. 

At the time there are two structures, the mesh and the Bone tree structure. This can be seen from the below snapshot.  These objects should be over lapping but have been taken apart so that they can both be clearly viewed.
The “eye” node is another dummy node that is used to tell the Torque engine where to place the camera to view from. In most cases of players the eye node is placed where the player’s eyes would be. This eye should be linked back to the head node. (If you look at Fig 4.3.7.1, you will notice that this is not the case, it is attached to the neck bone, and this is due to a quick fix needed to export the player).

The “cam” node is the same as the eye node with two small differences: instead of viewing from the eyes of the player, this node is used to get a behind view of the player so that you may see the player’s movement and location. With this is mind it makes sense that this node would be placed behind the player. In most cases this node is placed approximately 1 meter back and 0.5 meter up from the head position.  
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Fig 4.3.3.3: 3D studio Max 7 screen shot
4.3.4 Skinning

When there is a mesh and a bone structure they must be joined to together. This can be done with a function called “Skin”. It’s the methods of joining a bone to the surrounding mesh,
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Fig 4.3.4.1: 3D studio Max 7 screen shot

In the above diagram it is clear to see that shape has enclosed the Left Upper Arm. At the center of this shape is the bone called “LeftUpperArm”. It easy to see in the upper part of the snapshot which vertices (red, blue and orange dots)   are been controlled by this bone, a Blue color means little to no control where as a red means complete control. This must be done with every bone in the body, and no vertex can be left unattached. Once complete it is easy to move the character by only moving the bones. There is the option of making movement easier by using IK solvers; these have the ability to control many bones at once. For example you may want to link the right leg together with an IK Solver so that in one movement the foot, lower leg and upper leg move.
This file is includes on the CD called “PlayerIKSolver.max”
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Fig 4.3.4.2: 3D studio Max 7 screen shot
4.3.5  Player Creation Help Reference 
One of the main areas of player creation than can cause confusion is in the bone structure development. This area was vague at best in the online tutorials, the author posted new forum in response to this. This can be found here. http://www.garagegames.com/mg/forums/result.thread.php?qt=35572 
The problem was later fixed and the animation of the character creation continued. Upon exportation of the character and integration of the player into the torque engine, the author realized that animation was failing to work; a few more problems were raised in the area. 

Code needed to be added to torque script and the animation sequences need to be exported.
The answer mainly came from communication with people online via MSN.
Please read section 4.3.8 Animation of players for more information

4.3.6  MultiMesh and Box trick
The box trick is a method used to clear all normality’s of a player being created in 3D studio max that may have been applied to it when it was being build, these may include mirroring, etc.. , All of these normality’s are not handled by the MAX2DTS exporter and need to be removed, This can be done by creating a simple box and binding the player to the box, in doing so the player inherits all of the boxes attributes and looses all of it  normality’s. The box is then deleted and the character is left with only the basic attributes that the MAX2DTS exporter can easily handle,
For more information on the box trick it can be found here.

http://www.garagegames.com/docs/tge/general/ch08s04.php
MultiMesh is a function in 3D Studio Max that allows the user to lower the polygon count of the object to such a level that it can be rendered more quickly. In industry all objects are built in very large amounts of detail (polygons) so that the creator can get a feel for the character. Once the creator is happy with the way it looks he must then lower the polygon count to make it render able in a game engine. This method of lowering the polygon count is done via a function called MultiMesh. To further help in rendering the player can be brought through steps in the game engine to allow for different levels of detail.
4.3.7  Tree Structure.

To help in the understanding of the player bone and mesh hierarchy, the author has taken a screen capture of his own player hierarchy. 
“Player2” is the mesh, “bounds” is the bounding box, etc…

Everything colored in blue is a part of the bone structure, everything in green is a dummy object needed to help the engine interact with the player.  The only thing slightly odd about this is the fact that the “head bone” is a dummy object, this should be a bone but due to a flaw in the player creation this was a fix needed to export the player. Please read here to see this flaw.

http://www.garagegames.com/mg/forums/result.thread.php?qt=35572
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Fig 4.3.7.1 3D studio Max 7 screen shot

4.3.8  Exporting Player
Before you export your player you will need to create a config file in the same directory as your .max file. The Config file can be called anything as long as it has the extension of .CFG.  For our example we need to have this inside the file 

AlwaysExport:

eye

cam

This tells the MAX2DTS exporter to always export the eye and cam objects, if this was not stated the eye and cam objects would not be included into the Torque Engine and the player will be viewing the default player position which is at the players feet, where-as, we should be viewing from the players eye’s (located where we placed the “eye” dummy)
When exporting the player, you need to select Export Whole Shape detailed in section 4.2.5 Exporting into Torque.  

