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Abstract

For years, game companies have been using different programs for the creation of 
the newest most inspiring games. A short presentation about different programs used 
for game art is provided with key aspects in developing art for games in character 
production. One aim is to showcase the potential  of  open-source programs. Two 
projects with two different characters were created for games testing the workflow 
between open-source, free application and also commercial programs. The results of 
the projects are discussed and then the document focuses on explaining what the 
negative side of open-source programs is and why they should not be used. After the 
discussion, a conclusion is made explaining the similarities and differences between 
open-source and commercial programs.
Keywords: Blender, Pixologic Zbrush, open-source, Adobe Photoshop, 
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1 Introduction

Many programs are available for artists in the current computer age. The evolution of  
digital art has made it possible to achieve the spectacular results of modern computer  
games. A goal is to see if free applications have developed the functions necessary to  
use them in a production based game industry while focusing on the creation part. 

The  document  will  not  discuss  after  initial  creation  part  for  example,  rigging  or  
animation. This is to restrict the subject and have clear path of execution. By creating 
two  different  characters  with  different  assets  in  the  form  of  items,  the  different  
workflows will be discussed and seen to with the free, open source and commercial  
programs. They will have the same construction rules applied to them in order that  
they can be treated in the same manner. 

The characters will have an unique art flavor that focuses more on style than realism.
A knight will be created using the commercial programs and a Wizard will be created  
using the free applications. Different characters were chosen because of variation. The 
importance lies in the rules for the projects. 

  

2 Questions 

This  document  will  try to  answer  why different  game  companies  do not  use  free 
applications  for  their  game  development.  To  understand  why,  a  qualitative  action 
research is made by doing two projects which uses the same rules but not the same 
tools for game creation.

The main questions are as follows:

• What are the key differences between free applications stated and the commercial  
ones?

• Are free programs suited for professional work or only meant for hobbyists?
• Why should artists not use the free applications? 
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3 Background 

For years, game companies have been using different programs for the creation of the 
newest  most  inspiring  games.  They have  different  systems  of  working  and  many 
companies use their own workflows for creating their games. To understand how they 
function in creating games, the research must first focus on how the actual terms work 
and what the different keywords mean, as well as how they are implemented in to the 
work environment. 

In order to discuss different workflows and how actual game art will progress into a  
game, the knowledge about it needs to be sorted out. It will not be in detail, there are a 
great  many  methods  in  which  workflow  can  be  discussed  and  that  is  too  much  
information to process inside this document and will  not be the main focus of the  
paper. Through different programs manuals and online documentation, the necessary 
information can be found for their different abilities and tools. Different interviews 
will  be  used  in  conjunction  with  explanations  of  the  different  methods  and 
technologies. There are also some differences between games and movies that need to 
be considered.
    

3.1 Concept art

The main purpose with concept art is to design different elements for a game project. 
A Concept Artist works in conjunction with the Art Director to bring an idea into a  
visual concept that can be understood by the Development Team. 

Concept art is created in many different forms, from the traditional pen and paper style 
to a more digital approach; it  is design in its most  simplest form. A concept artist  
responsibility lies in  delivering the key visual  development from the beginning of 
game  development  to  the  end.  Usually,  the  directors  for  the  game  will  hand  out 
documents describing what the game is about and how it works, as well as the theme 
of it and what kind of style it should follow. [1] To help with the initial sketching 
process which could be the most difficult part, there are different processes that help  
the creative mindset.  Alchemy is a program developed to help artists with the first 
initial sketching and base shape generation. It works with a keyboard, mouse, pen or 
even  a  microphone.  Alchemy  is  based  on  the  creative  process  and  not  finished 
artwork. [2] 

In digital painting, there are two different methods to create artwork. One is named 
Bitmap images and the other Vector graphics. Bitmap images are pixel based images 
where every pixel is assigned a color on the screen. [3] A bitmap image is based upon 
a rectangular grid where each pixel is colorized. These are defined by a red, green and 
blue channel. [8, Ch. 16, pp. 114] They are excellent for different shades of colors  
therefore they are used mostly in digital painting. They work by using resolution and 
with a lower pixel resolution the more jagged the image will become. [3]

2



The quality of a bitmap image is determined by the resolution of the image, which 
means the  total  amount  of  pixels  in  the  bitmap image.  Vector  graphics  is  images 
created with the use of vector shapes. They are resolution independent and can be 
resized. Therefore, they are particularly good to produce logo art and art where the 
size can be in reshaped many ways. [3] Vector graphics use mathematical equations to 
represent images with lines, points and curves. [8, Ch. 16, pp. 117-118]
      

3.2 Modeling

To understand what modeling is, one must first understand what a Polygon is, what 
Non-Uniform Rational B-Splines (NURBS) are and what Subdivision surfaces are. A 
Polygon is a shape in 3D space, represented through connecting points, by what is  
called Edges. The Edges are connected and builds a face which is the main body of the  
Polygon. The points are called Vertices. [4] Three sided Polygons are called Triangles 
and are often used in game engines. There are four sided Polygons called Quads and 
five sided or more called N-gons. [4]

NURBS are interconnecting splines that is named Non-Uniform Rational B-Splines, 
which essentially means that NURBS can have multiple knots, NURBS can represent 
exact conics. B-Splines means curves. [4] Subdivision surfaces are when surfaces are 
divided to  provide a  smoother surface.  It  works by dividing the surface in quads. 
These are then averaged over the surface. This keeps the silhouette and provides more 
geometry. [5] When modeling, an artist is creating different shapes using Polygons or 
NURBS. These shapes or objects are called meshes. A mesh is an object containing 
either Polygons or NURBS.   

