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This thesis documents the factors of designing art pieces for systems with 

different technical limitations.  The study examines current gaming systems and games 

on those systems to determine what considerations must be made when making art for 

each.  This includes considerations such as polygon limits for assets, texture map size 

limits, and texture map variety.  The project involves building an environment for 

PS3/Xbox 360 constraints and then working backwards covering the Wii , the PSP, and 

finally, the DS.  To simplify matters, the LOD models created for the PS3/Xbox 360 

scene will be used as the meshes for the remaining scenes and textures will be shrunken 

down to accommodate the smaller texture memory limits.  To accomplish this, I shall be 

primarily using Autodesk 3D Studio Max and Adobe Photoshop CS4.  Along the way, I 

shall delineate the limitations of each gaming platform and discuss the benefits of this 

method of cross-platform creation.  This study should be useful to those already in the 

industry and especially to those hoping to enter into it. 
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CHAPTER 1: INTRODUCT ION 

When a systemôs hardware is limited, art seems to be the first aspect of a video 

game to suffer.  There are many video game systems available to developers today and 

each requires a slightly different approach to art creation.  This thesis is a study of the 

various systems and how an artist approaches working on each, focusing on 

environmental art.  The goal of the accompanying project is to use LOD assets from a 

high-resolution scene to make three scenes representing lower-resolution platforms while 

preserving the artistic feel and style of the original.  The first chapter of this thesis will 

explore the background of the study, define the problem, and elaborate on the 

significance of solving that problem.  Next, a brief explanation of the methodology will 

be given, followed by a discussion of the studyôs limitations and a listing of useful 

definitions. 

BACKGROUND OF THE STU DY 

At the moment, there are many successful platforms on which to develop video 

games.  For the home, there is the traditional PC, Sony PS3, Microsoft Xbox 360, and 

Nintendo Wii.  For handheld systems, users can choose between the Sony PSP and the 

Nintendo DS.  Of course, all of these systems have different capabilities and 

requirements when it comes to development.  As a developer, especially in the case of 

artists, it is important to understand the systems and what it takes to make games for 

them.  



 

For some years now, weôve seen an increase in the number of franchised games.  

Sports games and games based on popular IPôs find their way onto most of the platforms, 

often in the form of one mass release.  In the case of sports games, this happens annually.  

This is likely due to the accessibility of sports titles.  Franchises like Madden NFL and 

FIFA are staples of the industry.  Another staple is movie-licensed games.  Many of the 

big movies that come out in theatres are accompanied by games on nearly every platform 

possible.  With the number of platforms competing today and so many multi-platform 

titles being made, it is more important than ever for artists to understand what working on 

each system entails.  Also, techniques which may streamline the production of multi-

platform games could prove very beneficial to developers and publishers alike. 

PROBLEM AND  PURPOSE STATEMENT  

The main purpose of this study is to investigate the idea of using re-using LOD to 

create lower-resolution cross-platform titles.  A secondary purpose is to investigate the 

technical limitations of various video game systems and the effect those limitations have 

on art creation for games.  

Research or Project Questions  

The main question this study poses is, ñCan LOD models for a high resolution 

game be used effectively to create lower resolution cross-platform titles?ò  A secondary 

purpose of this study is to document the change in art demands between platforms.  By 

answering the smaller questions, ñWhat limitations do specific platforms impose on 

artists?ò and ñWhat techniques can artists employ to deal with those limitations?ò, we can 

answer the bigger question, ñWhat is it like for artists to work on specific systems?ò 



 

SIGNIFICANCE OF THE S TUDY  

This study should prove useful to multiple groups.  The most obvious beneficiary 

of these findings is the game development student looking to enter the industry.  A 

general understanding of the art requirements of each system can only help a student later 

on when he/she enters the job market.  Whether studying at an institution or alone, a read-

through of this document should give prospective developers (particularly artists) an idea 

of the facets and challenges of developing art for current gaming systems.  This could 

include active studios considering developing on a particular platform.  They could be 

choosing a lead development platform, or porting a game to open up new sales.  Either 

way, this study provides a quick understanding of the art limitations of the different 

platforms for art directors, studio heads, and anyone else who might be interested.  It may 

also provide insight into a method of quickly creating many versions of a game through 

re-use of LOD assets. 

OVERVIEW OF METHODOLO GY  

This study began with a thorough researching of the various popular video game 

platforms existing in the marketplace today and their underlying technology.  I then took 

suggested numbers for polygon count and texture size limits and built a high-resolution 

version of an environment scene.  This represented the PS3/Xbox 360 version of the 

game, which would serve as the high end for my project and the starting-off point.  I took 

this scene and scaled it down, recreating it for the other major gaming platforms, those 

being the Wii, PSP, and DS. 



 

From these scenes, I produced a series of renders and kept a journal of my 

experiences working on the project.  I used the data in that journal and my own thoughts 

after completing the project to determine its value/practicality. 

L IMITATIONS  

Certain limitations exist in conducting this study.  There are more factors that go 

into game performance than just polygon counts and texture sizes.  Things like 

animation, lighting, effects, cycles, and much more can make a big difference in how a 

game looks and plays.  Without access to code or systems on which to test, this study is 

forced to rely on suggested numbers for modeling and texturing. 