Call your saved file as “player”, should you call it something else you will need to change this line of code in the player.cs file.

baseShape = "./player.dts";
Where player.dts should be replaced with your player object name.

Move this file to your player directory.

To confirm that it has been exported correctly there is a small program call “show tool”. To access this program you will need to create a batch file, the batch file will need to call the game executable followed by “-show” for example here is the authors batch file

echo off

torqueDemo.exe -show

pause 

Where “torqueDemo” is the project exe. The batch file should be located in the same directory as the exe.
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Fig 4.3.8.1 Snapshot of Torque’s Show Tool program 
If you are able to view your player by selecting it from “Load sequence” list, you should be able to load up torque and control your new player. 
4.3.9 Animation for players

Once the player has been successfully exported you should see something like this.
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Fig 4.3.9.1: Snapshot of in game footage of tutorial base
As you can clearly see our characters bones are not rendered and the user is only able to see the player mesh, for animation to work, the bones will remain invisible but the effect they have on the player mesh will be visible.
So where do we start in animation? 80% of the work is already done given that there is a mesh and bones to work with. The first step is to decide what animation to animate, 
There are 30 common animations; this can be found in the “player.cs” file located in your data/shapes/player folder. (This can be opened via torsion or notepad)  In this case we only need to animate.
sequence0 = "./player_root.dsq root";

sequence1 = "./player_forward.dsq run";

sequence2 = "./player_back.dsq back";

sequence3 = "./player_side.dsq side";

The reason for this is that we only need these animations, we wont need “jump”, “run” or and death sequences, there is a possibility of code a sequence for “wave”. But due to the time deadline it does not seem practical.
In the project the root sequence was just the player standing still for 5 frames. The root sequence is the animation that is used when the player is stationary, in this example she could be breathing, looking around, taking note etc… to keep things simple we are going to make the player move up and down to demonstrate the ability of the root sequence. To do this we need to first open the player file, add a max2dts sequence dummy to it, If you not to sure how to add a sequence dummy the snapshot below should help you out, you need to change the object type from standard to General DTS objects. Once done add the object to your scene anywhere and of any size you wish.
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Fig 4.3.9.2: 3D studio Max 7 screen shot

The next step is to delete the player mesh; in this case it is called “player2”. Then the animation needs to be introduced, this example has been step up for 40 frames, 20 frames moving the player upwards and 20 frames moving down. There is a button called “Auto Key” which does most of the work. Click auto key, move the frame time line to 20, select the head (dummy object) and proceed to move it upwards. Once done, unclick Auto Key. If you click Play the animation will slowly move the character up and then drop back to the floor instantly, to smooth this out a bit we can copy the first key to frame 40, (select the first key, hold down shift, and drag to frame 40) when you click play again the player slowly moves up and slowly moves down again. 
Once complete the exporter needs to know what frames to export, this has to be in the Track View. The snapshot below show how to navigate to the track view. 
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Fig 4.3.9.3: 3D studio Max 7 screen shot

Once this has been opened we need to navigate down to Object (Sequence II) and then Sequence begin / End, there needs to be a new “Key” added at frame 0 and at frame 40 as highlighted in the snapshot below. 
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Fig 4.3.9.4: 3D studio Max 7 screen shot 
Now that the objects have been but into a format the MAX2DTS exporter can read and understand. The function Export: Sequence (from you Max2DTS utility) can be run. This is found below the Export Whole shape detailed in section 4.2.5 Exporting into Torque. You will need to have the same config file (as mentioned earlier) in the same directory as your max file as we will need to export cam and eye objects.
Call your saved file as “player_root”. Should you call it something else you will need to change this line of code in the player.cs file.

sequence0 = "./player_root.dsq root";
Where player_root.dsq should be replaced with your sequence objects name.