 

3.3 UV mapping

An UV mapped model is a model that has UV space coordinates assigned to it. These 
coordinates follow the U and V axis. This is to show the user that they are in the 2D 
space. [4] UV points reside in a 2D coordinate system, where they function similar to 
representation points in an image for the 3D object. [4] When artists have modeled a  
mesh, it needs to be UV unwrapped, which is to colorize the mesh and provide it  
different texture maps. UV mapping can be created automatic or manual with different  
mapping techniques. As seen from Figure 1, this is a typical example of an UV space. 
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Figure 1. UV mapping inside of Autodesk Maya 2012.

3.4 Sculpting

Digital sculpting is used for detailing surfaces of objects. This process is used by the  
artist  to  achieve  realism  and  better  details.  This  process  mimics  its  real  world 
counterpart  and  tries  to  simulate  it.  With  the  help  of  digital  sculpting,  artists  can 
develop their creativity. When using digital sculpting, the mesh is divided and could 
be subdivided into many million Polygons. [6] Sculpting often produces too many 
Polygons to use in other applications and thus it becomes too cumbersome to handle 
for Game engines in order to calculate in real time. Therefore, different texture maps 
were developed to gain the details of high Polygon meshes. [6]

To simulate these details,  two texture maps are commonly used;  Normal map and 
Displacement map. A Normal map creates an image of the sculpted detail and when it  
is applied on the lower resolution mesh, it makes the low resolution mesh look as if it 
has  much  more  details.  It  overwrites  the  Normals  which  essentially  are  different 
surface points that calculates the light of the object. The low resolution mesh gains the 
Normals  of  the  high  resolution  object.  [6]  Displacement  maps  will  postpone  the 
calculations  of  the  high  Polygon  mesh  until  the  rendering  phase,  mostly  used  in 
movies for time saving. [6] Digital sculpting is taking a model and treating it as real 
world clay, which the user then can sculpt upon. [7, CH. 7, PP. 101]

3.5 Game Mesh 

A game mesh has restrictions upon it, for when a mesh's geometry is subdivided, it 
looks smooth however it takes more calculations to achieve its smooth surface. This 
creates a problem for Game artists, because games are restricted to certain amounts of  
processing power.  It is limited to hard drives, system memory and processors. [7. Ch.  
4, Pp. 15-16]

This is solved by different texture maps that will help to simulate the details and the  
restrictions made on game meshes. The restrictions are based on what type of game 
the company is developing. [6], [7. Ch. 4, Pp. 15-16]    
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3.6 Texturing

Texture mapping is a method of simulating details on Polygons using images. [8, Ch. 
5, pp. 40]  A texture is an image which the artist uses on the surface of the game model  
to achieve fine detail and also color information. There are many textures a game artist 
use to create the suitable model for a game.

 3.6.1 Color map
This Color map adds color to the texture map and is a basis for texture maps. [7, Ch. 9, 
pp. 129]

 3.6.2 Ambient occlusion map
An Ambient Occlusion texture map is a map that bounces light to calculate where 
different elements of the object are lit. [7, Ch. 8, pp. 123]

 3.6.3 Normal map
A normal map has three different colors, red, green and blue. They represent the three 
different axes in 3D graphics. [7, Ch. 8, pp.118] 

3.7 Movies and Games differences

 There are many differences between creating movies and creating games. One such  
difference is  the maximum number of Polygons allowed and the resolution of the 
textures. [9] Movie's maximum Polygon count is far greater than those of games. This 
is  because in games a high frame rate is  desirable,  where the game is actually an 
interactive renderer which renders gameplay based on the users input. [9] A frame rate 
of 30 frames per second is sufficient, however 60 frames per second is more desirable 
for the game. This common rule applies to Console systems and also PC systems. [9]  
It is desirable to render the games in realtime. [9]

Development  over  the  years  has  pushed the  barrier  farther  for  the  game  industry,  
making the games more detailed than ever. Although, they have not yet achieved the 
same look as movies in realism for movies are rendered images composed in a later 
stage where games are interactive and happen in real time. [9] The use of different 
techniques has pushed the level of realism for games and also by cheating with the 
visual effects. [9]

A common practice is to model a high resolution object with many subdivisions and 
later on create multiple objects with different levels of detail which are then used in  
the game in conjunction with the high resolution detail from the high resolution object 
using different texture maps and techniques. [9] A movie does not need a whole object 
for  its  rendering.  Therefore,  movie  projects  saves  time  by only creating  what  the 
consumer is going to see. This is a big difference when it comes to how games work. 
A game needs to be interactive, thus game objects usually need to be enclosed and all 
parts should be visible. [9]  
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4 Method

Two projects were executed to see if open-source and free applications could be used 
to create a similar art asset for games as commercial programs are in today's game  
industry. The decision for what to create fell upon two different characters and their  
items. One character was to be created by the commercial programs and another with 
the open-source and free applications, from concept to finished character with unique 
items for both. A knight was chosen for creation by the commercial programs. This is 
because a knight is an armored warrior often depicted as a chivalrous warrior of good. 
A wizard was then chosen to be created by the open source and free applications, for 
wizard and witches were often depicted as evil and mysterious in many folklore tales.  
A wizard and a knight are the opposites of each other and that was very fitting for the 
experiment, for they were equal in artistic style and had the same rules applied to 
them.      

