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Abstract.  “Serious Games” – a global revolution in interactive 3D (i3D) technology that 
promises to develop intuitive, affordable, accessible and familiar training environments for 
a wide range of educational and training applications, from medicine and healthcare to 
defence training for urban and special operations combat; from national heritage to multi-
cultural interaction.  But weren’t similar promises made in the 1990s, courtesy of Virtual 
Reality?  By the end of the 20th Century (if one believed the claims of the purists), VR was 
to have helped computer users abandon the keyboard, mouse, joystick and computer display 
in favour of interfaces exploiting a wide range of natural human skills and sensory 
characteristics.  They would be able to interact naturally with virtual objects and virtual 
actors whilst “immersed” within a multi-sensory, 3D computer-generated world.  As is 
evident today, this brave new world simply did not happen.  Despite sizeable early 
investment, national initiatives, expensive (and unexploited) international collaborative 
projects and the proliferation of hardware-heavy centres of “academic excellence”, VR 
delivered very little of use to the global IT community.  A handful of organisations actually 
adopted VR, but most were deterred from doing so by its complexity and cost.  Today’s VR 
supply companies have either passed away or are hanging on by a thread.  The (no longer) 
“excellent” academic centres are closing or are fast becoming expensive technological 
museums.  And the biggest mistake made by the VR community was that, with the possible 
exception of cybersickness, it completely ignored the human factor - the capabilities and 
limitations of its end users.  Over a decade on and there is little doubt that serious gaming 
has the potential to deliver much more than the promises and hype of its VR predecessor – 
affordability and accessibility, in particular.  However, to do this, lessons must be learned.  
Interactive 3D media has to be designed in conjunction with its end users, identifying the 
skills that need to be trained and then delivering appropriate content, fidelity and interactive 
technologies.  For example, when exploiting gaming technologies, impressive special 
effects may look impressive to avid gamers, but may well distract the serious application 
user from the task at hand.  The training solution must be packaged in a form the end user 
can understand and use immediately, supporting their own modifications through simple-to-
use shape, texture and behavioural editors.  This is where yesterday’s VR failed.  This is 
where serious gaming gives the i3D community a second chance. 

 
 
1. Introduction 
 

“A world where your dreams will come true …”, “The most important communication 
medium since television ...”.  As well as the hype and false promises, the claims of the “VR 
veterans” during the closing decade of the 20th Century were that the users of today’s real-
time, multi-sensory computer environments would be exclusively wearing head-mounted 
displays, instrumented gloves and spatial tracking systems.  This did not happen - neither 
did the similar claims that they would sit at Star Trek-like consoles within multi-wall 
projection display facilities (“CAVEs”) driven by graphics supercomputers.  Instead, these 
users are, today, to be found in their offices and homes, using a mouse and keyboard – 
possibly a joystick or game pad – and facing a 15- or 17-inch computer screen, displaying 
images from an off-the-shelf domestic PC, equipped with a graphics processor costing a 
few hundred dollars.  Today’s interactive 3D (i3D) users are, in fact, reaping the benefits 



provided by a strongly-focused, market-driven community – one that was originally 
labelled as trivial, narrow-minded, technically and academically inferior by the die-hard 
proponents and purists of VR.  This new community is home to a combination of hardware 
manufacturers such as nVidia, ATI and Matrox, coupled with the entrepreneurs and 
programmers responsible for such memorable First-Person/Third-Person Shooter 
(FPS/TPS) and Role-Playing Game (RPG) titles as Project IGI, Delta Force, Operation 
Flashpoint, Soldier of Fortune, Medal of Honor, to mention but a few. 

Despite this early “snobbery” on the part of the VR community – something the major 
VR companies would eventually come to regret – today’s games engines, the underlying 
software modules that endow the product with high levels of visual and functional quality, 
have now become an influential contributor to the worlds of i3D and (what’s left of it) VR. 
Not only as a powerful solution for networked visualisation, planning and training for a 
multitude of real applications, but also as a means by which high quality virtual worlds can 
be delivered at very competitive prices to a variety of industrial and commercial sectors.  
To understand the importance of games technologies today, and their growing relevance to 
the interactive media community, it is necessary to gain an appreciation of their historical 
pedigree and how they have evolved into highly accessible and usable 3D development 
toolkits. 
 