Inside this file you will also need to comment out any sequence you will not be using (comment the out by typing “//” in front of the text)

Move the file to your player directory. And run torque. Your player should now be slowly moving up and down as demonstrated in the snapshot below. 
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Fig 4.3.9.5: Snapshot of in game footage of tutorial base
667You can test out the animation in the show tool, to test it to see if your animation tread loads and runs the way you would like.

4.3.10  Creating ambient Players
Ambient players are objects in the torque engine that have a single purpose, this could be the moving wings on a wind mill or a person typing in the background, The only difference between an ambient player and  player is that the user cannot control the ambient player, the object is merely there for demonstration purposes. 

To create an ambient player we need to create a data block of code (this code will be shown but some familiarity is helpful to understand it.)
Most of the code was taken from this link.

http://www.garagegames.com/index.php?sec=mg&mod=resource&page=view&qid=1522
This code was then modified to be integrated to our engine. If you have any problems integrating this into the engine have a look at the authors help post.

http://www.garagegames.com/mg/forums/result.thread.php?qt=36063
In out example we will be building a receptionist, therefore in our example there first needs to be a new file called “reception.cs” in the “\trq_tutorial_base\server\scripts\” directory. In this file add the following data block.

datablock StaticShapeData(reception)   

{     


category = "Animation";

   
shapeFile = "~/data/Animations/reception.dts";

};

function reception::onAdd(%this,%obj)   

{

  
 %obj.playThread(0,"ambient");   

}

function StaticShapeData::create(%block)

{  

   
%obj = new StaticShape()  

   
{      

      

dataBlock = %block;   

   
};   

   
return(%obj);

}

The engine now knows to open a file called “reception.dts” in the file directory “~/data/Animations/” and that it needs to run a sequence called “ambient”.

Next we need to make sure this file will be executed when the game runs, we need to open up the file game.cs (located in “\trq_tutorial_base\server\), and modify the function OnServerCreate() by adding “exec("./scripts/reception.cs");” under “exec("./player.cs");”.

This tells the engine to run our data block when the server is being created.

Open up your player file and hide the player mesh, (its easier to work with the bones).

Place the player in a sitting position as if they where typing on a keyboard. Use the auto key function to make the hands move as if they where pressing keys on a keyboard. Once you are happy with your animation we need to add a sequence dummy and call it “ambient” this can be anywhere in your scene and of any size. The eye and cam dummy can be deleted as they are no longer needed. You should now have something like the snapshot below. 
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Fig 4.3.10.1: 3D studio Max 7 screen shot 

Once created the MAX2DTS exporter needs to know what frames to export, hence we do the same as we did when creating an animation sequence; create keys on the start and end frame of the animation sequence in the “track view”.

Export the player (Whole shape) and call it “reception”, should it be called something else you will need to modify the data block with the new name.

The file should be moved to the directory started earlier. Load up the Torque game and press F11 followed by F4, navigate down to Shapes -> Animation -> reception.

The ambient sequence should be typing away. Once you have positioned the character in the right position you should have something like the snapshot below.  
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Fig 4.3.10.2: Snapshot of in game footage of tutorial base
5 Creating Networkability

Network support means allowing two computers to communicate together, this communication will be positional and other such data that allows the project application to interact together.  In this section the author will demonstrate the successful and not so successful methods used to try and create networkability.

5.1 Network support integration
At this point in the development there should be…

A level (building, complete with terrain)

A character (Player)

Some Ambient Players

Some 3D objects
It may look good but it’s a training simulation, so it needs to be multiplayer. In other words this project need to able to communicate with other PCs across the network. If you look at the demo we have been using so far (tutorial.base), it does not have networking built into it.