DEFINITIONS  

Mipmapping, in the simplest terms, refers to the use of smaller texture maps as the 

camera moves farther away from an object. 

LOD (level of detail) refers to the use of less complex 3D models and textures as 

the camera moves farther away from the object to increase rendering efficiency. 

IP (Intellectual Property) refers to the specific creations of one person or a group 

of people.  For example, the character Sonic the Hedgehog is IP. 

Port refers to the translation of a game to a new platform after its initial 

development on another platform. 



 

CHAPTER 2: LITERATURE AND FIELD  REVIEW  

Earlier, I discussed the background for this study.  Now, more than ever, games 

see release on many systems at one time.  As an artist, it is important to understand what 

it means to create art for these systems.  However, it isnôt as simple as asking, ñHow 

complex should my model be?ò or ñHow large should I make my textures?ò  Game artist 

Rick Stirling (2006) equates it to the old question, ñHow long is a piece of string?ò  

Without more information, itôs very difficult to answer.  This chapter will examine some 

of the resources available in an attempt to better frame the question.  

L ITERATURE REVIEW  

Due to the ambiguous nature of poly count and texture map benchmarks, there 

arenôt really any comprehensive studies of the subject.  The truth is there is no real 

standard for such things.  What an artist and (in a larger sense) a game company does in 

terms of asset creation is based on many factors.  There are three important ones, 

however, which one can identify and discuss.  They are the technical specifications of the 

intended system, game engine and code, and the genre and style of the game.  I focused 

my research on these three areas and will touch on each of them.  

Limitations  

In a sense, this is perhaps not a typical literature review in that there are no similar 

studies discussed.  As stated, this is mostly because formal empirical studies on this 



 

subject are not currently available.  The resources I have acquired, however, are relevant 

and have proven useful to me and should prove useful to future readers of this study. 

System Technical Specifications 

This purpose of this section is to lay out the technical specifications of the current, 

major gaming platforms and examine them to an extent. 

PC 

The PC is the most capable gaming platform in existence.  By capable, I mean 

that with the proper installed hardware, a PC has the ability to achieve the highest level of 

performance in games, most notably, with graphics.  Unfortunately, Technical 

specifications cannot easily be given for the PC platform because it is not standardized. 

Microsoft Xbox 360 

The Xbox 360 is the second iteration of Microsoftôs gaming console and was the 

first of the current generation of home consoles to hit the market.  

Table 1: Xbox 360 technical specifications 

 

CPU Xenon - triple-core - 3.2 GHz 

GPU ATI Xenos - 500 MHz 

Max. Resolution 1920 x 1080 progressive 

RAM 512 MB (shared by the CPU and GPU) 

 

Table 1 - Xbox 360 technical specifications citation 



 

Sony PS3 (Playstation 3)  

The PS3 is Sonyôs third home console, following the wildly successful PS2, the 

best-selling home console in history.  It launched in late 2006. 

Table 2: PS3 technical specifications

 

CPU Cell Microprocessor (with 8 SPU's - only 6 

open to developers) - 3.2GHz 

GPU Nvidia RSX - 550 MHz 

Max. Resolution 1920 x 1080 progressive 

RAM 256 MB main RAM 

256 MB dedicated video RAM 

 

Table 2 - PS3 technical specifications citation 

Nintendo Wii  

The Wii is Nintendoôs follow-up to its somewhat unsuccessful Gamecube 

console.  The system is the best-selling current generation home console and has captured 

the attention of traditional and non-traditional gamers alike. 

  



 

Table 3: Wii technical specifications 

 
  
CPU IBM PowerPC "Broadway" CPU - 729 MHz 

GPU ATI "Hollywood" GPU - 243 MHz 

Max. Resolution 640 x 480 progressive 

RAM 88 MB main RAM 

3 MB texture memory 

 

Table 3 - Wii technical specifications citation 

Sony PSP (Playstation Portable)  

Sonyôs foray into the portable market began with the PSP-1000 in late 2004/early 

2005 (ñPlaystation Portable,ò 2009).  Since then, several redesigned versions of the 

system have been released, with mostly the same technical specifications.  The most 

recent of these is the PSPGo, which has no game media, but instead reads from a 16GB 

internal flash memory. 

  



 

Table 4: PSP technical specifications

 

CPU Allegrex - 333 MHz, Media Engine (lacks 

VPU) - 333 MHz 

GPU 166 MHz Graphics chip 

Max. Resolution 480 x 272 

RAM 32 MB (PSP 1000), 64 MB (PSP 2000 and 

after) 

2 MB texture memory 

 

Table 4 - PSP technical specifications citation 

Nintendo DS 

Nintendo has always been a leader in handheld systems and itôs no different with 

the DS.  Nintendoôs current handheld is very popular with people of all ages and 

functions with two small screens and a pen called the stylus. 

  



 

Table 5: DS technical specifications 

 
 

CPU ARM946E-S main CPU - 67 MHz (gameplay 

and video rendering)  

ARM7TDMI co-processor - 33 MHz (sound, 

etc.) 

GPU No GPU exists. All tasks are handled by the 

CPU. 