2. A Brief, Relevant History of Computer/Video Games 
 

Long before the graphically detailed covert operations and mercenary publications listed 
above burst onto the scene, basic developments in 3D games, not to mention their 
exploitation by other communities were well under way.  For example, Battlezone – a 
successful 3D wire frame tank game published in 1980 for the Atari – was developed a year 
later into a serious game for the US Army to support training for the Bradley military 
vehicle  (The Bradley Trainer; Figure 1).  Whilst the mid-to-late 1980s was littered by a 
number of popular games, some 3D others not (e.g. the early Space Quest favourites, 
Rainbird’s Starglider and Tracker and the legendary Elite space trading game for DOS 
(Figure 2)), none of these were taken further by their own or third-party developers in the 
quest for affordable, repeatable training applications or as modifiable 3D simulations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: From Computer Game to Real Application I: Battlezone and The Bradley Trainer 

(image source: classicgaming.com) 



Figure 2: Early 2D and 3D Favourites: Space Quest (left) and Elite 
(image source: mobygames.com) 

 
An exception to this came in the shape of a revolutionary game that many today seem to 

have forgotten.  Nevertheless, a major step forward in the history of interactive 3D was 
provided by The Colony – an excellent first-person space survival game (Figure 3) created 
in 1988 by David Smith (who was also accredited with developing the first VRML Internet 
toolkit in 1995).  The Colony, a combat and logical reasoning game, featured a crashed 
spaceship and a multi-level underground colony infested with aliens.  The aim of the game 
was to recover a replacement reactor to power the damaged ship and to rescue a group of 
children in “cryogenic support”.   
 

Figure 3:  Mindscape’s The Colony (circa. 1988) 
 

The significance of Smith’s game, however, did not just centre on its revolutionary (for 
1988) true 3D and “First-Person Shooter” (FPS) qualities.  The underlying development 
software for The Colony was eventually commercialised as a 3D toolkit (Virtus 
WalkThrough) and was subsequently modified for use as a virtual scene planning tool for 



the 1989 20th Century Fox science fiction film The Abyss (Figure 4).  The Virtus 
Corporation was founded in 1990 and Smith’s software later formed the basis of a 
relationship with Tom Clancy that was to spawn such memorable titles as SSN and 
Rainbow Six. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Figure 4: From Computer Game to Toolkit to Real Application II: The Colony, Virtus 

Walkthrough and The Abyss. 
 

The discussion above, then, indicates that long before today’s serious gaming revolution, 
and at a time when Virtual Reality was just about to break out of its NASA and DoD 
“homes” [1], the future potential of computer games to solve the accessibility and 
affordability problems of modelling and rendering tools for interactive 3D applications had 
already been recognised.  Of course, for at least the decade following the events of the late 
‘80s, the VR community was faced with just the opposite – very expensive graphics 
“supercomputers”, unreliable peripheral hardware and wearable devices and limited software 
products – not to mention the crippling year-on-year maintenance costs these products 
demanded. 

However, despite these early activities, it was not until the 1990s that titles started to 
emerge that were to set the scene for a decade of games engine development.  Such 
revolutionary titles as Wolfenstein, Doom, Quake, Heretic, Hexen, Unreal (with its well-
exploited “unrealed.exe” editor addition) and Half Life  provided over 6 years of first-
person action.  The graphics of some of the early versions of these games may appear 
crude and simple today.  But all of these games had one thing in common – an essential 
ingredient in their potential exploitation for serious applications.  As long as the user’s 
attention is captured and he or she is required to maintain a spatial and temporal awareness 
of the 3D situation in order to survive within the scenario, and as long as the simulation 
responds meaningfully in real time, the underlying engine can be used to develop a 
training simulator capable of delivering valid, reliable and believable content to highly 
motivated students of all ages and skills.  Indeed a version of Doom II was used to train US 
Marines at the Marine Corps Modeling and Simulation Management Office (“McMismo”), 
Quantico Base, Virginia.  Tom Clancy's Rainbow Six, mentioned earlier, despite being put 
on temporary hold following the events of September 11th, 2001, was actually modified 



using maps and scenarios requested by the US Army to train troops to fight terrorists in 
urban terrain.  

