
The “Avid Racer 3D” Game Project
An extensive racing game modification utilizing C++ and “C-Style Script” performed over a period of 9 weeks
Name: Matt Meyer

Date: 12/2/2006

Westwood College
Table of Contents

Content

Introduction

Game Project Story/Concept

Original Game Project Plan
Final Game Project Path
Summary

Credits

Appendix
GUIEnergyMeter.cc
Screen Shots


Page

3
4
7
8
9
11
Introduction
The intent of this project is to simulate a real life game development environment. I proceeded through all the phases of the software development life cycle just as a team of game developers would. The phases that have been utilized are:
1. Feasibility Study
2. Analysis
3. Design
4. Implementation
5. Testing
6. Evaluation/Maintenance
The first step was to look at the situation and determine what I would do. The second step was to determine if what I had intended to do could be achieved. I asked myself the question, “Is this a reasonable goal in respects to the technology, time, and knowledge that I have?”

The second step was to develop the optimal tasks that would be needed to achieve the best results. After conceptualizing and writing out those tasks, I recorded them and dubbed them “the requirements”. After the requirements were written, the project milestones were laid out. From the milestones I was able to develop a conceptual project plan. 
The next step was to analyze and break the requirements down into smaller logical segments. These logical segments became known as “systems”:

· GUI (Graphical User Interface)

· User Input

· Game Logic

· Artificial Intelligence (AI)

· Collision

· Sound

After the formation of the systems I could then further analyze the previous work that was done to the game modification, and categorize the relevant pre-existing features into each of these systems. Once this was done, I could then conceptualize how I wanted to build onto the existing systems to fulfill the requirements. I did this by creating concept sketches, flow charts, diagrams, etc.
The next step was implementation. This was where I took the conceptual work that was produced inside the analysis and design phase and molded it into code and/or script. The project plan served as my guide and I strived to achieve the weekly goals.
The fifth phase was pushed to the ninth (and final) week of the project time constraint. During this phase I went through and made sure that all the systems were working properly by employing a form of “play testing”.  I corrected any bugs that were found and then compiled a final build.

The sixth and final phase was an evaluation of this whole process, and any required maintenance administration. This phase is elaborated upon in the summary.
Game Project Story/Concept

The objective of Avid Racer 3D Game Project is to create a single player, oval track automotive racing game that simulates a competitive race (through the use of a keyboard) between the playable character and one or more (5 maximum) artificially intelligent non-playable characters (NPCs) over the course of 3 track laps.
The game is to be developed utilizing the Torque Game Engine (Indie License) distributed by Garage Games. Initial design and development of the game will begin as a modification of The Westwood Game Project Club’s racing game. Graphic files will be generated using 3D Studio Max, Adobe Photoshop, and Quark, and then converted to the Torque Engine specific file formats.
The game will include sounds and game music. Sounds such as an engine revving, engine idling, weather effects, brakes squealing, and crash sounds. The in-game music will incorporate different music for different occasions such as winning, losing, and playing the game.
When the game begins the player will be presented with the following options:
· Start Game

· Options

· Exit
The Options screen will give the player the option of adjusting the appropriate audio, graphic, and control properties. User’s may modify controls to their liking or use the default settings. The following is a concept sketch of the options window and menu screen:
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After selecting to start the game, the game will load, during which the default controls will be shown to the user. When the loading is completed the player will be launched into a race with all the other NPCs. The NPCs are focused upon winning the race and will compete with you in order to obtain the best overall time. 
The race track will be stationed inside an open-top stadium. Environmental weather effects such as lightning and rain may be present. The race track itself will be in the form of an oval-shape and have inner and outer walls to prevent cars from racing off the track. The race track will have four checkpoints. Located at each checkpoint will be power-ups. When the fourth checkpoint is reached, the timer, located on the HUD, will reset to 0:00 and the previous lap time will be displayed onto the screen. The number of laps completed will be updated and reflected upon the screen as well. 

The HUD concept sketch that was originally desired is displayed below:
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The HUD elements that will be present in the final version include:

· Speedometer
· Steering Wheel

· Tachometer
· Text bar

· Damage indicator

· Switches for power-ups

· Fuel gage

The main visual perspective for the player is to be from the interior of a racing vehicle looking outward through a windshield. The interior of the racing vehicle is to include the roof, sides, and dashboard with functioning gages. A fully functioning fuel gauge and speedometer will indicate the current speed and “energy” of the vehicle. A steering wheel should indicate the mobility of the racing vehicle. In the event of a dangerous collision, spin-out, or overturning of the racing vehicle, a relative visual 3rd person perspective will be displayed and an EOG lose situation will commence. 