Max. Resolution 256 x 384 (per screen) 

RAM 4 MB RAM 

512 KB texture memory (per screen) 

 

Table 5 - DS technical specifications citation 

As an example of the opportunities afforded by better hardware, one can look at 

the God of War franchise.  In the PS2 God of War games, the main character, Kratos, 

would fight against ten to twelve characters at most, while in God of War 3 for the PS3, 

there will often be more than fifty characters on screen at one time (Haynes, 2009).  

Kratos himself experiences a poly count boost from around 5,000 on the PS2 to 

approximately 20,000 on the PS3 (Haynes, 2009).  

Another illustration of this is the Soul Calibur franchise.  In the PS3 version of the 

latest game in this fighting franchise, Soul Calibur IV, one female character model was 

made up of about 19,000 polygons (Gantayat, 2009).  In what was effectively the 

portable version of that game, Soul Calibur: Broken Destiny, for the PSP, that same 

characterôs model was comprised of about 3,300 polygons (Gantayat, 2009).  That is a 



 

significant drop.  However, the artists were able to transfer very nicely much of the detail 

of the PS3 version of the character to the PSP version. 

Game Engine and Code 

Once the system is chosen, itôs up to programmers and the engine to get the most 

out of the hardware.  In the case of high-end platforms (PC, Xbox 360, and PS3), there 

are a lot more choices when it comes to engines.  One of the most popular engines today 

(and thus, a good reference point) is Epicôs Unreal Engine for PC, PS3, and Xbox 360.  

Epicôs website gives some references as to what a developer can expect to get out of the 

engine: 

* Renderable Mesh: We build renderable meshes with 3,000-12,000 

triangles, based on the expectation of 5-20 visible characters in a game 

scene. 

Normal Maps & Texture Maps 

We author most character and world normal maps and texture maps at 

2048x2048 resolutions.  We feel this is a good target for games running on 

mid-range PC's.  Next-generation consoles may require reducing texture 

resolution by 2X, and low-end PC's up to 4X, depending on texture count 

and scene complexity. 

Environment 

Typical environments contain 1000-5000 total renderable objects, 

including static meshes and skeletal meshes.  For reasonable performance 

on current 3D cards, we aim to keep the number of visible objects in any 



 

given scene to 300-1000 visible objects.  Our larger scenes typically peak 

at 500,000 to 1,500,000 rendered triangles (Epic, 2009).   

A gameôs performance comes from two places mainly, the CPU and the GPU.  

Games can start to see graphical and performance increases when the GPU is freed up to 

handle more tasks.  In short, as the CPU does more of the jobs normally done by the 

GPU, the GPU can handle things like more polygons and larger texture maps.  Developer 

Naughty Dog gives us an example of this with their game, Uncharted 2: Among Thieves.  

The game is the sequel to the best-selling, Uncharted: Drakeôs Fortune, and is the 

studioôs second game on the PS3, Drakeôs Fortune being the first.  In an interview with 

Gamasutra, Lead Designer of the game, Neil Druckmann, talks about working on the 

platform: 

I'm sure people have seen reports in the past where we said we were using 

100 percent of the PlayStation 3, and we're not lying or exaggerating when 

we say that.  What we mean is that none of the SPUs are ever idle.  

They're working 100 percent of the time.  In the first Uncharted, they were 

idle about 70 percent of the time, because we were just on the GPU.  

That let us put all of these systems in parallel and let us get better 

shadows, ambient occlusion, and much better depth of field effects, which 

gives us much better camera work than we had in Uncharted 1.  We had 

more compression on our animation.  It let us push all of these different 

things in different directions, and there's still room to optimize, so the 

future is looking even better (Graft, 2009).  



 

 Pal England, Lead Programmer at Naughty Dog, adds to that: 

Our characters, they typically have eighty thousand polygons in you know, 

one character, like the main character.  In total- what we try to push 

through to the graphics chip at one point - two million triangles that we try 

to draw every frame.  We do a lot using the cell processor (Furtado, 2009). 

 In comparison, the characters in the first game, Uncharted: Drakeôs Fortune, had, 

at most, 30,000 polygons (Stirling, 2007).  Offloading tasks to the PS3ôs SPUôs allowed 

Naughty Dog to get much more out of the GPU, creating a better-looking, better-playing 

game.  The right steps taken at the programming/engine level can allow artists more 

freedom later on when creating assets. 

Game Genre and Style 

After considering the limitations of the hardware and using the engine and/or code 

to their best advantage, it still makes a difference what type of game is being developed.  

Genre plays a huge role in determining what takes priority when it comes to polygon 

count distribution.  Beyond that, the style of the game can heavily influence model and 

texture sizes.  Again, Rick Stirling (2006) summarizes the dilemma well: 

GoW (Gears of War) has smaller enclosed environments, whilst GTA 

(Grand Theft Auto) is much more open.  Compare both of those games to 

Fight Night Round 3 (on the 360 or PS3) where effectively all you have 

are 2 boxers moving around a small boxing ring.  With these restrictions 



 

on the focus you end up with incredibly detailed boxers with muscles, 

tendons and sweat.  

Finally, compare everything to Mario Kart on the Nintendo DS ï there 

arenôt that many textures and lots of use of shaded flat colors.  The 

hardware is less powerful, and the art is stylized (Stirling, 2006). 