 The following programs were used:

Commercial:
Autodesk Maya 2012. A commonly used application in the gaming industry. [4]
Adobe Photoshop Cs 4. A bitmap image manipulator with digital painting capabilities. 
[3]
Pixologic Zbrush 4 R2. A popular sculpting software used in the gaming industry. [11]

Free applications:
Alchemy. [2]
Blender 2.62. One of the most popular open-source 3D applications. [10] [13]
Pixologic Sculptris Alpha 6. A free sculpting tool with Dynamic Tessellation. [14]
Gimp 2.8. A free open-source bitmap image manipulator program, one of the most 
popular open-source softwares. [10] [15]

4.1 Rules for the projects

The two projects restrictions were based on a low Polygon character basis with high 
restrictions to texture map sizes and triangle restrictions. It is to keep the production as 
simple as possible. This saves time however it still uses the programs full capacities 
for game art creation.

Characters and items will be created following these stated game rules:

Maximum triangles for character: 5000.
Maximum texture size for character: 1024x1024 pixels. 

Main asset for character (on the knight, the weapon. The mage, the staff) 
Maximum triangles: 1500. 
Maximum texture size for main asset: 512x512 pixels. 

Secondary asset maximum triangles: 500.
Maximum texture size for secondary asset: 512x512 pixels. 
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4.2 Concept art

There are several programs on the market to this date which are established by their  
different tools and assets. Some more suitable for rough sketches others more suited 
for refined artwork and finished digital paintings. Corel Painter is one such program 
where finished digital  artwork can be created easily.  It  is  also one of  the  leading 
programs in the industry when it comes to digital art. It works in a technique where it  
simulates how a real world painting would be created. 

Autodesk  Sketchbook  Pro  focuses  more  on  the  initial  sketches  and  designs  than 
finished artwork. Therefore, it is a really powerful program for design development in 
concept art. This is a program most often used for sketching and is really developed in  
that area.  Adobe Photoshop is similar  to a Swiss knife.  It  is originally a powerful  
photo-manipulation program focused on adjusting and adding effects to photographs. 
In later development of this program, it is also used for digital art and sketching. It has 
it  all;  it  is  a great  program for concept  art  as well  as also being good for texture  
editing. The program of choice for the experiment was Adobe Photoshop for it has 
many advantages and was later also used for texturing models. 

The project started by doing some Lin Art on pen and paper for developing ideas on  
the knight concept. After the initial sketch was completed, the concept art moved on to 
phase two where Photoshop was used instead, which can be seen in Figure 2. The 
sketches helped the design to read on the digital canvas, where a new Line Art was  
made. The first pass was rough similar to the pencil  sketch but evolved to a more  
refined line work with more detail added to it. 

The key aspect was to keep an overall style and shape of the drawing, thus keeping the 
key  design  intact.  Values  were  later  blocked  in  to  flush  out  the  knight's  three  
dimensional form. A coat of arms was added with a homage toward Hälsingland; it is 
the same coat of arms. The character received new layers with the option Overlay,  
which brightens the colors underneath it. A similar technique was used when shading 
the character. A layer modifier called Multiply was used, which multiplies a layer's  
color value to achieve a much darker color. 
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Figure 2. The Knight concept art made in Adobe Photoshop.

After this some time was spent on flushing out the main asset of the character, hard 
surfaces were the main focus. A great many silhouettes were created using only black 
and white.  One  silhouette  was  chosen  over  the  others  and used  in  Photoshop for 
refinement. Weapons and assets were created in a similar method as the main character 
with an emphasis on silhouettes and core overall design. When using Photoshop for 
concept art, it is almost essential to have a pen-tablet device with pressure sensitivity,  
which ensures a more easy process and a much more comfortable workflow.   

4.3 Base modeling

The modeling of the knight began by blocking out the average shape. A method was 
used called Box Modeling, where the artist starts modeling with a polygon cube. The 
cube has different sides which in turn can be extruded along their light normal vectors  
and also the manipulator axis. This creates new geometry, which then can be refined 
on a per vertex level of the model. In Autodesk Maya, everything that changes the  
model's geometry generates history on it. This history can be used to revert back to old 
instances on the model, and it also helps with some of the connections of the different 
tools within Autodesk Maya.

When the base had been established on the knight, a tool named insert Edge Loop 
Tool was used to refine a much better topology for sculpting. This tool uses an edge to 
detect where all connecting edges are and then inserts an Edge Loop where it connects  
an edge and a couple of vertices. An object can always be mirrored and then welded 
back, therefore only one side of the knight was created. This process of working saves  
a huge amount of time. 

After some sculpting refinement the body was imported back into Autodesk Maya as 
seen in Figure 3. There the clothes' base meshes were created using a similar method.  
Adjustments were made to make them fit the knight's character and overall form. The 
sculpt mesh was created and all body parts were constructed in a similar fashion,
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 except the helmet. The top part is a separate piece from the lower part and its surface  
is hard, therefore it would not be sculpted.  

