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Abstract: This paper presents a detailed description of the modeling procedure and animation of 3D characters, using 
3ds Max software package, as one of the most used tools in the area of engineering animation that incorporates 
modeling, animation and rendering. Application areas are listed, with special reference to applications in medicine, 
industry, Web-based and Text-To-Speech applications. The paper clarifies the concepts and defines the procedures that 
provide a high quality, realistic, effective, intuitive, aesthetically pleasing and easy to understand view of the final 
result. Future directions for development are also identified. 
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1. INTRODUCTION 
 
Animation, an optical ilusion originated as a direct 
consequence of the human eye sluggishness, has gone a 
long way, starting from traditional celluloid animation to 
nowadays contemporary, computer generic animation. 
Nevertheless, it is still based on the basic fundamental 
characteristics and principles defined in the early 30’s of 
the 20th century in almost unaltered form. The earliest 
forms of ‘animation’ are several thousand years old and 
they include drawings on the bowls and walls showing the 
course of action as an attempt to illustrate the 
phenomenon of the moves using the sequence of the 
images [1]. The first successful moving illusion was 
realized thanks to the device known as "zootrop" made in 
China in the 2nd century of the new era [2]. Zootrop was 
used until the invention of the cinematography when the 
first professional animators begun with their work. 
Zootrop was replaced by "stop motion" type of animation 
which was also used a fundament of the contemporary 
computer animation using software solutions. 
Nowadays, there are numerous 2d and 3d comercially 
available software packages and tools for modeling and 
animations: Autodesk 3ds Max, Autodesk Maya, Autodesk 
AutoCad, Solid Works, Google Sketchup, Blender, 
LightWave, CATIA, just to name a few. Using these 
softwares, animation creators are in position not just to 
have simpler modeling possibilities but also 
understandable, detailed, conceivable and photorealistic 
project representation. However, none of these previously 
mentioned softwares is ideal, thus each one of them has 
its own advantages and omissions. Autodesk 3ds Max, the 
most popular amongst them, belongs to a group of 
packages which include modeling, animations and 
rendering possibilities. This software is also used in the 
following examples. 
Second chapter briefly describes the procedure of 
modeling and animation of the 3D charachters and 
animation techniques. It also illustrates use of 3D models 

with special accent on its usage in the world of medicine, 
architecure, internet applications, also in current and 
future applications in speech synthesis. 
Third chapter represents final 3D character models of the 
Professor, Biker and a Dog, respectively, modeled on the 
Faculty of technical sciences in Novi Sad describing the 
procedure of its making, using of the final effects and 
applying certain Autodesk 3ds Max tools. 
 

 
 