 A football game with 22 characters on the field is going to be different from a 

racing simulator which will be different from an RTS (real-time strategy) game.  A game 

with a realistic art style will be different from one with a stylized art style which will be 

different from one with a cartoony style.  It really depends on the specifics of the game 

which you are making
1
. 

FIELD REVIEW  

Game studios tend to be somewhat secretive about technical, development-related 

information.  As such, and given the difficulty in finding suggested development numbers 

for game art, it is often helpful to examine current games.  A trained game artist should 

be able to look at a screenshot or game footage and get a rough idea of the number of 

polygons used in a model and the level of detail in the textures. 

Shown below are screenshots from two multi-platform games: FIFA Soccer 10, 

developed by EA (Electronic Arts), and X-Men Origins: Wolverine, developed by Raven 

Software, Griptonite Games, and Amaze Entertainment.  

                                                 
1
 For more figures, see Appendix A  - Polygon Counts for Assets in Existing Games ï From the 

blog posting ñYes, but how many polygons?ò by Rick Stirling 



 

FIFA Soccer 10 

As discussed previously, sports games are prime candidates for multi -platform 

releases.  Electronic Arts develops and publishes some of the most successful sports 

game franchises on the market.  Soccer is one of the worldôs most popular sports and 

EAôs soccer franchise, FIFA Soccer, follows that model as one of the most popular and 

purchased sports titles.  The most recent iteration of this franchise is FIFA Soccer 10, 

referring to the year 2010, not the tenth game in the series.  The game was developed for 

the PC, Xbox 360, PS3, Wii, PS2, PSP, iPhone, DS, and Cell (Wireless mobile devices, 

not discussed here). 

Note: Some images are reduced from their original resolution. 

  



 

PC 

 

Figure 2 - EA's FIFA Soccer 10 on PC. 

 

Figure 3 - EA's FIFA Soccer 10 on PC 



 

Xbox 360 and PS3 

Note: These two versions of the game are seen as nearly identical to each other in terms of 

graphics.  Thus, only the PS3 version is shown here. 

 

Figure 4 - EA's FIFA Soccer 10 on PS3 

 

Figure 5 - EA's FIFA Soccer 10 on PS3 



 

Wii  

 

Figure 6 - EA's FIFA Soccer 10 on Wii  

 

Figure 7 - EA's FIFA Soccer 10 on Wii  



 

PS2 

 

Figure 8 - EA's FIFA Soccer 10 on PS2 

 

Figure 9 - EA' s FIFA Soccer 10 on PS2 



 

PSP 

 

Figure 10 - EA's FIFA Soccer 10 on PSP 

 

Figure 11 - EA's FIFA Soccer 10 on PSP 

iPhone 

 

Figure 12 - EA's FIFA Soccer 10 on iPhone 



 

DS 

  

Figure 13 - EA's FIFA Soccer 10 on DS 

Evaluation  

From these screenshots, we can see that there are roughly four levels of similar 

graphical quality.  In the highest level, there are the PC, Xbox 360, and PS3 versions of 

the game.  The next highest level contains the Wii and PS2 versions of the game.  

Following those are the PSP and iPhone versions of FIFA Soccer 10.  And clearly, the 

system with the largest limitations in graphics is the DS.  It should be noted that even 

though the graphics vary greatly across the different versions of the game, the developers 

have managed to capture the essence and material gameplay on each version. 

  



 

X-Men Origins: Wolverine 

Another group of games that tend to see multi-platform development are movie 

games.  It is probably not just coincidence that these games are usually not very well-

received.  Rushed production schedules and limited resources result in poorly made 

games, which exist only to coincide with the theatrical release of a film.  X-Men Origins: 

Wolverine, published by Activision and developed by multiple studios, has the rare 

distinction of having three of its versions (the Xbox 360, PS3, and PC) be generally 

regarded as being better than the film on which they are based.  The game was developed 

for PC, Xbox 360, PS3, Wii, PS2, PSP, DS, and Cell (not discussed here). 

Note: Some images are reduced from their original resolution. 

 

  



 

PC 

 

Figure 14 - Activision's X-Men Origins: Wolverine on PC 

 

Figure 15 - Activision's X-Men Origins: Wolverine on PC 

  



 

Xbox 360 and PS3 

Note: These two versions of the game are seen as nearly identical to each other in terms of 

graphics.  Thus, only the PS3 version is shown here. 

 

Figure 16 - Activi sion's X-Men Origins: Wolverine on PS3 

 

Figure 17 - Activision's X-Men Origins: Wolverine on PS3 



 

Wii  

 

Figure 18 - Activision's X-Men Origins: Wolverine on Wii  

 

Figure 19 - Activi sion's X-Men Origins: Wolverine on Wii  



 

PS2 

 

Figure 20 - Activision's X-Men Origins: Wolverine on PS2 

PSP 

 

Figure 21 - Activision's X-Men Origins: Wolverine on PSP 

  



 

DS 

 

Figure 22 - Activision's X-Men Origins: Wolverine on DS 

Evaluation  

The difference between this game and FIFA Soccer 10 is that not all of the 

versions of this game were developed by the same studio.  Raven Software handled the 

PC, Xbox 360, and PS3 versions, Amaze Entertainment developed the Wii and PS2 

versions, and Griptonite Games was responsible for the PSP and DS versions of the 

game. The cell version of the game was published by EA Mobile.  