If you look at the demo that was supplied with Torque you will see that when you press the button “start mission” you are giving the option to “host multiplayer”, this tick box tells the pc to broadcast the game over the network. 
[image: image53.png]e
T | rmm Mump\eyer Launch Missiont ‘|




Fig: 5.1.1: Snapshot of in game footage of the torque Demo
In our tutorial.base game there is no tick box for host a multiplayer game, Therefore we must find out what code is modified when pressing “host multiplayer” and hard code this into our tutorial.base demo. It is recommended you load both projects into Torsion editor for easy navigation and viewing of files.
If we look at the file “StartMissionGUI.gui” located in “example\starter.fps\client\UI” we can see the line of code that is modified when the user tick the box.
“variable = "pref::HostMultiPlayer";”
HostMultiPlayer gets set to “true” or “false” depending on weather the box is ticked or not. At the bottom of this document is a function called “SM_StartMission”. In this function it sets the pref “servertype” to “MultiPlayer” or “SinglePlayer” depending on the tick box.
We now know that ‘MultiPlayer” and “SinglePlayer” are keywords to use when creating our game.

It is safe to assume that seeing as there is not a “host multiplayer” tick box in “tutorial.base”, that the game is hard coded to “SinglePlayer”. We need to find where that is set and change it to “MultiPlayer”.

The line of code in question is in “main.cs” located in the “tutorial.base” directory. 
We need to change this:

createServer("SinglePlayer",expandFilename("./data/missions/test1.mis"));
to this:
createServer("MultiPlayer",expandFilename("./data/missions/test1.mis"));
This allows our server to be broadcast over the network, 
At this point we can load up tutorial.base on one PC and load up starter.fps on another. We can then connect to our tutorial.base via starter.fps through the “join Server” button.  This is as far as the author got with networking the game via this method, for more information on why this approach was terminated please read section 5.2 Help Reference for networking.
5.2 Help Reference for networking
The tutorial.base game could only be broadcast but was not able to join a running version, mainly because it did not have a GUI to “Query LAN”. The author made an attempt to copy across the GUI from “starter.fps” and integrate this into the “tutorial.base”, the integration was successful but the functionality behind the GUI was failing. At this point a post was created on this subject outlining the progress made and the problem received.
http://www.garagegames.com/mg/forums/result.thread.php?qt=36466
The end result of the post was that it could be done but with some major problems as stated by “Matt” in this post.

The outcome was to reverse the idea of copying code from “starter.fps” to “tutorial.base” and try to integrate “tutorial.base” into “starter.fps”. This way we could use the networking functionality supplied with “starter.fps” in our “tutorial.base”.
5.3 Starting over
At this state the easiest solution is to move created objects and modified files to the Torque Demo (AKA starter.fps, as seen in Fig 4.1.1.1) 

To do this we first must first open the folder “example” in your Torque installation folder. The only folders we need in this directory are

“common”

“show”

“starter.fps” 

And all the files.

All other folders can be deleted.

Next thing is to go into the folder called “starter.fps” and replace the folder called “Data” with your version from the “trq_tutorial_base” game. When you load up the game a load the mission called “F world” you will see two thing wrong with it, first you have a weapon by your feet, and our ambient player is missing. 

The reason the ambient player is missing is because haven’t moved over our “reception.cs” to this server directory. After that we need to modify the “game.cs” file in the same directory in exactly the same way as before. 

“exec("./reception.cs");” (we leave out the word “scripts” as “game.cs” in already in that folder)

You will now be able to re-add the reception.


To remove the weapon we need to modify more torque script. 
Open game.cs again and comment out “//exec("./aiPlayer.cs");” and “//exec("./weapon.cs");”

You should now see something like the snapshot below.
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Fig 5.3.1: Snapshot of in game footage of tutorial base
To finish off, there needs to be a quick fix made to the file structure, in the directory “starter.fps\data\missions” you will need to add this directory “starter.fps\data\missions\tutorial.base\data\terrains” and add the file “default.png” (which came from “tutorial.base\data\terrains”), Copy your game folder and move it to another pc, (both pc should be networked together) launch the game on the two PC’s click “start mission” on the first pc, select F world and click “host multiplayer”, on the second PC click “join server” then click “Query LAN”, “FPS Starter Kit” should appear, select that and click “Join Server”. They should now be networked together.
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Fig 5.3.2: Snapshot of in game footage of tutorial base
6 Triggers and GUI
This section will take the reader through creating GUI‘s on the gaming side and demonstrate how to build triggers and get them to interact with the GUI. 