Taking damage is something that is bound to happen in a race sometime, taking too much damage can be lethal. If the player drains the health bar by 25%, smoke will start to fume from the engine. When the player’s health lowers to 50% sparks will emit from under the hood of the vehicle. If 75% health is drained then flames will erupt from the engine.  
When the player loses the game as a result of taking too much damage, all the other players finishing the race first, or through forfeit, a lose sequence will occur and a message will display asking if the user would like to start again. 

Win scenarios will occur when one of the two situations have been satisfied:

· All other players have been eliminated

· All of the laps have been completed and the player is in first place.

The Avid Racer 3D Game Project final due date is 8/1/06, the time constraint is approximately nine weeks.
Original Game Project Plan

1) Game Specifics
a. Torque 3D Game Engine (Indie License Corporate Version)

i. Engine written in C++

ii. Game implemented through Torque “C-Style” script

iii. Utilizes the functionality of a server-client relationship

2) Weekly project goals
a. Week 1

i. GUI – display of text in neater format
ii. GUI – display of previous lap times in upper right-hand corner
iii. GUI – display of user controls (keyboard keys) when loading screen commences
iv. Input – implementation of user-friendly key-mapping

b. Week 2

i. Game Logic – win scenario 

ii. GUI – appropriate health bar display

c. Week 3

i. Game Logic – environmental effects
ii. GUI – steering wheel implementation
d. Week 4

i. AI – path marker placement, path creation
ii. GUI – tachometer implementation
e. Week 5

i. AI - path-following modification, task queue implementation.
f. Week 6

i. Collision – modification of existing particles/emitters
g. Week 7

i. Collision – addition of particle effects (sparks)
ii. Game Logic – power-up system functionality
h. Week 8

i. Sounds (SFX)
1. Braking

2. Engine acceleration

3. Engine idle

4. Collision with other objects

5. Various weather effects

i. Week 9

i. Catch-up/ tweaking
Final Game Project Path
	Done?
	System
	Tasks

	
	
	Week 1

	Yes
	GUI
	Display of text in neater format

	Yes
	GUI
	Display of previous lap times in upper right-hand corner

	No
	GUI
	Display of user controls during loading

	Yes
	Input
	Implementation of user-friendly key-mapping

	
	
	Week 2 

	Yes
	Game Logic
	Win scenario (complete the race first)

	Yes
	GUI
	Appropriate display of health bar

	
	
	Additional modifications

	N/A
	Game Logic
	Win scenario (destroy all other vehicles)

	N/A
	Game Logic
	Lose scenario (obtain zero health, complete the race last)

	
	
	Week 3

	Yes
	Game Logic
	Environmental effects

	No
	GUI
	Steering wheel

	
	
	Additional modifications

	N/A
	GUI
	End scores (total # power-ups, total # vehicles destroyed…

	N/A
	GUI
	End scores (… total # laps completed, total # AI laps completed…)

	N/A
	GUI
	End scores (… best player lap time)

	
	
	Week 4

	Yes
	AI
	Path marker placement, path creation

	No
	GUI
	Tachometer

	
	
	Additional modifications

	N/A
	AI
	Vehicle implementation, spawn points, vehicle behavior

	
	
	Week 5

	Yes
	AI
	Path-following modification, task queue implementation

	
	
	Week 6

	Yes
	Collision
	Modification of existing particles/emitters

	
	
	Additional modifications

	N/A
	AI
	Task queue modification

	N/A
	Game Logic
	Environmental effects modification

	
	
	Week 7

	Yes
	Collision
	Addition of spark particle effects

	No
	Game Logic
	Power-Up system functionality

	
	
	Additional modifications

	N/A
	Game Logic
	Power-Ups spawned in game

	N/A
	Game Logic
	Fuel gauge gradually depletes as the player drives

	N/A
	GUI
	Fuel gauge is displayed accurately

	
	
	Week 8

	Yes
	Sound
	(SFX) - Braking, acceleration, idle, collision, weather effects

	
	
	Additional modifications

	N/A
	GUI
	Ability to toggle weather effects through the options menu

	N/A
	Sound
	(Music) - 4 songs

	
	
	Week 9

	Yes
	N/A
	Catch-up/tweaking/testing

	
	
	Additional modifications

	N/A
	AI
	Path modification

	N/A
	AI
	Vehicle modification (take damage, emit sounds, emit particle effects)


