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1. Introduction 

1.1. Aim and Objectives 

The goal of this project is to create highly realistic children clothes and animate them 
on children bodies. Virtual human models are rapidly becoming commonplace in 
computer graphics. These models can be complex and their creation often requires 
labour-intensive processes. This is particularly true in the case of children. Compared to 
adults, children grow faster and their body dimensions change frequently as they grow. 
Consequently children clothes sizes are not categorized simply into XS, S, M, L or XL as 
in the case of the adults, but are more finely classified according to age groups. 

The modelling and animation of children presents daunting challenges. In this project, 
we first find the appropriate anthropometrical data. We then choose an age group and 
build a model corresponding to this information. Once we have a realistic model with a 
good shape, texture, hair, etc., we proceed to animate it in a realistic and childlike way. 
The final step is the creation and animation of the clothes. The following section will 
detail the state-of-the-art in both body modelling and clothes animation. 

 

1.2. State-of-the-Art  

1.2.1. Body modelling and animation 

Previous work mostly involved the modelling and animation of adult female and male 
bodies based on anthropometrical surveys and 3D scanner data. Still, there are very few 
examples of children body simulation and animation. 

We can divide human body modelling methods into three main groups: 3D scanning, 
“anthropometric modelling” and “interpolated modelling”. We will present these different 
techniques, as well as their limitations and merits to determine their applicability to this 
project.  

Despite the complexities involved in modelling human body, 3D scanning devices 
available nowadays can capture a body’s shape almost instantly. However, before 
converting this scanned data into a complete, readily animatable model, several 
problems need to be solved. “Apart from solving the classical problems such as hole 
filling and noise reduction, the internal skeleton hierarchy should be appropriately 
estimated in order to make them move.”1 Several approaches have been taken. Most of 
them involve the placement of external landmarks2, markers or feature points. The most 
likely position of the bones can then be calculated according to these reference marks. 
“In addition it is frequently necessary to simplify the models created from the scanned 

                                                
1 N. Magnenat-Thalmann, H. Seo, F. Cordier, Automatic Modeling of Virtual Humans and 

Body Clothing, Journal of Computer Science and Technology, Vol.19 No6, Beijing: Chinese 
Academy of Sciences, Dec. 2004, p.1 

2 J. Oliveira, D. Zhang, B. Spanlang, B. Buxton, Animating Scanned Human Models, WSCG 
Jan. 2003, p.2 
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data in order to reduce the computational burden.”1 The resulting models are usually 
very realistic and visually convincing (Figure 1), but they leave little control to the user. It 
is very difficult to modify their shape.  

 

  
Figure 1: Picture of male model and resulting body scan (©soho-cyberscan)2 

 

For the purpose of this project, 3D scanning is not the most appropriate method for 
one more critical reason. This method focuses on a particular child and not the average. 
Consequently, the clothes thus designed would be specific to this child and would not 
reflect the sizing policy of the clothing industry. Even though there is a trend towards 
made-to-measure clothes through new technologies (see E-tailor project p.7), it is not 
used for the mass because it is too expensive. Clothing companies divide the population 
into average sizes and body shapes and design their clothes accordingly. In this project, 
we will conform to the practice of the clothing industry and use average anthropometric 
measurements to create our children’s bodies. 

Anthropometry is the biological science of human body measurement. Several 
researchers have investigated its application to automatic human body modelling. For 
instance, Azula and al. from the Center for Human Modeling and Simulation3 at the 
University of Pennsylvania have introduced the Spreadsheet Anthropometry Scaling 
System (SASS)..4 Their program “Jack” enables the user to create properly scaled 
human models and animate them (Figure 2).  

 

                                                
1 J. Oliveira, D. Zhang, B. Spanlang, B. Buxton, Animating Scanned Human Models, WSCG 

Jan. 2003, p.1 
2 http://www.soho-cyberscan.com/fact_sheet_human_scanning.htm 
3 http://hms.upenn.edu/ 
4 N. Magnenat-Thalmann, H. Seo, F. Cordier, Automatic Modeling of Virtual Humans and 

Body Clothing, Journal of Computer Science and Technology, Vol.19 No6, Beijing: Chinese 
Academy of Sciences, Dec. 2004, p.3 
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Figure 21: Female model in “Jack” 

 

It is one of the few methods that have been adapted to children. Indeed they have 
worked in collaboration with Anthrokids2, a publicly accessible database of child 
anthropometric data. This database is the result of two studies performed in 1975 and 
1977 by the Consumer Product Safety Commission (CPSC). The data was 
computerized through the joint effort of the Information Technology Laboratory (ITL) at 
the National Institute of Standards and Technology (NIST) and the CPSC. The resulting 
models are very useful for “enterprises in various industries to improve the ergonomics 
of product designs and workplace tasks”3. However, as can be seen in Figure 3, the 
results are not realistic at all.  