6.1 Creating a GUI Object.
In section 4.1 there was a brief introduction to creating and modifying current GUI object as shown in fig 4.1.1.2 and fig 4.1.1.3. More information on creating intractable GUI’s can be found here.

http://www.garagegames.com/index.php?sec=mg&mod=resource&page=view&qid=2221
In the final project occupying this dissertation we can see that there are different colored coded areas of the building. (Red and green)
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Fig 6.1.1: Snapshot of in game footage of occupying project 
In the above snap shot the black and white images came form here http://www.signcenterinc.com/1.Symbols/2.Mandatory/2.Mandatory.e.html 
All of the above are done the same way as section 4.1. With text been added as a GutTextCtrl.  The transparent texture was copied from the MainChatHud.gui and pasted into PlayGui.gui. In our demo let’s add a simple color to the GUI.
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Fig 6.1.2: Snapshot of in game footage of tutorial base
Lets name this GUI block, “MyBlock”.
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Fig 6.1.3: Snapshot of in game footage of tutorial base
6.2 Creating a Trigger Object
A trigger is an object in Torque that when entered, or left or inside it, causes something to change inside the game its self, in this case we will create a trigger that will change the GUI color. In our demo let’s change the red color box to a blue color box.
We’ll call the trigger “Changer”.

It would be advised that torsion editor be used here. 

To start we will need to modify the file “triggers.cs” located in the server/scripts folder.

Add the following code to this file.

datablock TriggerData( Changer )

{


tickPeriodMS = 100;

};

function Changer::onEnterTrigger( %this, %trigger, %obj )

{


 %client = %obj.client;

 
MyBlock.setBitmap("starter.fps/client/ui/blue");

Parent::onEnterTrigger( %this, %trigger, %obj );

}

This first section of code creates trigger data object called “changer”.
The second section of code is the function called when the player enters the trigger. This code changes the red color with the image stored in blue.jpg, In this case blue.jpg is just a blue colored block. 
6.3 Client Side Interaction
Note: Help for this code came from http://www.garagegames.com/mg/forums/result.thread.php?qt=36597
And

http://www.garagegames.com/mg/forums/result.thread.php?qt=5700
The down side to the above method is that it is server orientated. In other words if there are two players in the game, One is the server the other being the client. If the server triggers the trigger, the client and server will both receive the effect of that trigger. To fix this we need to link the trigger to the client that triggered it.

Replaced the line of 

MyBlock.setBitmap("starter.fps/client/ui/blue");

To this

commandToClient(%client,'hudTargetChanger',%trigger);
Then we need set up a new file called, “ClientTriggers.cs” in “starter.fps\client\scripts”. We need to setup this file to be run when the game is run so add this
“exec("./scripts/ClientTriggers.cs");”
(This should be place under the rest of the exec’s)

To “init.cs” located in “starter.fps\client\”

In “ClientTriggers.cs” add the following code.

function clientCmdhudTargetChanger (%trigger)

{

 
MyBlock.setBitmap("starter.fps/client/ui/blue");

}
Next time you load up Torque Demo, press F11 then F4, navigate down to Mission Objects-> Mission-> Trigger.

Once you click on Trigger you will be give the following Dialog
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Fig 6.3.1: Snapshot of in game footage of tutorial base
Select “Changer” as the Data Block type. You may name the object anything you wish. Once you click OK, a small box will be implanted into your scene. This can be moved anywhere and stretched to any shape. 
When ever the player enters this Trigger his Red box in the GUI will change to Blue.
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Fig 6.3.2: Snapshot of in game footage of tutorial base




7 Mapping and lighting system
This section deals with upgrading the game engine, do to this you will need an understanding of C++ and Microsoft Visual Studio or equivalent. To view the engine code we must open the file “Torque SDK” in either C:\Torque\SDK\vc7 or C:\Torque\SDK\vc6, depending on what version of visual studio you are using.
7.1 Mapping System
Once open, your solution view should look like this
[image: image63.png]= g Torque Demo
=) e
= {3 Source Files
B ToraueDema.rc
1] volight.cc
collsion
console

