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Designing a Game Weapon: 
Start to Finish 

 

The workflow of different game modelling artists is explored, with the goal 

of creating a melee weapon designed for games. A low polygon weapon was 

created using the research into the most common components from 

professional workflows of creating game models. One of the goals for the 

paper was to obtain a greater understanding of professional workflows 

when creating models for games. Other goals were to utilize the research 

and design a finished game model from concept to end product. 
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1 Introduction 

My goal for this thesis is to design a game ready melee weapon. I want the 

process to emulate, as closely as possible, a professional workflow used in the 

industry today. Therefore, I will study and evaluate different approaches in 

order to distinguish their common parts, and to create a template for my own 

project. 

Large part of the research will be focusing on theory and reasoning behind 

different production methods, but the majority will be on how I created a 

melee weapon. The focal point will be on my train of thoughts as I work on 

the design all the way to the final product. 

My research will revolve around the design and production pipeline of creating 

a game ready game asset. Specifically, the parts of the process and the main 

focal points of each stage. 

These are my goals: 

 Using a clearly defined structure, describe the most common stages of 

a professional pipeline. 

 Implement the research into my own pipeline, and design a game ready 

melee weapon. 

 Throughout the process, describe my thoughts and methods used from 

start to final product. 

2 Previous Research 

Over the years many technical developments within 3D has evolved how an 

artist can approach 3D art. With the introduction of softwares such as 

Pixologic® ZBrush® and Autodesk® Mudbox® the creation workflow has 

shifted to a more fluid and sculpting style, rather than a stiff and technical 

process. 
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2.1 Research Outline 

My research suggests that the subject of producing game assets, both past 

and current research, can be divided into these main categories: 

 Concept 

 Mesh Analysis 

 Base Mesh Modelling 

 Sculpting 

 Retopology 

 UV-Layout 

 Texture Maps 

The composition of the list has been derived from researching the workflow of 

a group of artists. 

2.2 Concept 

The stage of concepting a game asset, or character, is about finding a style 

and creating a background story for the model. Ben Leary, weapon artist at 

n-Space in Orlando, talks about how he asks himself about the purpose and 

functions of the weapons he creates [1]. 

Also, Lindsay Grace writes in her articles about the critical gameplay design, 

where the concept stage is viewed as a “idea repository”. Grace shows that a 

repository can act as a support for an artist, since mood, time, and abilities 

can change overtime as the project moves along [2] [3]. 

In the article Now It’s Personal: On Abusive Game Design [4] the author 

describes an alternative option of game design, meant to emphasize on the 

dialog between designer and player. He mentions Jonatan “Cactus” 

Söderström, the designer of Tuning, who unsettled his players by using brash 

colours and distorted perspectives. Knowing how players might react to 

various colours, perspectives, shapes, etc. is important for a designer since it 

affects how the model will be perceived, which in turn can have either positive 

or negative consequences on the overall feel of a game. 
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Traditionally most concept designs start as a 2D drawing; however, over the 

years as digital sculpting tools have improved concepting directly in 3D has 

become a viable and fast method of concepting. While, 2D often seem to need 

less time, having a 3D model allows the artists to view the model from all 

angles 

2.3 Mesh Analysis 

As the project moves on to its second stage, mesh analysis, the final concept 

is analysed on whether or not the design will translate well into 3D, and if 

there are parts which needs more attention. Also, if it is feasible to achieve 

the desired result within a reasonable amount of time. 

An important step to consider is separating pieces of the model into smaller 

more manageable groups. By keeping the parts separated the artist will have 

an easier time controlling the division levels, and if necessary hide parts of 

the model when sculpting [5]. Ben Leary stated: 

“There are many schools of thought on how to properly create a weapon. 

Personally, I feel it’s better to model weapons how they’re constructed in real life. 

As separate components which are machined to fit together snug. This modelling 

approach makes more logical sense to me workflow-wise and end results tend to 

look more authentic that way.” [1]  

2.4 Low Polygon Modelling 

The third stage is base modelling, which focus on creating a low polygon mesh 

of the model. The main focus is to capture the general outline of the concept, 

and prepare the model for sculpting. 

In his tutorial, Marcus Dublin explains how he went about creating a base 

model, and how he prepared the mesh for sculpting [5]. Dublin points out the 

importance of keeping in mind the level of detail of certain parts. Depending 

on the model there are areas which will be needing a higher level of resolution 

in order to capture the smaller details. Also, he mentions that be separating 

parts one can easily hide parts when sculpting. 
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Over the years two main methods of creating a base mesh has emerged; 3D 

base and Sculpting base. 

