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--RoadWorks--

RoadWorks

MSc GamedDissertationProject

2009
Development Time: 4 Months- SoloDevelopment
Technology: C++ (Visual Studio)

OpenGL (includingGLU and GLUT)

Description:
As part of the Computer Gam@&d<, we hadto produce a largepiece of
software, along with a dissertation/journal article

| worked with senior staff from Midway Studios Newcastle to produce a
prototype for anew road management system. The idea was to improve
the systemthat they usedto constwuct virtual cities in gameuchas their
recent title Wheelman)y automatingas muchof the processas possible
and procedurally generating much of the datahilst still giving game
designers precise control over the road layouts

Input fromdevelopment programmer Chris McClure and Technical Director
Richard Smith playechamportantrole in the development of this project.

wytnsls  pOMIDWAY

Pagel of 33



Vertices hidden

Road Lines shown

Al Vertices hidden
Texture Edges hidden

An example of awrve created by the application

Vertices shown

Road Lines shown

Al Vertices hidden
Texture Edges hidden

A road comprised of a curve and two straights, showing spéntces (purple),
and Bezier control points (red/blue/gold/green)
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Change Curb Height

The road profile editor

U Auto-generated road surfaces
The tool allows the user to define the road network in terms of centre
line straightline and Bezier curve splines. The data usecbtastruct the
road is then generated automatically either side of the spline. This data
Is automatically regenerated when the road shape is changed.

U Road Profile Editor
The Profile Editois designed to provide game designers with the ability
to create roads of any type, allowing control over the textures,
dimensions, number of lanes, stripe type and many other properties.

U Road Creator
This part of the tookllows the user to create a rdanetwork by placing
junctions and road sections, simply by clicking the mouse. It then allows
the user to select and modify the road network.

U Road Viewer
The Road Viewasrovidesthe userwith control overa dynamiccamerg
which can be movedround the scene to preview the road network
from any angle.
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Placing Points

Placing roads in Road Creator Mode
Placing a sequence of straight roads (left) and joining a road to a junction (right)

A threeway junction between roads of different widths

U Junctions
The systemincludes basic support for threand fourway junctions.

U Auto-Al Path Generation
Road sections include the automatic generation of traffic and
pedestrian Aldata. These allow Alentities to navigate the road
network. This data is automatically updatethén changes are made.

U Road Stripe creation
Road stripes are rendered as separate polygons on the road surface,
allowing the road to be resized, and any number of lanes to be
rendered, without stretching textures. A large number of line types are
availableand more can be easily added.
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StarForce

MScGames: Team Project
2009

Development Time: 6 Weeks Team Development

Technology: C++ (Visual StuditAnkhSVN
OpenGL (includingGLU and GLUT)

Description:
As part of the Computer Gam&4, we had to work in teams to produce
an online space combat game.

The game features 8 players battling it out starfighters. Players take
damageand eventually die, repawning at central spacstation.Kills gain
points, while deaths loose pointsh& winner is the first to reach a certain
score, or the player with the highest score aftezaataintime.

NOTE: Development of this title has continued after the coursework
submission.Improvements have been made todlgraphics and gameplay

Newcastle
Q) Lniversity
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ThePlayer discovers a cache of powerups

A Fighter with Shield (top left), an Interceptor with LasersMissile(bottom left)
and the Space Station (right)
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The player flying towards the station (top)
And the player targetingnother craft (bottom)

My Rolewithin the Team

In addition to game and graphics programming | also maanagerial and
creativeresponsibilities | organisedneetingsand the distribution of tasks

as well as designingand implemening Y yé 2F GKS 31 YSQa
logos, models andtextures. Other tasks involvediefiningthe basicgame
behavioursand implementing the collision detection system.

The game includes code | have produced for Particle Explosions, Bounding
Spheres and AABBs, as well as code for drawing tekiireles cylinders
and other basic shapes

Featurespersonallyimplemented:

U Three classes of shigrighter, Bomber or Interceptor, each with its own
model and different statistics and specialities

U Informative HUD- The Headsip Display (HUD) displays playstats
alongwith powerups in effecetc. It also tracks the targeted enemy.
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You crash to player?2

Two players collide

U A Selection of Weapon€£ach ship has lasgiplus secondary weapons,
including Homing Missiles, Mines and EMP blasts.

U Powerups- Powerups include Super Shield,egul Boost, Repair Kit and
Weapon Overload.

Other features of the game

U Al - Homing Missiles seek and destroy the targesddp and enemies
trackother playerf) a d&hd daizh other.

U User AccountsTrack player preferences along with score information.

U GUI- The GUI allows a player to host or join an online game and
customise game settings.
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FuturePong
MSc Games: Graphi¢zhysics Assignment
2009
Development Time: 8 Weeks Solo Development
Technology C++ (MS Visual Studio)

OpenGL (includingGLU and GLUT)

Description:

We were asked to produce a version of Pong using 3D graphics. | attempted
to create a reasonably faithful translation of the original game into 3D, with
a few extra features.