It appears that the levels of graphical fidelity laid out in the evaluation of FIFA 

Soccer 10 hold true here except that the PSP version of the game could possibly be 

grouped together with the Wii and PS2 versions.  From screenshots, it is difficult to tell, 

of course, and the extreme separating factor is the resolution drop experienced with the 



 

PSP release.  As a handheld title, it isnôt exactly competing in the same market or on the 

same level as the other two. 

The DS version of the game is interesting because the developer has chosen to go 

with a side-scrolling camera position instead of the floating, 3D camera used in all the 

other versions.  This is not an uncommon practice when dealing with DS or even PSP 

ports.  Sometimes, it is so difficult to directly translate the feel of the console version(s) 

of a game that a developer is better off going in a different direction more suited to the 

handheld platform.  This can mean gameplay changes, camera changes (as seen in X-Men 

Origins: Wolverine), or any number of other things. 

  



 

Summary 

The available literature and game analyses reaffirm the statement I made at the 

beginning of this chapter.  Poly counts and texture sizes are not something easily 

standardized in game art creation.  There are many factors that contribute to how the final 

art looks in a game.  The most important of these is the platformôs hardware.  From there, 

rough limits can be set in place and it is up to a teamôs software engineers to get what 

they can from the system through smart coding that takes advantage of the architecture.  

Finally, the particulars of the specific game in production usually dictate which game 

assets get priority in terms of higher poly counts and larger texture maps.  

If one looks hard enough, there are production figures for current and past gamesô 

characters, environments and more.  One of the purposes of this paper is to bring some of 

those figures to one place, making them easier to find.  This will help give readers an idea 

of what has been done already and where they can go from there.  As concluded, it is 

impossible to give an answer to the question, ñHow many polygons should my model 

have?ò  It is not quite as hard, though still very difficult to answer the question, ñHow 

large should my textures be?ò  The goal of this project is to bring together relevant data, 

use that data to create the same scene on multiple systems, and let the reader see for 

his/her self what sacrifices and considerations must be made when developing for 

systems with very different capabilities. 

  



 

CHAPTER 3: METHODOLOGY  

In this day and age, it has become increasingly popular for game publishers to 

release games on many systems at one time.  Sports and movie titles are common 

examples of this.  All of the platforms, however, have different limitations and areas in 

which they excel.  As an artist, it can be very valuable to understand the different systems 

and what working on each means.  At present, very little information exists on the matter.  

Artists wondering about polygon counts and texture sizes for assets on given systems 

play a guessing game and re-work their art until it fits the game they are making and the 

system on which they are making it.  Developing on a new system can be a difficult 

journey for an artist, so this study attempts to shed some light on the process of making 

art for multiple systems.  It will tackle the questions, ñWhat limitations exist when 

working on certain platforms and how can one deal with those limitations?ò 

With the conclusion of this study, I have created four scenes from which I have 

rendered four images.  Each of the images represents one of the current major gaming 

platforms.  The scenes are based upon the same concept piece and are as similar as the 

various systemsô hardware limitations allowed.   

The writing of this study began in early November of 2009.  Work began on the 

accompanying project in December of 2009 and, along with the writing, continued until 

late Spring of 2010.  I used an iterative approach with the writing and the product. 

During the project, I kept a journal to document my methods and the progress of 

the undertaking.  I also included feedback from others in the journal and incorporated this 



 

back into my scene, when pertinent.  I believe this information could prove useful to 

artists and others looking to develop game art for multiple platforms. 

SAMPLE , PARTICIPANTS , AND SETTING  

The goal of this project is to show the development of art pieces for different 

gaming platforms and how one approaches the limitations of those different platforms.  

To that end, I have kept a journal, detailing my process and progress.  I was the sole 

participant in the journal and I recorded it during my last few months at the Guildhall at 

SMU, a graduate school for video game development.  This journal (and project) should 

prove especially useful to art students looking to enter the video game industry.  I believe 

I am in a unique position to offer my perspective on this process.  

At the time of the writing of this paper, I was a 24-year-old graduate student 

focusing on art creation.  Prior to my entrance into the Guildhall, I attended and received 

a Bachelor of Science degree in Accounting from Kansas State University in Manhattan, 

Kansas.  I always had an interest in art from an early age, but never took an art course 

throughout high school and my undergraduate career.  It would seem to most people that 

accounting is actually as far removed from art and video games as possible.  I am sure I 

believed this myself and never expected I would attempt to make a career out of it.  

Sometime after graduation, I found myself in the position many recent graduates 

find themselves in.  I had no job, no prospects, and it looked as though I would need to go 

back for even more schooling.  At the suggestion of a family member, I started looking 

into art programs at video game design schools.  When I found the Guildhall, everything 

seemed to fall into place and I was fortunate enough to get accepted.  In the first half of 



 

my tenure at the Guildhall, I learned most of the skills necessary to work as a game artist 

today.  Along the way, I asked myself many times, ñHow many polygons should this 

model be?ò and ñHow large should I make my textures?ò  An artist entering the industry 

will ask these questions and frame them within the context of a specific game and/or a 

specific console.  This study examines those questions and shows the process of creating 

the same art for multiple platforms.  The accompanying journal provides insight into that 

process and serves as a record of the challenges met and techniques used. 