Figure 3. Base modeling inside of Autodesk Maya 2012.

For the knight's weapon, which in this case is a Mace, the concept art was used as an  
image plane to help with the mesh. It was to ensure the proportions stayed true to the 
concept. Only one wing was created, this saved a great deal of time when constructing  
the base mesh. 

When the design of the base mesh started, a great deal of importance was focused on 
the topology for the mesh. This was because of time management, a sculpt topology 
was created and also a low polygon (poly) topology. The lowpoly and the sculpt mesh 
shared the same UV Space for easier map transfer later on in the texturing process. 
Base mesh modeling with Autodesk Maya is fairly straight forward and an easy and 
fast  process  with  the  tools  easily  accessible  in  the  standard  interface.  With 
customization of the program, different hotkeys can be assigned and make a really 
good workflow. 

4.4 UV mapping

Autodesk Maya can be used as a UV mapping tool. The UV Texture editor has a range 
of different tools to speed up the workflow. UV's can be created using Automatic UV 
mapping,  which automates  the  UV process.  It  projects  the  UV's  through different  
planes located around the object. This tool is best used with objects that do not require  
much in the ways of UV mapping and could be a fast solution if it is going to be used 
more  manually  for  complex  UV mapping.  The  artist  must  stitch  and  correct  the 
different UV shapes that are generated. [4]
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Planar UV mapping is where the UVs are projected using just one plane for an object. 
This can be defined in any axis and also used on Polygonal faces. This is a good 
starting point for UV mapping when the artist wants more control of the work. [4]

Cylindrical UV mapping works by projecting UVs using a cylindrical shape. It wraps 
around the object and is best used with shapes that can be enclosed. [4]

Spherical  UV mapping uses a sphere for projecting the surface of the  object  in a 
similar  fashion as  cylindrical  mapping.  This  method is  best  used with round even 
objects. [4]

Autodesk Maya has a multiple amounts of tools for sewing, stitching, straightening, 
unfolding, displaying, etc. These UV tools are commonly used with all the mapping 
methods specified above. In the workflow process of the project, a planar projection 
was first made on the object that had just been modeled. It provides a good basis for  
further work on the specified object's UVs.

Edges in Autodesk Maya were selected to be defined as UV seams for the texture. A 
tool called Cut UV Edges was used to split the UV borders to help the later process  
with Unfolding and Relaxing the UV shapes. Unfolding is made by selecting UVs to 
Pin, and when these UVs are selected, they are used to pin the Unfold. When the 
Unfold has been pinned it unfolds across the object's surface and keeping the pinned 
UVs untouched. The smooth UV tool is useful for unfolding and relaxing manually. It 
uses a slider to specify the amount of unfold and relax. [4]

4.5 Sculpting

The commercial program used for sculpting in this project is Pixologic Zbrush. [11] It  
contains many different tools for the sculpting process. These are far too many to state  
and list in this document, for there are many methods to work in the sculpting area.

The  basic  Idea  and concept  is  that  it  tries  to  simulate  real  world  sculpting  in  its  
application,  however with digital clay.  It  is not  however exactly similar to its  real  
world counterpart. The program takes away many obstacles and has features that real  
sculpting has not, such as symmetry,  “steady stroke” (lazy mouse) and many more 
capabilities.

Pixologic Zbrush has many different capabilities as stated before. There are however  
some workflows that can be used in Pixologic Zbrush for creating game assets and  
characters. There are also different procedures to actually build base meshes inside of  
Pixologic Zbrush. The program uses a Dynamic Tessellation method of working and 
also  a  Subdivision  layer  workflow.  For  texturing,  the  program  has  access  to 
Polypainting, Projection Painting and Image Projection. For the commercial project, 
Pixologic Zbrush was used on some of the objects that needed detailing. The complete 
main weapon was sculpted, as well as the robe, chain-mail,  boots and gloves. The  
sculpting process can be seen in Figure 4.
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Figure 4. Sculpting inside of Pixologic Zbrush.

On the gloves and boots, a shape was established with the basic move and standard 
brush. When the basic shape had been blocked out for the items, more details were  
made using the Damian Standard brush which cuts in the surface. For building more 
shape, Clay Tube brush was used which adds box like shapes to the object for a more 
structured approach. For refinement of the surface,  Hpolish and Trim Dynamic were 
used, which smoothes the surface but still maintains its sharp edges. 

For the chain-mail a different method was used. The objects that were imported into  
Pixologic Zbrush already had UVs mapped on them which were used as an advantage, 
because Pixologix Zbrush has a surface noise generator. In this generator, an option 
can be selected to use the object's UVs to assign a new noise, which in turn can be 
controlled by a texture. A chain-mail texture was applied to create the noise and thus  
creating the chain-mail.