Other DoD-sponsored titles included C-Force, a collective training game targeting latest 
generation computer games systems, such as Xbox and Playstation 2, CS-12, hosted on the 
PC and VBS1, a first-person or collective training simulator for battlefield or homeland 
security applications, itself based on a commercial games engine known as Real Virtuality 
developed by Bohemia Interactive Studios.  Many of these recent games go much further 
than their predecessors by moving away from the FPS scenario to introduce role playing 
and command responsibilities for virtual forces endowed with artificial intelligence (AI).   

Based on Epic’s Unreal engine, America’s Army was originally produced to allow 
young Americans to investigate military career opportunities (whilst reducing the cost of 
preparing and distributing printed information).  America’s Army, a distributable 3D game 
developed by the Moves Institute specifically for the US Army, had, by early 2005, 
developed into one of the most successful online games ever.  Directed and managed by the 
U.S. Military Academy's Office of Economic & Manpower Analysis at West Point, 
America’s Army was, in December 2003, the focus of intense cross-discipline interest at a 
“Serious Games Day”, held at the Wilson International Center in Washington DC, the 
precursor event to a Serious Games Summit now staged annually.  

Also reviewed during this influential Serious Games Day were such projects as GRS 
Games’ Space Station: SIM, a resource management simulator involving multiple virtual 
participants onboard the International Space Station and BreakAway Games’ Incident 
Commander, a highly topical public safety game, dealing with acts of terrorism, school 
hostage crises, and natural disasters. This game set out to assist incident commanders and 
other public safety personnel to train and plan for how they might respond to a critical 
incident. 

The UK’s effort in the adaptation of games engines for evaluating collective team 
working, procedures and communications includes DIVE (Dismounted Infantry Virtual 
Environment), developed by QinetiQ and Maverick Developments and based on the 
original Half-Life engine, recently “upgraded” to take account of latest developments 
offered by the Half-Life 2 software development kit (Figure 5).  More recently, a project 
sponsored in part by the UK’s Human Factors Integration Defence Technology Centre and 
delivered by Blitz Games (a leading independent UK games developer), resulted in a proof-
of-concept Interactive Trauma Trainer, which will be the focus of a Case Study presented 
later in this paper. 

Elsewhere, some commercial companies, such as Tractebel in Belgium, also became 
early adopters of games engine technologies (Epic Games’ original Unreal engine) in an 
attempt to supply highly accessible VR demonstrators and simulators for nuclear control 
room activities, chemical plant maintenance and offshore platform familiarisation training.  
In 2000, the original VR team at Tractebel Energy Engineering formed a spin-off company 
called VRcontext, marketing their own product called Walkinside.  Other good examples of 
games engine usage include the Unrealty interior and exterior 3D models of the 
International Space Station (Unreal), the timeless example of Virtual Reality Notre Dame, 
developed by the late Digitalo Inc. and Virtual Snowshoe Mountain (Unreal 2 - “Warfare”; 
Figure 6 and [2]). 

Currently, the worldwide situation is looking very encouraging indeed, not just for the 
commercial future of games, but for the future of developers of all ages and backgrounds.  
The availability of 3D modelling and rendering tools at very low prices, even free from the 
Web (e.g. see Appendix 1), is something that those in the Virtual Reality community could 
only have dreamed of as they struggled to make inroads into the serious applications 
markets of the 1990s – and continue to struggle today. 



 
Figure 5: Dismounted Infantry Virtual Environment (DIVE 1, left, and DIVE 2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: Unrealty Space Station, VR Notre Dame and Virtual Snowshoe Mountain 
 
 
3. Early Evidence? 
 

One of the early barriers facing the VR community was the absence of evidence 
supporting the efficacy and cost benefits of the technologies, together with case studies 
describing their adoption into mainstream commercial and educational practices.  The serious 



gaming arena is in a slightly better position, although research papers on the subject of skills 
development and transfer are only now becoming evident [e.g. 3].  Certainly, from 
recruitment and teaming perspectives, early indications from such projects as America’s 
Army and DIVE are encouraging.   