PRODUCT  

This project resulted in the creation of four nearly-identical 3D scenes.  I planned 

on building a game environment for the PS3/Xbox 360 and then scaling that scene back 

to fit the requirements of the most popular gaming platforms today.  The reference photo 

shows a dark, gritty alley filled with trash, the walls adorned by large dumpsters.  

After I had my reference photo and an asset list, I began modeling my PS3/Xbox 

360 scene.  This scene had to be done very carefully because it would serve as the 

foundation for all the other scenes.  For the handheld systems, some scene assets did not 

change much.  

The work done on the project produced four scenes based off of the same 

photograph and scaled to meet system requirements.  The scenes were navigable in 3D 

Studio Max 2009, but in an attempt to match the platform conditions as closely as 

possible, images were rendered from the four scenes at the resolution of their respective 

systems.  These renders constituted the final product of the study and their names and 

resolutions are listed below: 



 

Table 6 - Product Listing 

 

System Filename Resolution 

PS3/Xbox 360 PC_final_render.jpg 1280 x 720 

Wii  Wii_final_render.jpg 640 x 480 

PSP PSP_final_render.jpg 480 x 272 

DS DS_final_render.jpg 256 x 384 (1 of 2 screens) 

 

For more information on the product of the study, see Appendix B 

SCHEDULE  

Table 7 - Abbreviated Schedule 

 

Date Deliverable             Description 

Week 2  
(Oct. 29) 

Advisor 
approval of 
Abstract(s) 

Turn in 1-3 abstracts that are approved by Advisor. 

Week 3  
(Nov. 5) 

Introduction 
and Supervisor 

signature. 

Secure Supervisor. Turn in copy with Supervisor signature validating 
approval of one Abstract.  Submit Introduction. 

Week 4  
(Nov. 12) 

Lit/Field Review 
and secure 

second reader, 
if necessary 

A review of work done in your chosen area of study. (Feedback on 
Introduction) 

Week 5  
(Nov. 19) 

Methodology 
Submit Methodology. (Supervisor feedback on Lit/Field Review 

chapter) 

Week 7 
(Dec. 3) 

Proposal v1 
(Lastname 
Proposal 
v1.doc) 

Submit Proposal v1 including all revisions requested to date.  
Student continues work on Thesis/Project. 

Week 9 
(Dec. 14 ) 

Proposal v2  
(Lastname 
Proposal 

Supervisor submits grade to Instructor.  Instructor enters grades into 
Blackboard/Access. 



 

v2.doc) 

Week 2 
(Jan. 18) 

Proposal v3 
(Lastname 
Proposal 
v3.doc) 

Submit Proposal v3 including all revisions requested to date; 
Supervisor and Advisor finalize External Reader for Committee 

Week 5 
(Feb. 15) 

Proposal Draft 
Final (Lastname 
Proposal Draft 

Final.doc) 

Submit Proposal to Committee 

Week 7 
(March 1) 

Final and 
Signed 

Proposal 
(Lastname 
Proposal 
Final.doc) 

Supervisor reviews Final Proposal against Committee 
comments; Supervisor and Advisor sign proposal and submit 
ŎƻǇȅ ǘƻ hŦŦƛŎŜ ƻŦ ǘƘŜ 9ȄŜŎǳǘƛǾŜ 5ƛǊŜŎǘƻǊ ŦƻǊ ǘƘŜ ǎǘǳŘŜƴǘΩǎ 

permanent file 

Week 7 
(March 15) 

Project 
Completed 

All scenes must be completed and rendered 

Week 1 
(March 22) 

Results to 
Supervisor 

Submit Results chapter to Supervisor for review 

Week 2 
(March 29) 

Discussion to 
Supervisor 

Submit Discussion chapter to Supervisor (Feedback on Results) 

Week 4 
(April 12) 

Draft Thesis to 
Supervisor for 

Review 
(Lastname 

Thesis v1.doc) 

Thesis work complete and first draft submitted to Supervisor 
for review 

Week 6 
(April 26) 

 

Thesis  to 
Committee 
(Lastname 

Thesis v2.doc) 

Submit final thesis work to Committee for review 

Week 8 
(May 10) 

Thesis 
Defense 

Thesis Defense; Supervisor grades as Credit/No Credit and 
submits to Advisor (Feedback on Thesis v2) 

Week 1 
(May 24) 

Final Thesis 
(Lastname 

Thesis 
Final.doc) 

Final Thesis revisions submitted to Supervisor for final 
signatures 

Week 4 
(June 21) 

 

Final Thesis 
(Lastname 

Thesis 
Final.doc) 

Final Thesis signed and accepted by Committee 



 

DATA SOURCES 

This study was designed as a look into the process of creating game art for 

multiple systems with varying technical capabilities.  Emphasis was placed on re-using 

LOD assets to create lower-poly scenes.  I created four nearly-identical scenes, one for 

each system, and recorded my plans, techniques used, thoughts, and reflections in a 

journal.  