For the robe, a similar workflow was used as on the gloves and the boots.  Standard 
brush was used to define shape, add a subdivision when needed and after a subdivision 
had been added, a new layer of deformation and details was formed. Then moving on 
the next layer, also using Damian standard brush for cutting in folds into the surface, 
the  Smooth brush  was  used  to  create  the  smooth  cloth  instead  of  Hpolish which 
maintains sharp edges. This smoothing method blurs them making it good for textile 
and clothing work for the models. [11]

4.6 Topology

Autodesk  Maya  was  used as  a  topology tool  with  its  inbuilt  modeling  features  it  
presents. The main workflow for the first project utilized mainly a workflow where 
topology and UV mapping was of utmost importance at the same time.
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When the UVs were laid out in their correct UV space for the objects in a coherent and 
joined texture map found commonly in games, emphasis was made on changing the 
objects' geometry to a more presentable method for game engines. When the UVs had 
been laid out,  a  duplicate of the sculpting model  was created for each model  that  
needed this, such as, the robe, arms, boots, etc. The main form was kept, but Edge 
Loops unnecessary for the general form was deleted where the whole character and 
weapon could keep the necessary triangle count.

There are several other techniques for creating new good topology for games inside of 
Autodesk  Maya.  One  such  is  the  Make  Live  function,  which  makes  one  object's 
geometry a  snapping point  for  other  objects.  This  way,  it  ensures  that  every new 
geometry snaps  and fits  the  general  form of  the  object  it  is  based  upon.  Another  
method can be used inside of Autodesk Maya, which is called Transfer Attributes.  
Different meshes with different topology and different UVs can be transferred to each 
other. This is accomplished by a user interface and has the options to transfer Vertex  
Normal position, Vertex position and also UV position.

4.7 Texturing

The texturing process uses many methods and means. The program chosen for the task 
was Adobe Photoshop CS 4. Some of the approaches this program can be used for 
texturing are by utilizing its 3D tools, where the artist just imports the 3D mesh and 
paints directly on the surface of the object and then transfers to the UV space. Another  
approach is to link the program to another application, in which Adobe Photoshop 
basically  is  used  to  paint  on  parts  of  the  surface  in  snapshots,  which  is  called 
Projection Painting. There is also a method where artists paint directly on to the UVs 
of the objects, where this process is referred as hand-painting textures. [3]

Image Based Texturing is when an artist uses different pictures and images to create  
the texture in the UV space. [8] The combination of using Image Based Texturing and 
hand-painting the texture was used on the character and the items. The process was 
started by baking out different Ambient Occlusion textures for the character and the 
items. These were later used to find the overall shape of the object in the UV map 
space. Multiplying the Ambient Occlusion texture from the high Polygon parts with 
the color layer,  provided the object  with more shading.  Using different  layers and 
different blending modes is a key workflow strategy to achieve a compelling look.

A hard brush was used, which is standard for Photoshop, and a soft round brush for  
blending different color values. The painting of the texture went smoothly and a cavity 
texture from the high Polygon objects was used to create a good effect on all crevices 
and indents on to the texture. Image Based Texturing was used for different small  
scratches and dents on the texture. 

The texturing work on the main item was created in Pixologic Zbrush,  as seen in  
Figure 5. Polypainting was mainly used and the maps were later exported and adjusted 
in Adobe Photoshop. The focus was mainly to maintain as a close resemblance to the 
concept art as possible, using the same colors and mood of the texture.
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  Figure 5. Texturing inside of Adobe Photoshop.

4.8 Concept art

In Figure 6, Gimp 2.8 was used for the concept art in the free applications. There are 
several others that can be used for the purpose of creating concept art:

Mypaint: A free  open-source  painting  program that  tries  to  simulate  real  world 
painting but in the digital format. Unique minimalistic User Interface (UI) that helps 
the artist to stay focused on the task at hand.

Gimp: The free open-source program of choice which is very similar to Photoshop in 
many regards. It uses a Raster based image editing workflow, and can be used as an 
image editor.

Alchemy: A program made for the first essential sketches. It is an innovative tool that  
can use many different techniques to achieve a great sketching workflow. Big shapes 
were blocked out and focus was dedicated to silhouette and form. Afterwards, some 
rough shapes were blocked in, where focus was given to the character's items. Line  
Art was used with an emphasis on form. Many forms were created for the items, only 
the best ones were chosen for the Concept. 

An artist needs to create many shapes and designs before the actual design can be 
selected. These help the Art Director to choose the one which will fit the project best.  
In this case, there was no need to work with other people. Therefore, a shape could be 
chosen immediately. After the initial sketching phase the color phase started; using 
simple color techniques and shading, in order that the concept art could be understood 
with a clear vision in its simplicity. A gray pallet was used for the character fitting  
with the mood of the design. Different layers were used to create different alterations 
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of the Concept Art. Overlay and multiply filters on the different layers were utilized, 
which work in the same manner as described in Photoshop. For the creation of the 
concept  art  in  Gimp,  the  same  rule  applies  use  a  pen-tablet  for  maximum 
effectiveness.

Figure 6. Concept art with Gimp 2.8.

4.9 Base modeling

For the modeling of the second project, the multi-purpose program Blender was used 
for all modeling. [13] It began with a cube, which was divided to add more geometry 
to work with using a tool called Loop Cut and Slide. This tool can be used to insert  
Edge Loops; the mouse wheel decides how many at a time. The Grab tool helped to 
define the general form of the base mesh. Different objects were created from many 
cubes to be defined later, this helped keep the character on the same overall detail  
level. Therefore, it kept the style and shape of the concept art which was important, for 
the same kind of design was used on the other project as well. Figure 7 demonstrates 
the base model.