Fig.1. The oldest types of animation 
 
2. MODELING AND ANIMATION OF 3D 

CHARACTERS 
 
Character animation formally and essencially represents 
unique form of art and special type of animaton bearing in 
mind that beside modeling of the physical characteristics 
of an object it includes the concept of the thoughts and 
feelings i.e. emotional state representation of the modeled 
character. It is often used as a specific aspect of the larger 
project (for example, as a supplement to the voice in 
commercials). 
With a development of the cinematography during the 
very beginning of the 20th century, animation significantly 
improved. Stop motion animation is the result of an error 
of the camera which occurred during the shooting of 
movie scene when miracle happened. The bus 
disappeared and was replaced by a car. The experiments 
were continued in the next decade and in the thirties of 
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the last century Walt Disney animation studio brought it 
to perfection. The vast majority of cartoon characters, 
even nowadays popular cartoon characters, were created 
during that era. The basic principles of animation which 
have been defined back then are still valid. In the book 
"The Illusion of Life" Ollie Johnson and Frank Thomas 
have listed the twelve principles of animation that are still 
applicable [3]. 
Nowadays, there are numerous centers for the 
development of animation, highly specialized for each 
particular area. Pixar Animation Studios has raised the 
quality of character animation to the next level [4]. 
Special groups of animators are responsible for certain 
types of characters. Development of animation techniques 
achieved almost perfect view of the reality of three-
dimensional world, and freedom of movement. Whether it 
is a cartoon character, prominent facial features or 
simplified, stylized, or realistic character, animation has 
been improved to such an extent that the actors in most 
cases are not needed. 
Each character of the virtual world is a unique 
personality, starting with the appearance and proportions, 
through internal structures and positions, to the facial 
expressions and timing. Out of the character's appearance, 
at first glance, its main characteristics are easily 
recognized. Facial expressions evoke his current feelings. 
Predictability is one of the main features of each cartoon 
character. Bulging eyes show surprise, drooping brows 
grief, anger smoke out of the ears, mouth wide open fear. 
Body language involves gestures, postures, facial 
expressions, and ways to get around the scene. 
3D character animation techniques are very diverse and 
numerous. Motion capture is one of 3D animation 
techniques that are most frequently used, not only in the 
production of animated films and computer games, but in 
the film industry, medicine, sports, marketing. 
Albert Menarche in his book "Understanding Motion 
Capture for Computer Animation and Video Games" [5], 
defined motion capture as the process of recording "live" 
movement and its recording as a useful mathematical 
expression, the crucial point in space and time, and their 
combination in order to obtain unique, three-dimensional 
representation. In short, it is a technology that allows 
translation of the living world into the digital world. 
By monitoring markers placed on the body of a person 
whose movements are recorded, angles, speed, position 
and acceleration are reconstructed, thus generating a 
completely accurate, digital representation of the 
movement. Modern 3D animation experienced a practical 
breakthrough in all areas of society, from television, art, 
culture, sports, modern technical solutions, to medicine 
and architecture, Internet, military, automotive and other 
types of industries. Animation character plays a 
particularly important role in this process. 
 

2.1. Application of 3D character animation in 
medicine 

 

Working techniques from the development of 3D 
animation technology, in areas where 3D character 
animation is superb and important role, such as the film 
industry and video games, are applicable in many areas of 
modern life. Medicine is a particularly important area in 
which the 3D character animation movement provides not 

only detailed insights, but explicit, mathematically correct 
record of each movement, amongst other, by motion 
capture techniques. This technique allowed a complete 
view and understanding of natural human movement. The 
results achieved provided some previously unknown 
technical solutions in surgery, prosthodontics, sports and 
other fields of medical science [6] and [7]. New evidence 
has been achieved in areas such as psychology and 
sociology [8]. The assistance for persons with disabilities 
is immeasurably important choosing and constructing 
proper 3D models, which aim is to simulate human 
movement [9]. 
 

2.2. Application of 3D character animation in the 
industry 
 

3D animation of characters is used in robotics, military, 
automotive, mechanical engineering and many other 
industries, virtually everywhere and in every place where 
the application of 3D models of characters modeled the 
behavior of human subjects in typical situations. In this 
case, the construction of appropriate models based on a 
direct and immediate application of knowledge is based 
on following the natural human movement. In the work of 
X. Shusong and Z. Huanyun, 2008. [10] the knowledge 
acquired by the application software solutions is used, in 
the development of 3D characters, now in the 
development of new "social" robots, using the method of 
character animation. 
 

2.3. Application of 3D character animation in 
Internet applications 
 

Modern software tools, the availability of broadband 
Internet, as well as the enormous increase in speed of 
information flow, made possible the initial penetration of 
3D character animation in today's colorful world of 
Internet technologies. Banner ads, interactive guides, 
virtual "teachers" at a distance are just a few examples of 
character animation applications in the field of Internet 
technologies. In this area, however, the true breakthrough 
of 3D models and 3D character animation is still pending. 
 