Another concern relates to the management of expectation.  Take for example, recruits 
into the armed forces.  Increasingly, there is a desire to avoid potentially costly mismatches 
between the skills that many of the incoming recruits will already possess, courtesy of their 
previous “extra-mural” experiences with computer games.  Exposure of these recruits to 
current-generation, technology-based training systems developed in support of their early 
defence careers may actually foster frustration.  Worse still, negative transfer of training 
could occur, by virtue of the primitive status of legacy simulation systems in many 
branches of the armed forces (when compared to the quality and performance of the 
readily-available and pervasive FPS computer game counterparts).  This is not a problem 
exclusive to the military domain – many high-tech commercial adopters may also 
experience these mismatch problems in the years to come. 

From the perspective of individual perceptual and cognitive skills, an article in the May 
2003 edition of Nature by Shawn Green and Daphne Bavelier of the University of 
Rochester presented results suggesting that students and young adults between the ages of 
18 and 23 - all accomplished, regular FPS gamers - exhibit better performance scores in 
tests of visual attention, monitoring complex environments and multi-tasking than non-FPS 
games players [4; 5].  Related articles, addressing the positive impact of computer games 
exposure on the manual dexterity skills of specialists in other domains, notably 
laparoscopic (“keyhole”) surgery, have been published in medical journals such as Surgical 
Endoscopy [6] and Gynaecological Endoscopy [7] and at the annual conference series 
Medicine Meets Virtual Reality, [e.g. 8] and the newly-launched Games for Health 
conference [9]. 
 
 
4. Case Study – The Interactive Trauma Trainer for Battlefield Surgeons 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: A Typical Field Hospital Setting 



 
When reading about the application of contemporary simulation techniques in defence 

training, one is regularly confronted with articles describing technologies supporting 
combat preparation, weapon familiarisation, flying skills or vehicle driving, command and 
control, and so on.  Yet, one domain that is regularly absent from these international 
publications seems to be that of defence medicine and battlefield surgery.  That this is so is 
rather hard to understand – after all, defence medical specialists have been in action in all 
branches of the Armed Forces since time immemorial (Figure 7).  It is also hard to 
appreciate why certain branches of the defence medical community have not exploited the 
same technological developments evident within the institutions of their civilian 
counterparts, where, in just over a decade, the role of the surgical practitioner has 
undergone a significant transformation.  A transformation from one characterised by 
skilful, one-on-one interactions with patients to one where such personal qualities have – 
allegedly – been “elevated to new heights”, courtesy of a new generation of advanced, 
empowering technologies.  Frequent references can be found today, in both the general and 
the medical press, to ground-breaking civilian developments in surgical robotics, in-theatre 
interactive 3D displays and simulation, speech recognition for critical theatre systems 
control, electronic skills trainers, telemedicine, telecare, e-learning, to mention but a few 
[10, 11].  Of these developments, simulation is one area where the defence surgical 
community stands to benefit extensively in the near term from parallel developments in 
related sectors.  

So why has simulation not yet made a significant impact in the defence medical arena?  
Obviously, battlefield medical and surgical environments present a greater challenge to the 
developers of future interactive technologies than is the case in the civilian domain, 
including the need for very high reliability, very low maintenance, portability, rapid 
sterilisation and turn-around and so on.  Of course these issues are also important to civilian 
hospitals, but given the field hospital environments in which battlefield medics are 
expected to work – often with a continuous stream of military and civilian casualties – the 
demands on equipment are huge.  In instances of failed or damaged equipment, for 
instance, it is rarely possible to replace one item with another, shipped in from the adjacent 
operating theatre, or a nearby hospital.  Another barrier to adoption has been cost – until 
very recently, medical simulators have demanded sophisticated and highly expensive 
computing facilities capable of handling detailed virtual human anatomy and physiology.  
Interactive devices, including haptic (force and touch) feedback controllers capable of 
approximating surgical skills – suturing, anastomosis, tissue cutting and so on – have also 
demanded considerable investment, although this situation is now changing for the better. 