2.4.1 3D Base 

Using an external software, such as Autodesk Maya® or Autodesk 3D Studio 

Max®, an artist creates a base model by often using simple geometry, like 

cubes, spheres, planes, etc. The artist will form these geometries into simple 

representations of various parts from the concept drawings. The proportions 

and placement does not need to be exact, since only basic shapes are needed 

when sculpting. Keeping shapes simple is quite timesaving, but there also 

needs to be uniformed spacing of the geometry. Otherwise the subdividing will 

be irregular and cause issues. After finishing the base mesh, the artist will 

export it out and import it into a sculpting software. 

2.4.2 Sculpting Base 

The other method is to create a base mesh directly in a sculpting software. In 

ZBrush there is the function of using Zspheres to create a base using spheres 

and joints. This method is mostly used for, but not limited to, character 

creation. There is also the function called Shadowbox, which utilizes Zbrush’s 

masking tools to create hardsurface base models fast, and with crisp edges. 

Currently Mudbox is still dependant on external softwares to create base 

meshes, which are later imported onto the canvas. 

2.5 Sculpting 

For most 3D artists the stage of sculpting is the most challenging and 

enjoyable, since it is now that all the details and characteristics from the 

concept will be built up and defined. Beneteau lists several stages of his 

sculpting process [6]. During this stage an artist spends a lot of time, probable 

more than any other stage of the project, building and defining the details of 

the model. 

The level of detail created when sculpting is partially possible because of the 

pressure sensitive tablet, such as a Wacom tablet, which translates drawing 

motions into pencil strokes by the computer. The sensitivity of the tablet 
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allows for the creation of difficult strokes that would not be possible using a 

mouse. 

2.6 Retopology 

When the model has been sculpted, the process moves on to optimizing the 

edge flow and recreate, as much as possible, the silhouette [7]. Texture maps 

does a great job of showing an illusion of details; however, they do not affect 

the silhouette of a model. The challenge for a modeller is to reduce the number 

of unnatural flat areas common to low polygon models. 

2.7 UV map 

A UV map is a 2D representation of the 3D model, and is needed before moving 

on to the texturing stage. In order for there to be no distortions when baking, 

the UV-elements should be separated into distinct parts. 

There are a few things to keep in mind when creating a UV map. Firstly, is 

the placement of the seams. Edges with an angle of 90 degrees, or greater, 

and edges separating different textures, such as the casing and screen of a 

cell phone, are good places for seams. Also, the fewer seams the better. 

Another thing to keep in mind is to give interior sections and surfaces which 

are hardly ever seen a smaller usage of the texture space. The UV map can be 

further optimized by having similar surfaces overlap. UV-elements sharing a 

texture surface would have the same details, which is great for optimizing less 

important models, or parts, with symmetrical details. 

Also, in an interview with Bernard Beneteau [6], the artist expresses the 

importance of keeping the UV-elements packed clean and tight. Beneteau 

explains that by making sure that the boarders around a UV-element remains 

as straight as possible will make the later stage of creating LOD meshes 

simpler. A more detailed explanation of LOD will be given in later in the paper. 

2.8 Texture Maps 

In the following section I will explain the differences of creating a traditional 

shader and the more modern PBR shader. Physical-based rendering (PBR) is 

a rendering method which is based on a more accurate reasoning about the 
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behaviour of light and surfaces [8]. The process relies on premeasured surface 

values to represent real-world materials.  

This paper will not go into the theories behind light and surface interaction; 

rather, the research will look into the diverse group of texture maps often used 

in a game model pipeline, and their purpose. The research into texture maps 

is based off of Joe “Earthquake” Wilson, lead artist at Marmoset, written 

tutorials which covers the various PBR standards and discusses common 

misconceptions [9] [10], and Wes McDermott, product evangelist at 

Allegorithmic, comprehensive guides into PBR [11] [12]. 

2.8.1 Traditional VS Modern  

With the advances of shading technology, the need of painting lighting, 

reflection or shadow content directly into textures are no longer necessary. 

Traditional shader content were often limited to specific lighting conditions, 

and artist had to adjust to these restrictions.  

With the modern more flexible shaders details from ambient occlusion and 

cavity maps no longer needs to be baked directly into the diffuse and specular 

maps. Also, earlier shaders did not support gloss maps. Meaning that the 

specular map had to play two roles, this gave the entire material a uniform 

glossiness value. I will go further into this in a later section. 