2.4. Application of 3D character animation in 
applications for speech synthesis 
 

Applications for speech synthesis (Text-To-Speech) 
perform speech synthesis based on the basis of the text 
and are of great benefit not only for blind and visually 
impaired persons, which made possible obtaining the 
desired information easier and faster using these types of 
applications but also the everyday computer users who 
work on computers at two, three or more activities 
simultaneously [11]. It is known however that a complete 
understanding of audio messages, especially in terms of 
noise, performed not only on the basis of sensory 
information, but also monitoring the movement of lips, 
facial muscles, muscle movements and whole body [12]. 
In this regard, especially important is the animation of 3D 
models of human character, which would provide 
additional user-friendliness for users more in the present 
ubiquitous process of communication between man and 
machine. With full implementation of applications for 
speech recognition and synthesis, a need four using the 
input-output components of the computer we know today 
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is no longer required and offers new and unimagined 
possibilities for the application and development of new 
technologies such as virtual reality applications, smart 
translator, or, why not, social network of the new age 
[13]. 
 
3. 3D CHARACTER ANIMATION 
 
3.1. Professor Max 
 

In the paper (K. Nikolić and R. Obradović, 2010. [14]) 
was implemented model of the professor, "Professor 
Max", a walking animation and movement of other body 
parts. The construction of the model began with the 
selection of the small sketches of gloomy, short legged 
professor of limited mobility, simple structured and 
simplified facial features. This is a cartoon character. 
After the selection, the sketch is elaborated further in the 
views from the front, top and left, thus to gain a clearer 
view of the shape and proportions to be modeled. 
Modeling process began by creating a sphere with a small 
number of polygons and its conversion to editable poly. 
Using built-in options for drawing and drawing in 
polygon bevel and extrude, with further adjustments to the 
shape and position of the polygon and vertex (polygon 
boundary points) gives the basic layout of the three-
dimensional character. The choice of the initial polygon 
sphere number is done to reduce the time needed to 
render, while the corresponding form is obtained by 
applying the smooth modifier, resulting in a rounded, 
smooth appearance, free of sharp edges. The final look of 
the character is shown in Figure 2. 
After creating the character, the next move is making a 
classroom model, with special attention given to details 
such as windows, doors, table and chairs, hanger, clock, 
sponges, chalk and board, books and other accompanying 
facilities. With careful selection of the texture mapping 
process, their adjustment, the combined presentation as 
well as proper selection of ambient and directional lights, 
naturalness and form of the scene as a final impression is 
accomplished. The final appearance of the classroom is 
shown in Figure 3. 
 

 
 

Fig.2. Professor Max 
 
The next step is the construction of an adequate biped 
model object (the skeleton), whose parameters such as 
length, width, number of vertebrae and the number of 
fingers can be adjusted separately, as well as its proper 
connection with the constructed model. This step requires 
special attention, bearing in mind that the movement of 

the skeleton achieves changes shape and position of the 
corresponding polygon and vertex, resulting in the area of 
activity of each bone must be individually adjusted. The 
last step, the character is ready for animation. The final 
appearance of the skeleton is shown in Figure 4. 
 

 
 

Fig.3. Final look of the classroom 

 
Fig.4. Final look of the proffesor´s skeleton (biped) 

 
Animation begins with the selection of biped object. Each 
joint needs to be placed and then rotated in the proper 
position to set each body part. Movement plan of three-
dimensional character is achieved by setting the key 
frames, with particular attention paid to the beat i.e. to the 
time as the fourth dimension. The accessories such as 
sunglasses, ties or nameplate, are given to the object using 
skin wrap modifier, or by using simple tool link. 
Rendering is the process of creating images based on the 
set of graphical models. In addition to the model 
geometry, tools for rendering apply and install lighting, 
shadows, colors, textures, transparency, as well as 
additional, advanced features of some software packages 
to the output image. Rendering animation "Professor 
Max" was made part by part, so that each camera is set for 
each separate render. Total set includes six cameras, five 
static and one mobile. Using the integrated Mental Ray 
renderer satisfactory image quality is achieved. Joining 
the formation of the final video file is accomplished using 
Adobe After Effect. 
 