o

o

sceneraph

terrain





Fig 7.1.1 Snapshot of Visual Studio .Net (Version 7)
The files you need for this are located on the CD named “guicommandermap.cc”. They can also be downloaded from  
http://www.garagegames.com/index.php?sec=mg&mod=resource&page=view&qid=5277
If you open up that file on the CD you will notice that a few things have been changed in comparison to the downloaded version. This code was designed to work with a single player, the author with some help from forum posts has turned this into a client side addition so that it will work over a multiplayer game. The modified file should be imported into the GUI folder (as highlighted in Fig 7.1.1). You may read the lower part of the above link to find out what modifications where made.
Once imported, rebuild the game engine as demonstrated by the snapshot below
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Fig 7.1.2 Snapshot of Visual Studio .Net (Version 7)
This will create an exe called “torqueDemo_DEBUG.exe” in your “C:\Torque\SDK\example” folder. This new exe is your updated game engine. Move that exe to your Demo folder (if it is different) and replace the old exe with the new one. Now that your mapping system is built into the engine, we need to integrate its functionality into our game. Once you Load up your Torque Demo, enter the GUI editor and add a GUI called GuiCommanderHud,
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Fig 7.1.3: Snapshot of in game footage of tutorial base
Once placed on your screen go to its properties and name it “MapHud”. You will notice that you’re a viewing from the top down and that you are to far away from anything to view your level clearly.

We need to add in some functionality to zoom into the map, in this case we are adding that functionality to the mouse wheel, scroll up to zoom in and scroll down to zoom out. To do this we need to add in some code for controlling the mouse wheel, in the directory “starter.fps\client\scripts”, you’ll find a file called “default.bind.cs”. In that file will be heading called “// Mouse Trigger” We need to add the following function to this.
$CommanderMapZoom = 0.023;

function handleMouseWheel(%val)

{      

 if (!isObject(MapHud))      

      

return;  

   
%delta = ($CommanderMapZoom / 16) * MapHud.zoomSpeed; 

   
if( %val > 0 )   

   
{    

      

 if ($CommanderMapZoom - %delta >= 0.003)          

     

 $CommanderMapZoom -= %delta;   

   
}   

  
 else   

  
 {     

     

 if ($CommanderMapZoom + %delta <= 1)         

     

$CommanderMapZoom += %delta;   

   
}   

   
MapHud.ZoomTo($CommanderMapZoom);

}


We also need to add 


moveMap.bind(mouse0, "zaxis", handleMouseWheel);
To “/starter.fps/client/config.cs” 

Next we’ll try to get it set up so that the map will find the player and follow him.

In the file “/starter.fps/client/scripts/serverConnection.cs” we need to add a small function called panPlayer() at the end of the file, this function will be set up to follow to player from the maps view.

function panPlayer() 

{ 

  
 commandToServer('MapIt');

}

And place “panPlayer();” at the start of 

“function GameConnection::initialControlSet(%this)” function, this will start the loop that will follow the player.

We then need to add the function “MapIt” as mentioned in the above code. This is placed into “/starter.fps/server/scripts/commands.cs”. The function need it this.
function serverCmdMapIt(%client)

{

  
 if (isObject(%client.player))

      

%client.player.LocatePlayer("mapping",%client);

}

This Function is linked to a “LocatePlayer” function, that function should be placed into “/starter.fps/server/scripts/player.cs”. Here is that function.

function Player::LocatePlayer(%this, %test,%client )

{

    
commandToClient(%client,'ShowPlayer',%client, %test);

}

The “ShowPlayer” function can be but into our “ClientTriggers.cs” file we created earlier. This function is 

function clientCmdShowPlayer(%client, %test)

{

   
MapHud.panTo(0,0); 

   
schedule(100, 0, panPlayer);

}
When you load the Torque Demo you will notice that the camera follows the player , but it is not very smooth, you’ll need to change the “panSpeed” to about 5 to fix that. You can find that setting in the properties of the GuiCommanderHud in the GUI editor. See snapshot below for help.
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Fig 7.1.4: Snapshot of in game footage of tutorial base
7.2 Lighting System
The code for this can be downloaded form http://www.garagegames.com/index.php?sec=mg&mod=resource&page=view&qid=4402
But is also available on the CD named “Volumetric Light”.
This is a very nice piece of code as it requires no modification to the code itself to fully work. We need to open our Visual Studio Application here to open the game engine code again. Then add to the Demo the two files “volLight.cc” and “volLight.h”. 
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Fig 7.2.1 Snapshot of Visual Studio .Net (Version 7)

Rebuild the engine and replace the old exe with the new one as in the previous section.