There are a few misconceptions about PBR, such as it is not PBR if one uses 

specular maps or missing a metalness map. Wilson summarized the PBR 

system as such: 

“PBR in the most basic sense is a combination of sophisticated 

shaders that represent the physics of light and matter, along with 

art content that is calibrated using plausible values to represent real 

world materials. PBR is essentially a holistic system of content 

creation and rendering, which can and often does have variances 

(generally shader models or texture input types) in actual 

implementation, depending on what tools or engine you use.” [9] 
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2.8.2 Albedo 

The albedo map, also commonly known as a diffuse map, is simply put the 

base colours of a model. Because there may be some interference with other 

maps during game play, there should be no light, specular, or shadow 

integrated into the map only pure colours. 

2.8.3 Normal Map 

The normal map creates the illusion of added geometry, this is done by 

comparing the actual geometry and the normal map. Light is bounced of the 

surface differently according to the normal map, even if the area is flat or has 

little variation [13]. This gives the impression of a high polygon model; 

although, the actual meshes geometry has not changed. Normal maps are 

usually generated by projecting the high level details onto the UV mapped low 

polygon model using softwares such as Maya or xNormals. 

2.8.4 Ambient Occlusion 

Because the low polygon model cannot be used to create accurate ambient 

occlusion, and real-time rendering is very costly, an ambient occlusion map 

is used to give the impression of light being obscured by objects close to each 

other. Also as with normal maps, the ambient occlusion map is generated 

from the high polygon model. 

The traditional method of utilizing an ambient occlusion map is to multiply it 

with the diffuse map, but with the advances in shading technology having a 

separate ambient occlusion map allows the shader to use it in more intelligent 

ways [9].   

2.8.5 Specular VS Metalness 

As Wilson mentioned modern shaders have become more flexible and 

intelligent. An artist no longer need to integrating light, reflection, and 

shading details directly into the albedo and specular maps. With these 

advances two distinct workflows have emerge: specular and metalness. 

The maps specular and metalness both deals with the values of reflected light 

of the surface, allowing a game engine to determine which parts reflect light, 
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and the colour of that light. Each map also contains the information of how 

reflective a surface is, meaning an artist can settle with using one texture 

node for the entire model. By having maps determine the various specular 

values for each part there will not be a need to use several shaders to simulate 

how light interacts with the model. 

The most defining difference between the workflows is how the texture maps 

content are defined. In the metalness workflow the values of the diffuse and 

reflectivity values are defined using the albedo map. Metals are electrically 

conductive materials which means they tend to be more reflective than 

insulators (non-conductors). High reflectivity prevents most light from 

reaching the interior and scattering. A second property of conductors are the 

cases of reflections appearing tinted. Insulators usually do not exhibit this 

effect; therefore, their reflections are uncoloured. The third, and final, 

property of conductors are their ability to absorbed rather than scatter light 

that penetrates the surface. However, oxides and other residues on the 

surface will scatter small amounts of light, but in theory a conductor would 

absorbed penetrating light and with it the diffuse light. 

As for the specular workflow one would use two unique maps to define 

reflectivity values. Usually these maps are called gloss or roughness. 

2.8.6 Gloss and Roughness 

The gloss map helps defining how smooth, or rough, the surface of a material 

appears to be. In some softwares it may be called a roughness map but there 

is little difference; though, a roughness map usually has inverted colour 

values [9]. The bright values of a gloss map equal a smooth and glossy surface, 

while darker values define rough surfaces. When rendered, rough surface 

areas will have a dimmer specular reflection. While the specular reflection for 

smooth surfaces are sharper and brighter. 

2.9 Level of Detail 

Level of Details (LOD) is a concept of using variations of a model to save 

performance, depending on the distance between the camera and the model. 

The idea is to show a low-quality version when the camera is farther away 
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from the model, and switch to a higher level as the camera closes in on the 

model [14]. A LOD group can also be used for fast-moving objects, or when 

the framerate drops below a certain threshold. 

2.10 Current Generation Restrictions 

Since the very first generation of consoles back in 1972 with the Magnavox 

Odyssey each new generation has pushed the upper limits of video game 

technology. The current generation is referred to as the eight generation, or 

current-gen. For handheld devices the current-gen began back in 2011 with 

the Nintendo 3DS [15]. 

When developing games one needs to take into account the distinct limitations 

for each platform. There is no set amount for the number of polygons a game 

asset, or character, should have; however, as not to put unnecessary stress 

on processors one should keep the polycount and the number of unique 

textures as low as possible. Authors of Art History Concepts at Play with 

ThIATRO [16] mentions the steps they took to avoid loss of performance while 

developing their game, which was oriented towards learning about art.  

2.10.1 Polycount 

A model consists of a number of polygons which is referred to as a polycount. 