3.2. Cyclist 
 

Example of human character animation, as well as 
representation of its effective connectivity with the object 
from the surrounding environment (bike) is illustrated in 
the paper [15] (S. Zdjelar and R. Obradović, 2010.). The 
project is divided into several successive stages: modeling 
of the body, head modeling, animation, motion, material 
selection and rendering. 



Branislav Popkonstantinović, Sonja Krasić, Miroslav Dimitrijević, Branislav Popović: 3D Charachters Modeling and Animation; 
Machine Design, Vol.4(2012) No.2, ISSN 1821-1259; pp. 117-122 

 

 120 

The first stage is to achieve modeling of the first half of 
the body three-dimensional characters, starting with the 
rectangular shape, adding segments using the extrude tool 
based on two-dimensional sketch models and its final 
establishment using mirror tool that performs the 
mapping of the first to the second half of the body. Larger 
number of segments is added to the joints such as elbows 
and knees, for the sake of their later animation. 
In the second stage, using the modifier spherify on the 
basic rectangular form, we get the rounded shape of the 
head required for desired three-dimensional character. By 
moving, and pulling polygons in and out (the options 
move, extrude and bevel), creating edges using cut and 
chamfer tools, connecting them to each other and 
copying, facial lines are completely realized. For the sake 
of precise and sensible drawing and moving of the 
vertices to obtain smooth transitions in the face, smooth 
selection option is applied. Option morpher is used to 
form facial expressions, moving eyes, eyebrows, lips and 
cheeks, opening or closing the mouth. 
 

 
 

Fig.5. 3D skeleton and final look of the cyclist 
 

The third phase involves the creation and linking skeleton 
of the cyclist (biped) with pre-defined model of bike. The 
process begins by drawing auxiliary circle, placing on the 
pedals and between them, joining their facility and adding 
waveform controller. This simulation accomplishes pedal 
rotation in the desired direction. The connection between 
the arm and the wheel, and the relationship between foot 
and pedal, is achieved by applying additional (dummy) 
objects. Thus, while the character is animated, arms and 
legs remain in a fixed point. The final appearance of 
characters (head, body and skeleton) is shown in Figure 5. 
Choosing appropriate materials, i.e. mapping of 
characters and scenes, takes place in the fourth phase of 
the project. Wrapping the texture, the selection of lighting 
effects, shading procedure, and parameter setting as well 
is done in order to achieve a more realistic view of the 
model and scene. It is necessary to use the light source on 
the scene. Multiple light sources, its proper selection and 
arrangement, not just give the look of the natural 
environment but also increase the time it takes to render. 
In this work [15] was used blinn shader (low loss of light, 
warmer colors in the scene and there are not many metal 
surfaces), while the diffuse parameter is used to change 

the color or texture of the material. Special materials are 
designed for bicycle, motor, cables (color), and the wall 
(texture), while the option Multi/Sub-Object is used for 
the models of cyclists, TVs, windows, doors and picture, 
which provides the simultaneous use of different textures. 
It also is used for more complex objects, consisting of a 
larger number of parts. For the head model used was the 
texture of facial skin, made in Photoshop. Last, the fifth 
stage of the project, includes the final rendering and 
animation production by connecting individual frames 
into a single movie using Adobe After Effects. Rendering 
is done without compression, so that the image quality 
remained satisfactory. The final look of the cyclists and 
the scene is presented in Figure 6. 
 

 
 

Fig.6. Cyclist and the scene: final look 
 
3.3. Fly-through animation - 3D character of the 

dog 
 

The last chapter (D. Đuran and R. Obradović, 2011. [16]) 
is a classic example of using fly-through animations, with 
an accompanying realization of three-dimensional 
animated characters. Fly-through animation is present in 
architecture and urbanism as a presentation technique 
recently ranked among the most popular forms of 
presenting contemporary architectural whole. This type of 
animation can be seen as a kind of bridge between 
architectural ideas and the practical realization of the 
designed architecture [16]. 
 