Summary
There were many major obstacles that were encountered throughout this project. The obstacles that were presented encouraged the use of problem-solving and simulated the real-life experiences that many developers face when in the midst of a project. Of the many obstructions encountered the following were the most prominent:
1. Weather System

2. AI System
a. Following a path

b. Task queue

3. Sound system

4. Fuel gauge (GUI system component)

The first obstacle was the weather system. When the weather system was first implemented the rain textures that appeared on the screen appeared as white blocks. After much research I decided to develop my own rain textures using Adobe Photoshop and a tutorial that I had found during my research.
The AI system also presented quite a challenge. The first AI setback was path-following. The path-following algorithm that was being used when I began the Avid Racer 3D Game Project did not enable the AI to follow the path markers that were plotted out for it. The engine callbacks and procedures that were being utilized at the current time were not implemented correctly and as a result the AI would just drive in circles around one path marker. To solve this dilemma I observed the AI behavior in design mode. I quickly came to the conclusion that the AI was driving in circles because it was not getting close enough to its node in order for the collision system to detect the path marker. The obvious solution was to tweak the steering radius, vehicle speed, path marker placement, and AI path-following algorithm. 

Another problem pose by the AI was the task queue. The AI within the racing game had no means of accomplishing any tasks other than following a path. To address this I created a customized task queue specifically for the AI. This task queue allowed for the commands such as “follow path” to be considered as one of its tasks.
The third obstacle presented itself when I attempted to implement a few more sound effects. At first glance the sound-effects appeared to be temperamental; some sound effects would work, while others would not. After performing quite a bit of debugging, logging, and trace operations I found out that there were two sections in which sound effects could be implemented; the server and client sections. The client-side was obviously only to be used when presenting sound effects for the GUI and other client-side systems. I quickly made the adjustments to the audio profiles and the “temperamental problem” was solved!
The fourth and final major roadblock that I encountered dealt with the custom creation of a GUI element. There was already a speedometer system in place and my original thoughts were to simply create another instance of the meter class. Much to my amazement, due to the abstraction of the meter class, this was not possible. The meter class was not accessible to the scripting system and the speedometer class (a derivation of the meter class) which was available, would not help me. I quickly discovered that a modification of the engine was needed. 
Modification of the engine proved to be much easier than I had originally thought. The engine class hierarchy was well-structured and organized, which made it easy to pinpoint where I might place this new fuel gauge class. The solution was to create a meter control that based its data off of the script variable “energy”. The implementation file for this class was derived from the meter class and had associations to the vehicle class. The appendix contains the source code that was created to implement the fuel gauge feature.

There were many challenges that were encountered throughout this racing game project that I was able to overcome, unfortunately, there were also some that I was not able to solve. Many of these issues were based in art and animation. The other issues that could not be solved were given adequate consideration before their dismissal. These considerations were often based upon the feature(s) overall contribution to the quality of the game demo and the given time constraint. Furthermore, the problem-solving skills and methods utilized in dealing with these unexpected circumstances permitted me to focus on the most important aspects of the game and achieve the mass majority of the project goals.
The Avid Racer 3D Game Project proved to be quite the learning process for me. The project yielded an excellent opportunity to explore all of the phases of the software development life cycle firsthand and simulated the realistic time constraint that is imposed upon actual game developers. Last, I was also given the opportunity to experience all of the game development areas that are inherent in many video games. 

One of the most valuable lessons that were learned from this project was that there will always be setbacks in the development of software. How you cope with these setbacks is influential to the overall completion of the project. The majority of these roadblocks can be smoothed over by planning from the very beginning, strictly following the project path, and adhering to any requirements, design documents, or design diagrams. The remaining obstacles given ample consideration and a work-around or solution can usually be reached in a timely manner.
This was a wonderful experience for me as a developer and as a student and I can only hope that all of my future experiences in development will prove this successful. Future developments and patches for this game will be added as necessary and will simulate the final unending stage of the software development life cycle.

Credits
First off, I would like to say that Garage Games has made significant contributions to all aspects of this project. I would like to thank them for their support, tutorials, engine, forums, game starter kits, and examples.
Second, I would like to thank all of those who worked with me inside the Westwood Game Project Club on the Oshawa Racing Project. The Oshawa Racing Project was the game demo this Avid Racer 3D Game Project was based off of and a lot of the pre-existing content came from the work that was put in by the whole team. Thank you for your time and effort!
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Note: To run the game, simply click on the executable file “Torque Demo”.