Extrude is a command in Blender which uses a function that extrudes a Face, Edge or 
Vertex in any given axis. This was really useful with Blenders inbuilt function that  
allowed one or many axes to be locked preventing transformation on the other axes or 
locking it where no transformation could change that axis.
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Figure 7. Base modeling inside Blender 2.62.

A face can be created inside Blender with a push of a button, which made it easy to  
close off different holes in the mesh if the modeling required it. With the plugin called  
Loop Tools, modeling became much easier for in this plugin many different tools were 
added which the default Blender application does not have for modeling.

They are as follows:

• Bridge: Bridges two faces, edges, vertices together and the function can use different 
data in how many subdivision it shall use to bridge. [13]

• Circle: This tool moves different vertices into a circular shape and can also use the  
flatten function. [13]

• Curve: It turns an Edge Loop into a smooth curve. [13]

• Flatten: Flattens vertices. [13]

• Loft: Lofts many loops to each other can be used to create continues loops. [13]

• Relax: Smoothes the Edge Loop so it becomes more continuous. [13] 

• Space: Spaces vertices evenly over the Edge Loop. [13]

The character  was divided into different  parts;  gloves, boots,  hat,  face, eyes,  staff,  
book,  beard  and  potion-belt.  This  made  it  easier  to  know  which  part  needed  a  
sculpting topology for the base mesh and which ones needed game topology. The hat,  
robe, face and beard were to undergo sculpting in order to have more topology that 
was evenly spaced and consisted mainly of quads. 

4.10 UV mapping

For the UV map process Blender was used. It has an inbuilt seam functions where the  
user can mark the seams and use them for unfolding the UVs.  A seam can be drawn 
and also converted from an  edge.  After  seams have  been selected  the object  was 
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selected  and unwrapped.  Blender  has  many tools  for  UV mapping.  UV sculpting 
works in a similar fashion to regular sculpting where it uses different brushes to move,  
relax, pinch, etc. This is a great method to manage UVs more artistically. 

There is a tool called Minimize stretch, which interactively reduces the stretching with 
the UVs. Seams were marked on all  objects one at a time and then unwrapped, if  
needed the minimize stretch tool was used to reduce the stretching. After all UVs had 
been generated for all of the different parts the objects were combined and then the 
UV shapes were composed into one texture file or UV layout.  

4.11 Sculpting

Two programs were  used  for  the  sculpting part  of  the  open-source project.  These 
programs were Blender 2.6 and Pixologic Sculptris. The main item that the character  
was going to have was to be sculpted inside of Pixologic Sculptris. [14] This program 
uses a simple and streamlined interface that only has a fixed amount of brushes. It is  
powerful, through its Dynamic Tessellation workflow and similar tools in line with 
Pixologic Zbrush.

Blender has a inbuilt sculpting tool which uses a number of different tools and brushes 
at its disposal. When using the Multiresolution modifier a mesh can be sculpted in 
different subdivisions. If topology is a problem when sculpting inside of Blender, there 
is a re-mesh modifier which transforms the objects topology into quads for a better  
sculpting geometry.  These tools  combined with the  different  modeling tools  made 
Blender into a powerful sculpting software. The staff of the character which in this 
case is the main item was imported inside of Sculptris and then the base form was  
achieved. The Grab tool was used frequently as much as the inflate tool to provide it 
with more form. Inflate works in a technique where it adds geometry to the object and 
enlarges  it  in  a spherical  fashion.  This  is  like  adding clay to  a  model  in  real  life  
sculpting and pulling the clay outwards in  all  directions.  [14]  It  works great  with 
Pixologic Sculptris inbuilt Dynamic Tessellation which can add limitless amount of 
geometry and thus more digital clay which can be seen in Figure 8.
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Figure 8. Sculpting in Sculptris Alpha 6.

The main shape of the staff had taken form and Flatten, Crease and Draw tools were 
used to modify the given geometry. Crease cuts in to the surface and was used as a 
tool for adding dents and crevices to the wooden staff. Draw is a standard brush which  
adds geometry and forms the surface of the object. Flatten creates flat surfaces and 
was  used  to  roughen  up  the  silhouette.  Pixologic  Sculptris  was  used  in  a  similar 
workflow for the face of the character. [14]

Inside Blender,  the  robe was assigned a  modifier  named Multiresolution;  working 
from the lowest subdivision level to the highest, blocking out the rough shape first 
with the “FDraw” brush which performed the same as the “draw” brush in Pixologic  
Sculptris.  General  shapes  were formed and then they were smoothed out  with the 
Smooth brush which relaxes the geometry, and made good big folds in the fabric of  
the robe. Crease is also a brush available to Blender, which performs the same as in  
Pixologic Sculptris.

The main reasons for using two different programs for sculpting were their different 
capabilities mainly between the subdivision workflow and the dynamic tessellation 
workflow. Pixologic Sculptris could easily export and import OBJ files from Blender  
which made the process easier to work with. 