 
 

Fig. 7. Novi Sad Master Center final look 
 
Process [16] begins with modeling the building of Novi 
Sad Master center and related facilities in its immediate 
environment using provided original blueprints of the 
building, including views from the front, left and rear, as 
well as drafts of the foundation and the horizontal cross-
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sections starting from the bottom to the top of the 
building. In the process of construction, the building is 
divided into a several parts of urban units, whereby each 
of these units is modeled separately, using geometric 
forms closest to their final form. Using the options bump 
and taper (bending), slice (cut), mirror (mapping) and 
others, you get the final look of geometric forms, in 
accordance with defined outline and proportions. Later 
the parts are merged into a whole object, which gets the 
final form, matched to the original source. The 
appearance of the object is shown in Figure 7. 
Since the object creation process is completed, the 
process of creating a character body is next thing to do 
(male and female dog). The starting point is a basic 
rectangular shape. As in the case of cyclists, a 
combination of cutting tools and polygon drawing creates 
the first half of the body, while the other half of the body 
is obtained by applying the options mirror (copy) and 
weld (join). For smoother transitions, smooth selection 
and mesh smooth modifier are used optionally. 
Three-dimensional dog head is created separately, again 
starting from the basic rectangular shape, using the 
modifier spherify. This results in a rounded head shape, 
which is still used as a basis for drawing the eyes, ears 
and nose using the move option, bevel and extrude. The 
final appearance of the dog characters, male and female, 
is shown in Figure 8. As in previous cases, mapping is 
followed by modeling. Used option is the Multi/Sub-
Object. Now the model is finally ready for animation. 
 

 
 

Fig. 8. 3D male and female dog final look 
 
The first part of the animation process refers to the 
process of fly-through animation. Applying directional 
cameras, linking to the appropriate path, with an 
additional setting of the angle view using zoom in and 
zoom out options. All of them together provide dynamic 
display. 
The second part of the animation process is the animation 
of a dog model, males and females. In this case, the 
skeleton is formed using the bones tool, the successive 
addition of one bone to another and its connecting. The 
skeleton is further adapted to the model dimensions 
before it is attached to the model using skin option. 
Finally adjustment is done using the envelope option, 
which adjusts the area of activity of each bone for a given 
object, and thus defines the movement of the object itself. 
Animation of the skeleton and model consists of the 
movement of the animation, the movements of the head 

and tail. All three cases apply simple rotation, with 
particular attention to the choice of appropriate temporal 
sequence, so that the movement seems realistic. 
Animation rendering is done piece by piece. Recordings 
were subsequently been associated into a single unit using 
Adobe After Effects. Render in this case was also 
performed without compression, which provides high-
quality recordings. Due to the abundance of details, 
according to the author, render of each single frame lasted 
between forty seconds and three minutes. 
 
4. CONCLUSION 
 
Modern aspects of 3D character animation considerably 
expanded its original purpose and now are 
comprehensively applicable. Modern animation reveals 
new modes of presentation, communication, interaction, 
and as such, it essentially becomes far more than just 
creative expression - irreplaceable and everyday more and 
more popular tool in science, art, health, industry, 
marketing, design, and everyday lives. 
Unfortunately, production of 3D models and 3D character 
animation in our country is still in its infancy. They are 
used almost exclusively for advertising purposes; industry 
almost does not exploit it at all. In recent years, fly-
through animation has experienced its rise. Increasingly 
used in fields such as architecture and urban planning, not 
only for the purpose of presentation of the final project, 
but potentially also as part of the design method, the 
process of creative thinking [17]. 
This paper describes three-dimensional modeling and 
animation of characters using the software package 
Autodesk 3ds Max. The purpose of this study, and of the 
other similar works in the field of computer animation, is 
to review the current situation, broaden horizons and 
finally, the popularization of the application of 3D models 
and animations in the areas of interest. 
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