DATA COLLECTION AND PROCEDURES 

I recorded my progress in a journal written on traditional paper.  As stated, this 

journal included my plans for the project, obstacles encountered, techniques used, 

accomplishments, and general thoughts.  I took notes while preparing for each scene, 

during the construction of each scene, and following the completion of each scene.  

However, most of my analysis came after the completion of the project. 

DATA ANALYSIS  

The analysis for this study was of a qualitative nature and I used the constant 

comparative method.  During the project, I kept a journal that included my plans for the 

upcoming weeks, thoughts on the progress of the project and the quality of the work, 

issues I encountered, and techniques used.  I was constantly evaluating my work and 

recording these evaluations in my project journal.  My supervisor and others offered 

evaluations and suggestions which were also considered.  Once the project concluded, I 

did a final evaluation of the work and also of my process (shown through the journal) 

which is the focus of chapters 4 and 5 of this paper.  



 

CHAPTER 4: RESULTS 

With the market for games expanding, publishers seek to make a greater profit by 

releasing games on multiple systems.  This means it is more important than ever for 

developers to have an understanding of the various platforms available and the 

opportunities and challenges that go along with them.  Earlier in this paper, I discussed 

the situation in the video game industry right now and some of the reasons we see multi-

platform releases, though this is not an especially new trend, just one which is more 

pronounced.  In chapter two, I showed some examples of multi-platform games and 

talked about the factors that determine the level of art which goes into a game, as well as 

gave some background information technical information on the popular systems for 

which games are being developed today. 

The corresponding project for this paper tests an idea involving the re-use of LOD 

assets in the development of multi-platform titles.  Chapter three went into greater detail 

about the methodology of the project and explained what I did and how I went about it.  

The project consisted of three large stages.  The first stage involved constructing a high-

resolution 3D scene and corresponding assets which would serve as the cornerstone of 

the project and a representation of art on the PS3 and/or Xbox 360.  During the second 

stage, I took all of those objects and optimized the models and texture maps to work 

within the constraints of other popular systems, both home console and handheld.  In the 

third stage, I reconstructed the scene three times with the new, optimized assets.  Each of 

the new scenes represented art on a specific console, those being the Wii, PSP, and DS.  



 

In this chapter, I will explain the process and results of each of these stages and the 

project as a whole. 



 

STAGE ONE: THE HIGH -RESOLUTION SCENE 

Before any other part of the project could take place, I had to build the high-

resolution scene, which would serve as a jumping-off point for the lower-resolution 

scenes.  This made the first scene the most time-consuming part of the project.  Since 

every asset in the lower-resolution scenes would come from this one, I decided to spend 

extra time in the beginning getting the initial assets right so that there would be 

potentially less problems later on.  The tools I used for this stage of the project were 

Autodesk 3DS Max 2010, Adobe Photoshop CS4, and CrazyBump.  The reference photo 

is shown below: 

 

Figure 23 - Reference Photograph 

I began by setting up the camera to match the source photo and then built a 

whitebox level around that with basic geometry.  Simultaneously, I began working in a 



 

separate file on all of the individual assets for the scene.  This two-file approach worked 

very well for me because it kept the final scene uncluttered.  I only moved assets into the 

scene once they were complete.  From the start, I put into place a strict naming 

convention for all of the models and their corresponding texture maps.  This would come 

in handy during the third stage of the project.  

Most of the props in the scene came from the photo source, but I did add in a few 

that were not found in the original source.  I chose items that seemed like they would 

belong in a dirty alley.  When it came to modeling and texturing these assets, nothing out 

of the ordinary was done.  For some of the assets, I first created a very high-poly 

subdivided model.  This helped produce some very good normal maps later on.  In the 

beginning of the project, I was fairly conservative with my triangle count.  I didnôt want 

any of the objects to get too high-poly.  This was a mistake, to a certain degree, and I 

later corrected it by adding in more geometry during stage two.  Once all the initial assets 

were complete, I moved them over to the scene file and began placing them in a natural 

fashion.  Some of the props are shown below: 



 

 

Figure 24 - Scene Props 

The final rendered scene ended up at 33,722 triangles and had texture maps that 

ranged from 256 x 256 to 2048 x 2048.  Upon the recommendation of my advisor and 

supervisor, I did add some extra assets to the scene before rendering.  These elements 

added to the visual interest of the scene as well as the triangle count, bringing it up to 

more of a next-gen level.  The final render
2
 is shown below at a resolution of 1280 x 871:

 
 

                                                 
2
 The four scenes are rendered at resolutions which are close to, but not exactly in line with the 

intended platformsô resolutions.  This is partly due to an oversight made early on, but also to avoid 

clipping.  In the interest of comparing the scenes, I thought it better for them to show the exact same aspect 

ratio. 