In order to keep the computation to no more than necessary the polycount 

should be kept as low as possible. Early 3D games had models with 

characteristic sharp edges, because of the platforms low polycount limits. 

With the development of processors with greater capacities entertainment 

industries has been able to create products with increasingly more lifelike 

appearances; however, the aesthetics expectations from consumers keeps the 

minimum polycount requirements to increase as the consumer expects games 

with even greater graphics.  

Here is a summary of the polycount for the car models in the game Project 

Cars released back in 2015 [17]: 

PC  200,000 – 300,000 polygons 

Xbox One 60,000 polygons 
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Playstation 4 60,000 polygons 

2.10.2 Texture Size 

Much like the polycount, the expectations on the textures required for the 

games aesthetic beauty increases as time goes by. Texture size refers to the 

size of the texture sheet used to represent individual maps, such as the 

normal map, ambient occlusion, etc. For every unique asset in a game there 

is an equal number of textures. This means that a computer needs to process 

many different textures, and the computation increases with the texture size. 

2.11 Accessible Design 

Although, the concept of creating accessible design is not mentioned all that 

many time, it is still an important aspect to consider. As a designer one should 

include the expectations, needs, and wants of the target group the game is 

oriented towards. In the article Designing Universally Accessible Games [18] 

the authors write about designing games for people with disabilities, such 

physical, mental, or sensory impairments. According to the article at least one 

out of ten may live with a disability. As not to exclude a group of people 

designers should consider adapting design ideas, which makes their games 

accessible to a larger group of players.  

3 Design Development 

The work of the following section will describe how I went about creating a 

game ready melee weapon based off of the research from the previous section. 

Also, I added a limit to the number of polygons I was allowed to use on the 

model. Because I imagined the model to have a few close ups in a game, 

meaning it would need a higher resolution to show of all the details, I decided 

to limit the number of triangles to 9000. The number was derived from a 

previous project, where I created a small firearm piece. 

3.1 Concept Drawing 

Before working on the design concept, my first step was to start looking 

through various sources for inspiration. I was looking for reference images 

with interesting shapes and textures. I wanted to develop a weapon for a game 
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with its settings in a fantasy or sci-fi world. Therefore, the direction of the 

design would be towards something rather exaggerated and partly over the 

top, but at the same time connected to in real life aspects. I already had a 

general idea of what the end result would look like; however, at this stage of 

the project I wanted to keep an open mind. 

For the next step I used the software Adobe® Photoshop® to select, and cut 

out particular parts from the reference images. Each cut out was selected 

using one of the selection tools, and the selection was filled with black. Below 

is a silhouette map of the most interesting shapes I could find (Figure 1). 

These “puzzle pieces” would later be combined into early stage designs. I 

learned this technique from watching a tutorial by Josh Kao, a guest tutor at 

Digital Tutors and a veteran in the entertainment business [19]. 

Alternative, one could use something like a kit-bash method. The method is 

similar to the one I used, since it would involve grabbing parts from different 

reference images, and later merge them into a single weapon concept. My 

opinion is that this method has its draw backs, since one would have to spend 

more time adjusting the parts to fit together. However, each artist has their 

own approach, and one should try various work methods. 
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Figure 1: Silhouette map of various weapon parts 

From the silhouette map I began combining parts while thinking of the 

weapons weight, proportions, and silhouette. Depending on the type of 

weapon the feel of its weight would be different. Weapons such as large maces 

or hammers and great swords, which are usually swung using two hands, are 

heavier than for example daggers and smaller swords. How the weapons are 

wielded by the users has an effect on the end design. Larger weapons usually 

give off the feeling of being very heavy and slow, but packs a great punch, 

while smaller weapons would be quicker and have a slimmer design. 

While drawing I also kept in mind the concept of “Negative Space”. The idea 

of “Negative Space” is commonly used in areas such as graphic design, and it 

is about utilizing the space surrounding and in between the object in the 

image [20]. By keeping this in mind one can add interesting details to the 

design.  

As I was working on the various designs I made notes of the shapes that had 

interesting silhouettes. At this point I had yet to decide on the final design 

and kept on making changes to the drawings. Besides the shapes and 
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proportions, I also imagined how different materials could work with the 

design (Figure 2). 

 

Figure 2: Early silhouettes concepts  

The first design that started to emerge was the silhouette of a large sword. 

The flow and bend reminded me of the curved sword scimitar, which has its 

origin from Central Asia. The scimitar usually has a slimmer blade design, 

but I wanted more weight behind the model. The sharp protruding parts were 

added to give the sword a more interesting silhouette. The second sword was 

discarded almost immediately, because I disliked the design. The overall 

proportions felt out of place and the flow stiff and uninteresting. Rather than 

spending more time on fixing the design I decided to quickly move on and 

work on a new idea.  