As a result of these barriers, the UK’s Defence Medical service, represented by DMETA 
(Defence Medical Education & Training Agency) and the Royal Centre for Defence 
Medicine (RCDM) have, for some time, been viewing developments in synthetic 
environments/VR with some scepticism.  However, recent world-wide events have 
highlighted an urgent need to develop low-cost, distributable training scenarios to help 
prepare trainee battlefield surgeons to make timely, life-saving decisions and to provide 
“refresher” training for specialist surgeons.  These surgeons (e.g. urologists, paediatricians, 
etc) may well end up practising in unfamiliar contexts, such as trauma and emergency 
medicine, treating military personnel and civilians alike, with the additional stress of the 
conflict environment.  Earlier in 2005, an opportunity presented itself whereby the 
scepticism of these institutions could be challenged. 

The Interactive Trauma Trainer (ITT) was the result a 6-month project commissioned 
by the UK’s Human Factors Integration Defence Technology Centre (HFI DTC [12]).  The 
original aim of developing the ITT was not so much to develop a surgical training 
prototype, but rather to demonstrate two key issues in the field of HFI for synthetic 
environments.  Firstly, the importance of applying human factors/human-centred task 



analytic techniques early in the trainer development process, specifically the RATaC (Rapid 
Assessment of Tasks and Context) technique, developed by the author [13].  This technique 
has been demonstrated successfully in the past with such projects as the Minimally Invasive 
Surgical Trainer, MIST (also developed by the author and available commercially today 
from Mentice of Sweden [10, 11]) and in part-task VR trainers for the Royal Navy [14].  
The Royal Air Force has also benefited from early task analyses, for example in the 
development of rear-door crew trainers for helicopter aircrew [15].  The second key issue 
was to demonstrate the use of games engine technology to deliver useable, affordable, 
accessible and distributable real-time interactive 3D training content at a level of interactive 
fidelity appropriate to the needs of the end user.  

What is meant by “appropriate”?  Given the visual and functional fidelities available with 
today’s serious gaming tools, there is an understandable tendency for developers to stop at 
nothing to endow their simulations with what they believe to be the highest (and, therefore, 
the most appropriate) fidelity possible.  Cursory glances at the effects in such titles as Far 
Cry and Half-Life 2 demonstrate this.  The impressive images of helicopter down-draught 
effects over water, vehicle explosions, weapon discharge and the use of “rag doll physics” 
to capture the flailing bodies of the recently deceased certainly focus the attention of the 
viewer.  There is no doubt whatsoever that these effects constitute the best one has ever 
seen on a PC and far outclass anything the struggling low-end simulation or VR community 
has to offer.  However, will these effects actually contribute positively to the development 
of relevant military skills and their transfer to real operational settings?  Does it actually 
matter that the underlying particle physics engine is capable of supporting real-time water 
spray or the dynamic collision effects of barrels rolling down uneven terrain?  Just as 
important is the question of hyper-realism.  Are these wonderfully impressive visual and 
behavioural effects actually representative of what happens in the real world, or have they 
been exaggerated to achieve maximum player satisfaction?  Just as the VE/VR community 
was plagued throughout its early existence by the proponents of “reality or nothing”, so 
will the developers of future games engine-based simulations face exactly the same 
temptation.  These issues are the focus of techniques such as RATaC, helping to deliver the 
following simple message to serious games developers: 
 

“Don’t deliver it because you can – deliver it because it’s needed”. 
 

The Interactive Trauma Trainer project commenced with focused task analysis and 
stroyboarding sessions involving the HFI DTC, the RCDM and Blitz Games.  The task 
selected for study and implementation related to a “zone 1” neck fragmentation wound, 
causing pulsatile haemorrhage, tracheal collapse and rapid patient decline.  Interventional 
endotracheal intubation and cricothyroidotomy procedures using a cadaver were filmed and 
analysed, concentrating on graphical fidelity requirements, future training content and 
interactive styles (i.e. hands-on vs. animated sequences).  Additional patient preparation 
and handling analyses were conducted during field hospital trials, hosted by 33 Field 
Hospital, Gosport. 

One of the early decisions made on the basis of interaction with, and performance 
analysis of RCDM subject matter experts was that the ITT was not destined to become a 
surgical skills trainer (such as MIST).  Rather than replicate basic surgical handling skills 
the user would already possess (e.g. instrument usage), the trainer would enhance the 
decision-making skills on the part of the surgeon – the casualty’s life would be lost within 
5-6 minutes if appropriate decisions were not taken and relevant procedures applied.  
Consequently the ITT not only exploits games engine software technology, it also exploits 
a typically simple gaming interface – mouse control for viewpoint change, option selection 
and instrument acquisition. 