 

 

Figure 25 - PS3/Xbox 360 Scene Final Render 

STAGE TWO: OPTIMIZATION  

Having completed the crucial first stage of the project, I moved on to the second 

stage, wherein I would take the assets from the first scene and reduce the models and 

texture maps so that they could potentially work on the lower-resolution systems of the 

Wii, PSP, and DS.  Even though many of the assets were arguably suitable for the Wii 

and PSP in terms of triangle count, the point of the project was to see if LOD assets could 

work as primary assets for other systems.  So, I set out to reduce every asset by at least 

30% for each system.  Since the triangle count for the entire high-resolution scene was 

33,722, the goal triangle counts for the Wii and PSP would be 23,605 and 16,523, 

respectively.  The DS scene would have to be fewer than 2,000 triangles due to hardware 

limitations.  Texture map sizes for the various scenes were determined by looking at the 



 

research done during the literature review.  For the Wii, map sizes would not exceed 256 

x 256 and for the PSP and DS they would not exceed 128 x 128. 

The first step in my optimization process was to save each asset from the high 

scene into its own file wherein I would work on LOD versions.  Then, I would decide 

how to do each LOD asset.  I accomplished this in one of three ways: 1) I would use a 

smart-weld tool to automate the optimization, 2) I would recreate a lower-poly model 

from scratch, or 3) I would do a combination of 1 and 2.  I will expand on each of these 

techniques below. 

For most of the Wii and PSP assets, I used a smart-weld tool to automate the 

polygon reduction.  There are many tools like this available to artists such as MeshLab, 

Polycruncher, and the ProOptimize modifier in 3DS Max 2010.  What these tools do is 

use a function to weld together vertices in places on the model where it makes the most 

sense.  An added bonus to this method, depending on the tool, is that you can often 

preserve the previous unwrap and textures while reducing the polygon count.  I tested 

MeshLab and found its performance adequate, but to better suit my purposes, I chose to 

work with the ProOptimize modifier in 3DS Max 2010.  

The steps to use this function are quite simple.  First, you select the object you 

want optimized and you apply the ProOptimize modifier.  The rollout for this modifier is 

shown below with sections of critical importance highlighted.  In the area designated 

ñOptimization Optionsò you will find ñProtect Bordersò selected by default.  In most 

cases, this will be the option you should choose.  If you wish to preserve textures, simply 

check the three boxes under ñMaterials and UVsò and set the tolerance to whatever 

number you desire; I typically go with 100.  Then, under ñOptimization Level,ò click 



 

calculate and drag the Vertex % or Vertex Count spinners to the number you desire.  You 

can also input specific numbers if that is more appropriate.  While working on this 

project, I would often put 70% in the Vertex % box, see how that looked, and then go 

from there. 

 

Figure 26 - ProOptimize Function in Autodesk 3DS Max 2010 

This method worked very well for the Wii and PSP assets and I used it on almost 

all of them.  This is partially due to the relatively small vertex reduction of 30%.  

Naturally, as that number goes up, results are less satisfactory.  That is the trade-off of 

working with a smart-weld.  It makes the task easier, but you lose a certain level of 

control.  This makes the smart-weld tool unavailable as an option when working with the 

extremely low polygon budget of the DS.   



 

For the DS, I built almost all of the items from scratch.  Sometimes, I would use 

the PSP model as a base and simply remove edge loops and start welding vertices 

together manually until I got the desired result.  Most of the time, I began with an entirely 

new primitive and went from there.  When it came to the Unwrap stage, I was either left 

adjusting an existing UV or making a fresh unwrap.  If possible, I worked to make the 

UV fit on top of an existing texture, allowing for the re-use of that texture.  If that didnôt 

work, I employed projection mapping to create new textures.  In this procedure, I would 

center the assets (roughly the same size) at the origin of the world and apply the 

Projection modifier.  I would select the high-poly object as the thing I was projecting on 

to the low-poly objectôs UVôs.  Then, I would expand the cage of the low-poly object.  

Projection mapping works sort of like a pixel-based sonar.  A signal is sent out from each 

pixel of the low-poly object to the extents of the cage and then bounced back.  Anything 

that is in between will be picked up and rendered to a map.  This allows for the re-use of 

existing textures even when the new object has a completely different unwrap.  The key 

to this, Iôve found, is to be deliberate about the placement of the cage.  Placing the extents 

of the cage manually tends to produce a better result. 

In general, due to the low polygon budget, the DS assets included more alpha 

planes.  The scaffolding, as an example, is made up almost entirely of alpha planes, while 

the high-poly version is solid geometry.  The DS version of the scaffolding was one of 

the trickiest assets to make.  The projection mapping required an extra bit of work to 

avoid overlapping.  Other assets, like the walls, required special consideration.  The 

texture map size on the Wii, PSP, and DS didnôt allow for the same level of detail as 

those in the high scene.  I reworked the UV layout and tiled a brick texture, whereas 



 

before there was no tiling.  I recreated the grime and specific textures of the walls with 

alpha planes and separate, smaller textures.  This technique allowed me to maintain a 

higher level of detail with the brickwork. 

In total, the optimization work I did was not very time-consuming.  The 

ProOptimize modifier was a large part of that, but also having strong assets from the start 

made things much easier.  After finishing the optimization stage, I was ready to move on 

to the third and final stage.  Shown below are some examples of the initial assets and 

their LOD counterparts
3
. 

 

Figure 27 - Trash Bag Asset Comparison 

                                                 
3
 For a look at more of the assets and their level of optimization, please see Appendix C. 



 

 

Figure 28 - Dumpster Asset Comparison 




















