Moving on from swords I began to draw the silhouettes of a couple of spears. 

My first thought was to draw a spear with a simple design. Beginning with 

combining the shaft and blade I then worked on balancing the length and 

width. A handle was added as a support when the player would use thrust 

movements. Also, I added a piece which would work as the base for attaching 

the blade to the shaft.  
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For the second spear I wanted to create something more intricate. By reusing 

parts from the earlier design as a base I further developed the design. The 

blade was given a few holes for a bit of negative spacing, and the end of the 

shaft I attached a solid metal piece. The idea was that this metal piece could 

be used as a club.  

The fifth and last concept was a two-handed hammer. I wanted the design to 

feel heavy and solid, so the most solid and massive pieces from the silhouette 

map (Figure 1) was merged and refined. 

From these various designs I decided to continue with the hammer concept. 

The decision was based on the overall form and proportions of the drawing, 

and my personal love for heavy weapons. However, the concept drawing had 

yet to enter the final stage (Figure 4). Next was to continue refining the design, 

and lastly work on different texture ideas. 

The first hammer design was brought into a new Photoshop document as a 

base which I could experiment on with new ideas. I aimed for a cleaner 

silhouette with the second design, because it felt as if the more distinguished 

features, such as the large spikes, was a bit too much.  

With the third design I went with the idea that the weapon could be made 

completely out of metal. I cut out parts of the shaft, which could work as 

handles, and using a meat hammer as a reference I added spikes to the head. 
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Figure 3: Refined concepts of a two-handed hammer 

For the final concepting stage I decided to move on with the second more 

simplistic design. The first design had started to feel more like the silhouette 

of an axe, rather than a hammer, and I was not very fond of the “meat 

tenderizer” style of the third design.  

The last stage involved working on giving the weapon various textures and 

colours. Always keeping references at hand, I gave parts the colours based on 

materials such as steel, pig iron, and leather. Also, to give the piece a bit of 

contrast I placed a gem in the centre of the head, added some gold details, 

and wrapped the handle in leather (Figure 4). 
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Figure 4: Final concept 

3.2 Mesh Analysis 

The concept needed to be analysed before I started blocking in the base mesh. 

Areas such as the handle and the lower metal parts would not need a large 

amount of edge loops considering they would either be farther away from the 

camera, or obscured by the player. However, the head being the centrepiece 

would need the majority of the allotted geometry, since its silhouette will be 

more in focus; therefore, it should have a good readability.  

Also, I made notes of the parts that could be divided into separate pieces to 

give me greater control when sculpting. By dividing the concept, I could work 

with each piece individually. There is a second reason for splitting the model 

and that has to do with the baking process. Baking refers to the process of 

render an object’s surface into a 2D image [21]. By having the ability to bake 

each piece separately one can ensure a clean render. Should the model be 

baked whole then there would be a risk of artefacts showing up on the texture 

maps. 

3.3 Blocking the Base Mesh 

The third stage in the process is the blocking of the base mesh. Blocking 

means creating simple models of all parts from the design. During this stage 
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the focus lies on the overall shape of the parts. Also, the blocked model needs 

to have evenly spread geometry, meaning the space between the vertex points 

should match as much as possible. By preparing the base with even geometry 

the sculpting stage should be made easier. This model is not optimized for 

games yet, or receiving details from maps, which will be created at a later 

stage. 

During the blocking stage it is also important to consider adding resolution 

to the parts that will have sharp edges. When a model is “divided”, meaning 

that each square on the model will be divided into four pieces, sharp edges on 

the base will be averaged out. This creates rounded edges, and we lose the 

sharpness. Since most of the hammer will be made out of metal this 

sharpness will be crucial considering most edges of metal objects are crisp 

and well defined.   

There is also the option of using Dynamesh in ZBrush. Using Dynamesh the 

artist may add volume or stretch and cut the model, while maintaining the 

resolution and polygon distribution. Also, one can update the models surface 

at any time, because of its flexibility I decided to utilize Dynamesh for my 

model. By combining Dynamesh with the polishing brushes I was able to move 

my models resolution, and details, from low to a middle level. The downside 

of Dynamesh is that it may blur details on higher levels; therefore, it should 

only be used during early stages of the sculpting process. 
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Figure 5: Low polygon model 

3.4 Sculpting Details 

For the sculpting stage I had reference images open on a second screen. The 

images showed examples of damaged or weathered metal, leather, and 

wooden surfaces. In my mind, and from looking at the concept, I tried to 

imagine how this particular weapon had been damaged in actual combat. 