The RATaC analysis helped to define the end shape and form of the ITT, applying high 
fidelity effects only where they would add value to the surgeon’s task.  The analysis also 
ensured that tasks normally requiring high dexterity inputs with high quality haptic 
feedback on the part of the user (e.g. use of laryngoscope, stethoscope, intubation tubes, 
Foley’s Catheter, etc., Figure 8) were committed to clear and meaningful animation 
sequences, rather than expect the surgical users to interact via a complex input-output 
device.  The patient’s behaviour throughout is designed to help cue appropriate decisions.  
For example, the casualty can be given a Glasgow Coma Scale (GCS) rating on the basis of 
his visual, verbal (utterance) and motor capabilities.  The end user’s performance is scored 
on the basis of applying the right decisions at the right time – a summary chart is presented 
at the end of the trial indicating the decision sequence, the timing “window of opportunity” 
to make the decision and the actual decision time taken (Figure 9).   

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 8: Interactive Trauma Trainer Screenshot 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9: Interactive Trauma Trainer Performance Summary Screen 
 



Plans to develop the ITT to incorporate triage training and other surgical procedures are 
well under way, as are proposals to use the technology to help evaluate future items of 
trauma medical equipment. 
 
 
5. Conclusions – Learning the Lessons of the Past 
 

As with the early days of Virtual Reality – the first conferences, the first societies, the first 
journals – these are exciting times.  However, is there any guarantee that the hard lesssons 
learned by reflecting on the misfortunes of the VR community will be reflected in the early 
development of serious games?  Early indications within the European Union and elsewhere 
are not good. 

At national levels, government bodies are starting to launch a number of part-funded 
“us-too”, or “catch-up” programmes, partly to combat the inevitable challenge from the 
media that the EU is, once again, being left behind on the world’s technological stage.  
Regional funding bodies are doing the same, prompting the hasty formation of academic 
and industrial consortia, underpinned by technology transfer consultants and other domain 
“experts”.  Seedcorn grants and contracts are being offered to these consortia with almost 
impossible-to-achieve local wealth and job creation caveats.  In parallel, unheard-of 
venture capitalists are suddenly appearing, lining up senior captains of industry, exposing 
them to presentations from a range of so-called “experts” in serious gaming, some actually 
flown in from the US at considerable cost.  In keeping with the academic trends of the past 
two decades, Universities are vying to establish the biggest and best centres of research 
excellence, equipped with the latest (and soon-to-be obsolete) technologies.  And, no doubt, 
national, European Union and other scientific funding bodies will soon be bombarded with 
all manner of university- or research organisation-led proposals, many top-heavy with bids 
for “essential” items of hardware and software. 

Some of those who survived the VR era – the “Virtual Veterans” of 15-17 years ago – 
look upon what is happening in serious gaming today with almost total disbelief.  There is 
little doubt that the widespread availability of gaming-related software tools will enable 
many more individuals than was the case in the VR era to become involved in the creation 
and delivery of high-quality, distributable virtual environments.  There is little doubt that, 
given time, a good number of organisations will adopt serious gaming for a range of 
applications (particularly training-related).  But how can memories be so short?  How can 
industry and commerce be so gullible as to be attracted (again) at a far-too-early stage to 
invest in hype, promise and centres of excellence no-one will actually use?  How can 
national and regional funding bodies justify premature investment in a field when all the 
previous evidence points to unacceptable levels of risk and near-term failure? 

Forcing an early step change in a technological domain such as this will meet with 
failure.  By all means support a steady evolution, coordinated by those small groups and 
individuals who know the area well.  But forget massive early investment.  Do not 
encourage centres of excellence, expecting them to change the tides of fortune for small 
companies already active, or considering involvement in the serious gaming arena – this 
model simply does not work.  Technology of this nature has to be designed in conjunction 
with the end user, packaged in a form the end user can understand and taken out to the end 
user for immediate use; this is where the VR centre of yesteryear failed.  In a similar vein, 
beware of those who will use the serious gaming “revolution” to resurrect their ailing VR 
centres.  Learn from the harsh lessons of the past – let those already pushing the boundaries 
forward – those small commercial groups with their experienced academic partners – 
continue on their proven path.  Reward those who have already delivered as a result of 
small, proof-of-concept contracts or via private venture funding and seek their advice on 



when it becomes appropriate to invest on a grander scale and how that investment should 
proceed.   