4.12 Topology

Blender was the program of choice for the topology process with the open-source 
applications. It  has a number of different features that can be used for good game  
topology creation such as the Shrink Wrap Modifier, which is a modifier that can be  
added to an object that makes the object fit the surface of another object. [13] This was 
used on some parts of the robe when new topology was needed. Another tool is the  
Grease Pen, which can be used to paint directly on to a surface of an object. [13] This 
generates new objects based off the surface of the first one.
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Snapping on to a surface using Blender's inbuilt snapping feature can be used to create  
new  geometry  in  conjunction  with  Blenders  unique  extrude  which  rotates  the 
Polygons that are extruded helps with a nice even workflow. For the UV map process,  
Blender was used. It also has an Inbuilt Seam function, where the user can mark the  
seams and use them for unfolding the UVs.  A seam can be drawn and also converted  
from an edge.

4.13 Texturing

In Figure 9, Gimp was used for texturing. With Gimp hand-painting and image based 
texturing can be used. A UV layout was imported from Blender to Gimp and there the 
painting of the texture started. Different maps were baked out from Xnormal which 
exported Cavity maps, Ambient Occlusion and Normal maps. [12] These could later 
be imported to  Gimp,  where they could be used with the layer  function inside of 
Gimp. Multiply was used for the Cavity maps and Ambient Occlusion. The textures 
were  mostly hand  painted  and  Image  Based  Texturing  was  used  on  some  of  the  
objects. A Specular map and Glow map was also created for the final model.

Figure 9. Texturing inside of Gimp 2.8.

5 Results

The results  are  presented  and the  programs are  compared.  A comparison  is  made 
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between the programs and their differences. The image shown below in Figure 10 is  
the created two characters and is the final result of the projects. 

 

  Figure 10. Result of the two projects.

5.1 Comparison

Blender and Autodesk Maya have many differences concerning workflow. One aspect 
is  the  Autodesk  Maya  interface.  Although,  it  can  be customized and used for  the 
advantage of a game asset  modeler it  is not  as flexible as the free counterpart.  In 
Blender,  every  little  button  and  window  is  customizable  and  can  be  saved  into 
different  presets  where  the  user  later  has  access  to  them.  All  fonts,  colors  and  
essentially everything can be customized.

Modeling

The modeling workflow is different inside of Blender than Autodesk Maya. Blender  
works a great deal more with hotkeys from the very beginning. In Autodesk Maya,  
menus are used for many things however everything can be assigned one or more 
hotkeys. This makes Blender faster from the beginning, however Autodesk Maya can 
become as fast or even faster depending on the user. Customization with scripts is the 
same for both programs, both Blender and Autodesk Maya uses Python and has a built 
in interpreter that can run these scripts. This makes the possibilities endless for both 
programs.

Blender uses a modifier workflow, in which it can stack different modifiers on top of 
one other and achieve something similar to a layer based workflow. These modifiers  
can be turn on and off. Autodesk Maya uses a history based workflow, wherever the 
user creates an action this becomes a part of the object's history. This can be used to  
modify and shape similar objects and thus making labor intensive tasks easier.
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Both  Autodesk  Maya  and  Blender  have  good  access  to  plugins  which  helps  the 
programs to attain certain abilities that they usually do not have. One example is that  
Blender does not support N-gons which Autodesk Maya does by default. Therefore, a  
plugin needs to be implemented in Blender called Bmesh [16] which adds several 
modeling capabilities to Blender and enables N-gons. The modeling aspect for games 
of this comparison makes it indeed possible to model using a free application.

UV mapping

It is possible to UV map with free applications. It even functions on a similar level as 
Autodesk Maya Blender has full capabilities to UV map in the same manner. There are 
some differences but this is already covered throughout the workflow process of this  
document. Therefore, it is safe to assume that Blender can be used to model and UV 
map for game character creation and asset creations.

Sculpting

When the sculpting took place two different free programs were used for the process 
to  achieve  the  results.  These  two  were  Pixologic  Sculptris  and  Blender  and  the 
commercial  was  Pixologic  Zbrush.  The  key  differences  between  using  Pixologic 
Sculptris and Blender were in the fact that they do not have the same capabilities as 
Pixologic  Zbrush.  It  is  suffice  to  say these  programs  could  be  used  to  create  the 
sculpted geometry however they are not on par with Pixologic Zbrush in workflow 
effectiveness. Another problem noticed with Pixologic Sculptris is that it has problems 
handling many objects at the same time. It solves this by just combining the meshes  
with its Dynamic Tessellation. [14] 

This is not good for character art where the character have many different parts that  
will need to be added or subtracted from the character. It will also cause problems later 
in the pipeline if something needs to be changed therefore the whole combined object 
needs to be changed. Blender has a problem achieving the same high Polygon count as 
Pixologic Zbrush. The latter is able to subdivide billions of Polygons with its inbuilt 
tools. This is not possible within Blender as of now, the maximum allowed Polygon 
count  depends  on  the  Computer  used  for  the  project.  Maximum allowed Polygon 
count means the maximum amount before the program is unusable and the workflow 
is severely affected.  Blender could attain about  15 million Polygons before it  was  
unable to work with. 

This is with the system spec of: 

• Intel i7 processor 3.07GHZ. [17]
• 12 GB ram
• Two SLI connected Geforce GTX 460 Graphics cards. [18]

Therefore, the conclusion is sculpting can be created in free applications, but they are 
not as powerful nor have the amount of tools that the commercial programs seems to 
have.