Asking myself where the most damage would appear. 

As the sculpting progressed I wanted to make a few changes. Some of the 

details from concepting did not feel as if they fit with the rest of the model. 

Looking at the concept there were these flat cylinders on the top of the head; 

however, I felt the entire piece would be more interesting with more perturbing 

spikes. Also, I decided to exclude the golden details from the head, since they 

could have pushed the project over the polygon limit. Another change was to 

use fewer amounts of leather straps thinking it would make more sense 

considering how the weapon would be held.  

After I was satisfied with the larger details I started working on smaller ones 

using alphas. Alphas are greyscale maps where the grey intensity represents 

height or depth. Attaching an alpha to a brush in ZBrush one can adjust the 

geometry or mask out parts of the model. During this stage of the sculpting I 
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focused more on giving the surface a weathered look, adding dents, surface 

roughness, and cracking leather.  

Before moving on to optimising the geometry I used the plug-in Decimation 

Master in ZBrush. At its current state the number of active points were too 

high, which could cause problems at a later stage. Decimation Master is a 

quick solution which allows the artist to greatly reduce the number of active 

points of a model while preserving the high resolution details. 

 

Figure 6: Final high polygon sculpt 

3.5 Optimizing the Topology 

From sculpting we enter the stage of optimizing the retopology, before moving 

on to rendering the texture maps. Retopology means reducing the number of 

vertex points on the model, but trying to retain the silhouette. Depending on 

the purpose of the model the topology needs to be adjusted to animation or, 

as mentioned earlier, a triangle limit.  

At this point I had to decide on two distinct approaches. I could again rely on 

Decimation Master to reduce the active points, or manually place each point. 

Decimation Master lets me move on to UV-mapping faster, but it is not a 

precision tool and parts of the model may need to be cleaned by removing 
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unnecessary geometry. Manually placing the new geometry would take a 

longer time; however, I would gain a greater control of the edge flow.  

In order to grasp the difference between manual retopology and Decimation 

Master I conducted a small “experiment” (Figure 7). In which I made notes of 

the amount of time it took to go from the high polygon piece to a low 

retopologised model. There was quite the time saving involved using 

Decimation Master, but there were some issues when working with more 

complexed pieces. Because my model had some complicated pieces, I decided 

to manually optimize all parts in Maya. Although, this took a longer time I 

was confident that the cleaner topology would give a better result in the end. 

Another reason for choosing Maya rather than the alternative softwares, such 

as ZBrush and TopoGun®, was the fact that I had previous experience with 

its retopology tools. I have tried other softwares, but in the end I am more 

comfortable with Maya. 

 

Figure 7: Manual retopology versus Decimation Master 

3.6 Creating the UV-map 

After finishing the optimization of the models geometry the next step was to 

create the UV map. I used Maya to lay out the UV-map, because of its many 

and versatile tools. There are standalone software focusing on UV mapping, 
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such as Headus® UVLayout®, but since the retopology was also made in Maya 

I did not have to switch softwares, which saved me some time.  

As I was cutting and sewing the 2D pieces together I made sure to keep a few 

things in mind. One was the placement of the seams, the fewer the better. I 

tried to keep the seams to sharp angles and areas which would not show up 

in the game, such as underneath other parts. Secondly, I wanted to use as 

much as possible of the UV space, packing elements as closely as possible. 

Also, when in-game some areas of the model are more visible than others, 

these pieces should be given a larger texture space so that they can project 

sharper details.  

Performance can be further improved by having UV-elements share the same 

texture space. Looking at my model I could have done this with the leather 

straps, because their level of detail is similar. However, I wanted each piece 

to stand-out as much as possible. Doing this meant to spend more of the 

texture space, but in the end I believed it would enhance the models 

aesthetics. 

 

Figure 8: UV layout 
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3.7 Adding Colour and Life 

Moving on to the stage of giving the model its colours. For this stage I decided 

to use the program Quixel® Suite 2®. The software contains a massive library 

of materials, which can be customized freely, and supports an artist by 

speeding up the texturing process.  

As with other stages of the process, the choice of software seems more 

dependent on the artists’ preferences, rather than the software itself. Many 

softwares allows the artist to draw the textures in real-time using images or 

alphas, and others has the option to assign premade materials while using 

the models texture maps, such as the normal map or ambient occlusion, as 

masks to adjust the materials as the artist see fit. My reason for using Quixel 

is the same as for when I chose to use Maya for the retopology; previous 

experience.  