 
Otherwise history will  repeat itself and large resources and opportunites will  be 

wasted. 
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APPENDIX 1 
Serious Gaming  / 3D Resource List (October, 2005) 

 

The following (non-exclusive) list of software prod ucts and modules are available 
at very low cost or free of charge from the Web sit es quoted.  In the main, the 
software can only be used for personal or research applications and cannot be 
used for commercial gain without negotiating approp riate license arrangements 
with the original owner/developer.  Some download s ites require an account to be 
registered (free of charge) before releasing SDKs a nd other software.  Others 
make their source code available according to the t erms and conditions of the 
GNU Lesser General Public License (www.gnu.org/copy left/lesser.html).  
Tutorials and “chat” sites offering technical and d esign assistance can be found 
by typing appropriate product-related keywords into  search engines such as 
Google .  
 

3D Modelling / Content Generation 
 

·  gmax: www.turbosquid.com/gmax 
·  Maya Personal Learning Edition:  

www.alias.com/eng/products-services/maya/maya_ple/i ndex.shtml 
·  MilkShape 3D : www.swissquake.ch/chumbalum-soft/ 
·  Various Modellers at PlanIt 3D: 

 www.planit3d.com/source/software_files/3dmod.htm 
·  AC3D: www.ac3d.org/ 
·  Blender : http://www.blender3d.org/cms/Home.2.0.html   
 

Engine, Run-Time / Rendering & SDK Software 
 

Note – in order to exploit the Software Development  Kits (SDKs) for most of the 
leading games, it is necessary to have purchased th e game in the first instance. 
 

·  Flight Simulator 2004 : http://www.scenery.org/tutorials_fs2k4_SDK.htm 
·  Quake III  SDK: http://www.fileshack.com/file.x?fid=1405 
·  UnrealEngine 2 : http://udn.epicgames.com/Two/UnrealEngine2Runtime  
·  Doom 3  SDK: http://www.iddevnet.com/ 
·  Half-Life 2  SDK: from Steam (via HL2 game or www.steampowered. com/) and 

the Valve Editing Resource Center (Valve ERC http:/ /collective.valve-erc.com/ 
·  “Gary’s Mod” for Half-Life 2 : 

http://www.garry.tv/garrysmod/wiki/index.php/Main_P age 
·  FarCry Sandbox  (CryEngine ) SDK and Related Sites: 

·  www.3dgamers.com/dlselect/games/farcry/Thirdparty/c ryengine_
mod_sdk_11_setup.exe.html 

·  www.3dgamers.com/games/farcry/downloads/   
·  http://www.farcry.ubi.com/ 

 

General 3D Engine / Games Engine / Games Developer Sites 
 

·  Delta3D: http://delta3d.org/ 
·  Radiant Level Design Tools: www.qeradiant.com/, sup porting: 

Doom 3     Quake 
Enemy Territory    Quake 2 
Half-Life     Quake 3 Arena 
Heretic2     Star Trek Voyager Elite Force 
Jedi Academy     Soldier of Fortune II 
Jedi Knight 2     Return to Castle Wolfenstein  

·  DarkBASIC : http://darkbasic.thegamecreators.com/ 
·  DevMaster.net Games Engine Databases: www.devmaster .net/ 
·  Ultimate 3D Links: www.3dlinks.com 
·  Ogre Engine: www.ogre3d.org 
 

List compiled by Prof. Bob Stone, Human Interface T echnologies Team, 
University of Birmingham, UK. 

r.j.stone@bham.ac.uk 
 
 DOOM and QUAKE are registered trademarks of Id Software, Inc.  Mi crosoft is a registered trademark of 

Microsoft Corporation.  Unreal  is a registered trademark of Epic Games Inc.  FarCry  is a registered 
trademark of UbiSoft Entertainment.  Half-Life  is a registered trademark of Valve Corporation.  3ds max  

is a registered trademark of AutoDesk, Inc.  Maya is a trademark of Alias Systems Corp.  