In addition to adding these files to our project, we will need to make a few

Torque Script changes.

 /example/common/editor/ObjectBuilderGui.gui, add the following

function ObjectBuilderGui::buildvolumeLight(%this)
{

%this.className = "volumeLight";

%this.process();
}

And in /example/common/editor/EditorGui.cs in "function Creator::init( %this )" add the following
%Environment_Item[12] = "volumeLight";
Also in the folder “Volumetric Light” is a picture file called “hikari.png” this file contains 5 alpha circle images in one picture which will be used to make 5 light beams. Place this file into your, “/starter.fps/data/maps/” directory (if this folder does not exist, you will have to make it) 

Open the Torque Demo program and add a “VolumeLight” located as below
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Fig 7.2.2 Snapshot of in game footage of tutorial base

In the properties you will need to set the location of the texture and enable the lighting effect. As shown below.
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Fig 7.2.3: Snapshot of in game footage of tutorial base
7.3 Creating Rain

Attached on the CD is a file caller “weather.cs” this modified code came from last years torque project with some help from http://www.garagegames.com/mg/forums/result.thread.php?qt=20324.

Simply add it into “/start.fps/server/scripts/” and add this line of code
exec("./weather.cs");
to “game.cs” this can be added under “exec("./recption.cs");” which we added earlier.

You will also need to place the other 2 files on the CD named “rain.png” and 
“splash.png” into the folder “/starter.fps/data/maps/”
Once done load up Torque and navigate down to Mission Objects-> environment-

>precipitation.

When you click on “Precipitation” a small dialog will pop up, you can give it any 
“Object Name” and any “Name” but “Precipitation data” must be “Heavy Rain”. Click “OK”.
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Fig 7.3.1: Snapshot of in game footage of tutorial base

By now you should have some thing like the snapshot below.
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Fig 7.3.2: Snapshot of in game footage of tutorial base

8 Conclusion

This dissertation as given a round up of the basic skills required in building a small simulation using the torque engine. From the skilled learned here the reader should be able to adopt these skills into expanding the demo created into anything he/she wishes. References and other such links can be used to search of further information other areas of game development. 

The author has shown the current game engines available on the market, and the features allocated with two of these engines. Game applications such as 3D studio max and QuArk have been proven to be outstanding development programs in creating worlds.  From creating simple 3D objects to complex player creation, animation and exportation. 

Keeping in the line of a training simulation, the necessity of communication is key, in this project however communication does not exist with the exception of “text talking”. For this the author recommends the use of an external program or telephone call group, VOIP (Voice Over Internet Protocol) is an affective solution to an external program communication problem, Ventrilo is a popular and secure method of achieving this. For more information on this please see here. http://www.ventrilo.com/. 
If this was to be rebuilt from scratch the one thing that would be taken into account would be the frame rate. Although the simulation works well in the low detail version, the author feels that the speed of the low detail could have been achieved in the high detailed version if the LOD (Level Of Detail) functionality was taken into account. The ability to “cross over” to different parts of the building by use of loading different maps or levels would have also increased the frame rate. This would mean that the frame rate would be reduced because the level in hand would be smaller and quicker to load.
The knowledge gained in developing these objects will become more and more important as time moves on. The world of gaming has boomed and if you do wish to get on this expanding boat then this is a good area to start. People who know this area thoroughly are themselves involved in the games department and have released full games [19]. 
Games are common in today’s world, but training simulations are really just taking off. Graphics have just recently gotten to a point where the person viewing it believes that what they are viewing is real. It also offers such level of detail that it is used in training pilots on how to fly airplanes. In the authors opinion this ability and functionally could be used for long distance teaching, training and meetings. In 10 or 20 years time this could be common place. The need to drive to other counties for important meets could be a thing of the past.
This dissertation is now online and currently being reviewed and used on the garage games website.
http://www.garagegames.com/mg/forums/result.thread.php?qt=40829
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