Before importing the model into Quixel I had to render out a normal map, 

ambient occlusion map, and ID mask. These maps would become the base of 

all texture maps. The rendered resolution would be 4096x4096; however, the 

final maps would be saved out from Quixel as 1024x1024, this lower 

resolution is more suited for games. 

3.8.1 Albedo 

As mentioned earlier the albedo map consists of pure colours. When working 

with Quixel Suite these colour values can either be created by starting with 

an empty material as a base, or using an ID mask. The ID mask consists of 

distinct colours representing a specific premade material, and Quixel will 

automatically assign the corresponding material to the specified part of the 

model. An ID mask also makes it easier for the artist to quickly assign custom 

materials to different parts. 

There are several ways of creating an ID mask. One can either assign colours 

to the high polygon model in ZBrush, Maya, or a similar software, and render 

the map the same way one would with a normal map, or ambient occlusion 

map. Another way is to create the map in a program such as Photoshop by 

masking of areas based on the UVs.  
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I created an ID mask using Photoshop and swatches (colour samples) 

provided by Quixel. Masking the various parts was done by using the Wand 

tool on each separate normal map. For a cleaner result I had rendered each 

part of the model one by one, and compiled the full normal map in Photoshop 

(Figure 11). Although, using Photoshop gave me greater control it did take 

some time to select and fill-in the various parts. I could most likely have saved 

some time rendering the ID mask using Maya or ZBrush; however, I have had 

difficulties in previous projects keeping the render clean, and without 

artefacts. Yet again the choice of software is up to the preferences of the artist. 

 

Figure 9: ID mask 
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Figure 10: Albedo 

3.8.2 Normal Map 

For creating the normal map, I used the software xNormals which is free to 

download and capable of rendering many diverse types of texture maps. 

Before the actual rendering, the high polygon mesh and base mesh had to be 

exported out from ZBrush and Maya. Also, parts or UV-elements overlapping 

each other may cause artefacts in the final render. One can manually repair 

these distortions at a later stage; however, I chose to render each part 

separately, and later merge all renders into one map using Photoshop.  

Artefacts may also appear if UV-elements are sharing texture space, but 

solving this problem is fairly straight forward. The solution is to offset the 

overlapping parts. By moving all but one of the overlapping parts 1 UV unit 

to the side should solve any potential facetted bakes. As mentioned earlier, 

the normal map would serve as a base for a new normal map created in Quixel 

Suite. Also, each premade material assigned to the model added smaller 

details to the normal map, such as scratches and small dents. 
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Figure 11: Normal map 

3.8.3 Ambient Occlusion 

Other than a few setting changes, the ambient occlusion map was created 

using the same method as with the normal map. Also, in order to shorten the 

render time, I chose to cut the texture size to 2048x2048. Rendering an 

ambient occlusion map is time consuming and a larger texture size will not 

necessary grant a greater result. 

 

Figure 12: Ambient Occlusion 
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3.8.4 Gloss and Metalness 

Because of Quixel Suite, the process of creating the gloss and metalness maps 

was simple and straightforward. Quixel Suite auto-generates these maps 

based on the materials created and assigned to the model. Additionally, I 

asked the software from the very beginning to create a metalness map rather 

than a specular map, because most of the model will consist of metal 

materials. 

 

Figure 13: Gloss 

 

Figure 14: Metalness 
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3.8 Level of Detail (LOD) 

When creating models for a LOD group I decided to use Maya’s “Generate LOD 

Meshes” function. Alternatively, one can manually remove edges and points. 

Generating a LOD group in Maya was quite simple. All it took was to select 

the higher resolution mesh, choosing a percentage level and number of LOD 

levels, and lastly press generate, this lead to Maya creating three copies with 

different percentage of triangles. In the case of my model it went through a 

trial and error process to find the percentage which generated an acceptable 

result. Below is the final percentage for each LOD copy: 

LOD 1 (100%) 8904 triangles 

LOD 2 (66%) 5710 triangles 

LOD 3 (33%) 3173 triangles 

3.9 Showcasing the End Product 

As the final step I rendered an image of the model from a few angles (Figure 

15). I used a standalone real-time renderer called Marmoset® Toolbag 2®, its 

real-time capacities allowed me to view the entire model in various light 

setting. This meant that I would gain a general idea of how my model would 

display in a game engine. 

 

Figure 15: Final render 
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4 Discussion 

After researching various examples of professional creation processes, and 

applying what I have found to my own project, the feeling is that I have gained 

a greater understanding of the amount of planning and effort which goes into 

creating assets for games. Whether I am fully versed in the process is still 

somewhat unclear. Although, most artists seem to follow similar pipeline 

structures, they tend to personalize and adjust the process to their needs, or 

the needs of the project. Also, in order to fully adapt to the work process, I 

should consider taking part in online competitions, or involve myself in game 

projects, which both have set deadlines and limitations. 