It was first implemented as a graphiesercise, with rudimentary collision

detection, but was then improved with some basic physics features and
more sophisticated collision detection

Newcastle
+ University
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fraploid.deviantART.com

fraploid.deviantART.com impson

fraploid.deviantART.com

Player One shoots the ball (top), Player Two kills Player One (mid),
Spark effect as the bdlbunces (bottom)
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Player 1 wins!

s

Press Retur to Rest

The winner screen, with camera rotation

U 3D Environment
¢ Irregular shaped arena, complete with floor textures
¢ Animatedadvert banners on arena walls
e 3D crowd, which responds to goals and explosions

U Rockets
e Use rockets to temporarilgtestroy your enemy
e Shoot the ball to change its direction and send it up into the air

U Dynamic Lighting
o Spotlights follow the ball and paddles as they move

U Customisable Arena
e Change arena colour between red, green and blue
e Choose between three differerfioor and ball texture patterns
e Enable/disable the use of textures with the touch of a button
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impson

Paused: Press [Esc] to Continue

Game action paused

U GuUI
e Charge bars show when rockets are ready to fire
e Player colours and score displayed, along with game states

U Particle Effects
e Sparkdly when the ball bounces off the walls, paddles or floor
e Rocket impacts cause fiery explosions

U Physics
¢ Ball and Particles are subject to gravity

U Collision Detection

e Bounding Spheres and A¥isigned Bounding Boxese used to
detect collisions betweenrdities

e Ball direction vector updated based on its current vector and the
normal vector to any object it hits
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Royal Templars: Arena

BSc Computingsame Developmerferoject

2008
Development Time: 12 Weeks Solo Development
Technology: Javal.6  (Eclipse)
Java 2D

Description:

The game was an attempt to integrate some rplaying features into a

G0 SWSLX FAIKIGAY3I ILYSP ¢KS ARSE 27
create a custonsed character, enter the tournament, level up, improve
their stats and receive rewards which can be used to upgrade their
weapons and armour.

The focus of development was on the storyline, the character development
features, and the combat system, which is based on dice rolls and on the
statistics of the plagr characters and NPCs. The actual combat animation

system is, therefore, basic. The action takes place in aliased style.

Newcastle
+ University
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Arwen uses Power Shot on Von-Undtervald and does 123 damage.
Von-Undtervald uses Stab on Arwen and does 29 damage.
Arwen uses Flurry on Von-Undtervald and does 88 damage.

The Game Screen
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Two alternative arenas

Pagel4 of 33



One Player Menu

Draayalfj
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The Character Creation Screeght)
and two alternative avatars (left)

U Character Development Engine
e Choose from one of five different classes, with unique statistics
e /dzZa2YA&S GKS OKI dhderdi SNR& y I YSS | 3¢
e Gainexperienceandd f SdA3% G KNR dzZAK mn f S@St a 2

U Additional CharacteDevelopment Features
e Armoury- upgrade weapons and armour
e Training Area receive tips and take part in practice battles
o Status A S g &2dz2NJ OKF NI O SNna aidrdaaidaro

U Original Artwork
e Artwork has been created for the player characters, other characte
and opponents
e There is also a range of different environments to fight in
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Training Area
4

‘ou have a power attack, which will do a lot more damage
that your standard attack. It requires a bit of focus, and has a
Ismaller chance to hit your opponent, butwhen you hit them it

ill do more damage.

INot great against small or particularly agile creatures, but
useful against large, strong opponents

Character Status Screéabove)
Training Area Scredfeft)

U Combat Engine
e 9ATK(O RA FFISNS ylHiy MVaEIHIRAOAY Y2RSt a LINR O
e I Y | RRAGA 2 Y ltextuaMy @esofibels the dctrg Providing
detailed information about the different moves, and the damage
caused
e Turn based combat: select from normal, strong or agile attacks.

U TournamentBased Storyline
e Prove yourself in the Trials, earn a reputation faurself in the
Nationals and finally achieve glory in front of tKeng in the Royal
Tournament
e Once you have joined the Templars, extra missions will take you
beyond the tournament and inta dangerous plot.
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Tank Wars

A-LevelComputingProgramming Exercise

2003
Development Time: 2 Weeks Solo Development
Technology: Visual Basic (MS VBbH

Description:

Tank Wars is a game in which the player acts as an artillery unit and fires
into a battlefield full of tanks. These tankse placed into the landscape at
random and the player is then informed as to whether their shots are hits,
misses or near misses. The game is similar to a one piasion of
Battleships, or to Minesweeper.

This was an optional programming exercisé¢hat end of the first year of A
Levels, designed to let us work on our programming skills. Thefispéon

only required that the player type in an X and Y coordinate, and be told
(using text) whether they had hit or missed a target. | put a bit of extna

into it and buit a full interface, complete with military colours and some
basic graphics.
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The Main Menu

The Game Scredtop)
Two stages of two different games (bottom)
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