20



Texturing

Texturing was created using Gimp 2.8 and Adobe Photoshop. These two tools were 
equal in the respects that they could be used easily and efficiently. Adobe Photoshop is 
more  powerful  though  and  have  a  much  more  streamlined  navigation  system for 
scaling and rotating the image. It also contains a number of filters which Gimp does 
not have. The same two tools were used for Concept art and they were quite equal,  
both had great brush customization and access to different pressure sensitivity options  
for  every brush  available.  Both  programs  are  highly customizable  with  their  user 
interface and hotkeys, which is a great asset for the workflow. The conclusion is that  
Gimp  could  be  used  for  Concept  art  and  texturing  also  with  no  problems.  It  is 
sufficient but not as powerful. The topology tools featured in Blender are very creative  
and powerful, and they are equal to Autodesk Maya's tools for retopology. 

In conclusion to the two different projects that have been made, commercial programs 
have more features which can be used to create game art. That does not mean the free  
applications do not have a chance to compete with them, for they are sufficient in the 
creation of the game character's and asset creation. 

5.2 Conclusions

Two of the research questions were:

• What are the key differences between free applications stated and the commercial  
ones?

• Are free programs suited for professional work or only meant for hobbyists?

The key differences between the free applications and the commercial ones are that 
some of the free programs are not as advanced, or have as many tools available to 
them. The support and help is much easier obtained with the commercial programs 
than with the open-source ones. For example Blender has a big community with users 
and developers that can help the artist if problem arises. [19]

This does not however guarantee that the problem is solved only that it lacks a fast 
answer  to  solve  a  problem.  The  user  themselves  decides  if  the  problem is  worth 
solving and the artist might not even be able to find any help. This makes it a key 
difference  from  commercial  programs.  Take  Autodesk  Maya  for  example;  the 
application has an online help support with staff and different levels of support for 
different customers. This depends on the subscriptions the game companies have. [20]

Free programs are suited for professional projects. There are even some projects that  
have been developed using only free applications. One such example is Yo Frankie.

 Using an open source free application for the artistic approach a game emerged. [21]  
Therefore, it is indeed possible to create Games using only open-source applications.
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5.3 Why not open-source?

 As previously stated the project created with free and open-source applications was a 
success. Free applications and open-source can be used to create game art. There are 
some slight problems with using these programs however the answer to the research 
question is not a simple one to answer.  

• Why should artists not use the free applications?

The free applications and software programs do not have access to the support or the 
education  as  commercial  programs  have.  The  largest  artistic  learning  sites  Digital 
Tutors  and  the  Gnomon  Workshop,  does  not  have  any  open-source  application 
training. Digital Tutors provide courses in Sculptris, which is a free application but is  
developed by Pixologic. [22] [23]

The education is not as reliable for open-source and free applications. There are some 
sites that teach these software programs. An example is Blender Cookie, a site which 
is  similar  to  Digital  Tutors  in  many respects  however  it  only concerns  itself  with 
Blender. [24] This does not however mean that every open-source or free application 
has access to the education needed. Commercial programs are more popular products,  
with a stable development and thus more education with business profits in mind.  

6 Discussion 

The projects themselves went very well. There were no crashes or problems in the 
working process.  The programs were really intuitive to use and fun to use,  which 
made the process of creating the characters much easier.  The reason why different 
characters were used for the project is that it is the actual rules and restrictions that are 
important in game art. It is hard to replicate a character twice which looks exactly the 
same, especially with sculpting which has a very artistic input. Both characters used 
the same type of materials such as, soft organic, or hard structural etc., which made it  
unnecessary to use the same character for the projects. However, it was more fun to  
work with, for it made it possible to see the characters with fresh eyes.

Features that have been learned in this research are that there is not much of workflow  
that separates the commercial programs and the open-source and free ones. It is just a 
matter or preference to what software the artist would like to choose for the job ahead.  
They could be saving money by using only free applications but this might not be the 
most  cost  efficient  method.  It  might  take longer  to  train the  artist  to  use  the  free  
application if they already have the knowledge of another. If the application crashes in 
one particular scenario and no support  can be obtained, the artists working on the  
game are stranded.

Game art is a challenge for any artist, because of its restrictions and this is something  
that surely will evolve in the coming years. However, the rules functions similar to a 
budget and helps the artists decide what art and style that they are supposed to create. 
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Movies and games are really different when creating computer graphics for them, this 
is something that probably will change and in the future for the games will have much 
more added realism.

6.1 Conclusion

The open source programs and free applications are sufficient to create game art with  
the  same rules  applied to them.  Sculpting is  not  as  advanced but  can be used for 
detailing the surface of high Polygon objects. 

•What are the key differences between free applications stated and the
      commercial ones?

There  are  differences  in  support  and  education  between  free  applications  and 
commercial programs. The workflows are not quite the same and the free applications 
seem to not be as powerful as the commercial programs. 

•Are free programs suited for professional work or only meant for hobbyists?

Free applications can be used for more than hobby work and should be considered 
when planning a game project. They have the tools necessary to get the job done.

•Why should artists not use the free applications?

The free programs do not have the type of support and education as the commercial  
ones. Commercial programs have a more stable development and business models in 
mind.

There are some reasons why open-source and free applications should not be used.  
These are however minor and there is really no reason why open-source applications 
should not be used. The workflows are similar and can be used in conjunction with 
other applications. The main conclusion is to use whatever program that suits the task 
ahead. A tool is a tool and it is the artists themselves that creates the stunning game art. 
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