The pipeline described in this paper should be considered an outline rather 

than a perfected workflow. The stages listed seem to show up in most artist’s 

pipelines; however, they are often customized to suit the artist’s 

characteristics and skills. As far as improving the pipeline, I believe focus 

should be on saving time by making the process as streamlined and 

automated as possible, while still retaining balance between efficiency and 

aesthetics. Although, there might be some artistic values in efficiency. 

Considering how costly and time consuming creating games are, I am sure 

large studios are constantly watching out for new ways of outputting high 

quality products in less time. During my research I came across articles where 

the authors discussed procedural pipelines [22]. Their research focused on 

the design process of creating games as a whole, and not like my own which 

the focused had been narrowed down the creation of a single model; therefore, 

not included in this paper. However, there might lei some future research 

questions in integrating procedural methods into the pipeline I have talked 

about.  

When looking back, there were a few things I would have done differently. 

Firstly, the time I spent working on the various concepts may have been too 

short. Perhaps, alternating between drawing and observing other artists work 

could help with improving the process. Secondly, the established background 

setting for the model was most likely to shallow, just using terms such as 

fantasy and sci-fi is not enough. Both genres encompass a great amount of 
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different styles and settings. Games such as World of Warcraft and Dragon 

Age can both be categorised as fantasy games; however, they have distinctly 

different styles. My point is, one should think more about the models 

background in greater details than I have done in this project. However, I am 

quite satisfied with all the other stages; although, I should probably spend 

more time practicing creating texture maps. All in all, I can feel happy with 

the result and the greater understanding I have gained, of both the process 

itself and my own strength and weaknesses.  

5 Conclusion 

The purposes of this research paper was to investigate and understand the 

process of creating a game ready melee weapon. Also, to integrate the research 

with my own work process and create a game model from start to finish. These 

were the goals I had set for myself: 

 Using a clearly defined structure, describe the most common stages of 

a professional pipeline. 

 Implement the research into my own pipeline, and design a game ready 

melee weapon. 

 Throughout the process, describe my thoughts and methods used from 

start to final product. 

The first section of the paper begins with achieving the first goal of describing 

the common stages of a professional pipeline. I have investigated both past 

and current research and found that the process can be summarized into five 

major categories: 

 Concept 

 Low polygon modelling 

 Sculpting 

 Texturing 

 Rendering 

Depending on the projects size, the number of artist working on concepts for 

a game differs, and so does the amount of drawn concept variations and 
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alterations for a single model. Compared to my own project; although, similar, 

the concepting stage in a professional environment is many times more 

complicated. 

Creating a low polygon model acts as a transition between concepting and 

sculpting. Also, the model will be the foundation for the sculpting stage. 

Companies often keeps libraries of various base meshes in order to, as much 

as possible, shorten time spent on this stage. 

During a project most time is often allocated to the sculpting stage. There are 

more artistic hurdles, rather than technical, when shaping the base mesh to 

look more like the concept art. There is a greater emphasis on traditional 

skills, such as painting, sculpting, and drawing. Most artist seems to find this 

stage the most enjoyable and challenging. 

There are several ways of creating textures for a game model, and which one 

to use depends on the artists and the style of the game. Traditional methods 

of baking lighting, reflections and shadows directly into textures has evolved, 

and the more modern shaders allows for greater flexibility and accuracy. 

Larger projects often involve groups of designated textures artist, who spends 

their time creating various textures for a finished 3D model. In comparison, 

smaller projects often have the modeller both sculpt and texture a model, 

because of smaller budgets and artists involved.  

When it comes down to rendering the modeller is responsible for exporting 

assets into a game engine, or a suitable software for the intentions of the 

project. Projects follow certain standards as to not cause issues, since more 

than one person is involved. These standards are things like polycount, 

texture size, file types, naming conventions, etc. Also, using a standalone real-

time rendering software, one is able to quickly view a model in an environment 

similar to those of a game-engine. 

The second goal was to implement what I had learned from researching 

professional pipelines into my own process. The integration was straight 

forwards and painless. Despite project size differences, the manner of how 
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various softwares and techniques are used is the same, whether it is in a 

professional or private environment. 

One of the most important insights I have gained is that the creation process 

is very personal, and one should use the methods most suited for oneself. The 

process described in this paper is more of a guideline, a red-thread, which is 

prevalent in most projects.  
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