 

 
       Figure 34: 4 year old child in car 

                                                
1 http://www.ugs.com/products/efactory/jack/ 
2 http://www.itl.nist.gov/iaui/ovrt/projects/anthrokids/anthrokids.html 
3 http://www.ugs.com/products/efactory/jack/ 
4 http://www.itl.nist.gov/iaui/ovrt/projects/anthrokids/anthrokids.html 
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The final method is “interpolated modelling”. It uses a set of example models with an 
interpolation scheme to construct new models.1 At MIRALab for instance, the Bodysizer 
program allows the user to create different bodies by changing the measurements of a 
generic model (Figure 4). However, it is not adapted to children bodies, therefore it could 
not meet the requirements of this project. 

 

 
Figure 42: MIRALab’s Bodysizer Shape Interpolator uses databases of scanned bodies to create 
new bodies  

 

                                                
1 N. Magnenat-Thalmann, H. Seo, F. Cordier, Automatic Modeling of Virtual Humans and 

Body Clothing, Journal of Computer Science and Technology, Vol.19 No6, Beijing: Chinese 
Academy of Sciences, Dec. 2004, p.1 

2 MIRALab - University of Geneva, Bodymanager User manual 
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1.2.2. Clothes simulation 

Cloth simulation has been a topic of intensive research for several years. “Dressing a 
virtual body involves designing complex garment shapes, as well as an advanced 
system able to detect and to handle multiple collisions generated between the cloth and 
body.”1 Another challenge is to simulate the physical behaviour of the fabric itself. “The 
most popular way for modelling the mechanics of clothes are spring-mass Particle 
Systems. They are composed of 3D punctual masses, connected to their neighbours by 
springs. The mechanical behaviours of clothes are simulated by computing forces 
applied on each mass given their position and velocity.”2 

Nowadays there are quite a few cloth simulation softwares on the market. Following is 
a list of the most popular: 

 

NAME Website Available for 

Maya Cloth http://www.alias.com/eng/products-
services/maya/technical_features/maya_cloth/index.shtml 

Maya Unlimited 

Syflex http://www.syflex.biz/ Maya 6.0/6.5 
XSI 4.0 / 4.2  
Houdini 7.0  

SimCloth http://www.chaosgroup.com/software/simcloth3/ 3dStudioMax 

ClothReyes http://www.reyes-infografica.com/plugins/cloth.php 3dStudioMax 

Clothfx http://www.turbosquid.com/FullPreview/Index.cfm/ID/208091/A
ction/FullPreview 

3dStudioMax 

 

In this project, we have used the Fashionizer platform developed at MIRALab - 
University of Geneva under the direction of Prof. Nadia Magnenat-Thalmann. It is the 
result of over 15 years of intensive research and development performed by 30+ 
researchers and developers in the domain of digital 3D garment simulation. The main 
advantage of this platform is its imitation of the real world garment creation process. It 
was created to fit the needs of the garment industry of virtual garment design and 
prototyping. 

Furthermore, MIRALab has contributed to several European research projects 
focusing on the development of technologies to aid the clothing industry. 

 E-tailor 3: “Integration of 3D Body Measurement, Advanced CAD, and E-Commerce 
Technologies in the European Fashion Industry (Virtual Retailing of Made-to-Measure 
Garments, European Sizing Information Infrastructure)” (February 2000 - February 2003) 

                                                
1 N. Magnenat-Thalmann, F. Dellas, C. Luible, P. Volino, From Roman Garments to Haute-

couture Collection with the Fashionizer Platform, Virtual Systems and Multi Media, Japan, Nov, 
2004, p.1 

2 Ibid., p.2 
3 http://www.atc.gr/e-tailor/ 
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The main objective of this project was “to develop a comprehensive innovative 
platform enabling the integration of new specialised forms of clothing retailing (Virtual-
home shopping) with new high value-added services to the customer, namely the 
production of personalised garments at reasonable prices, in short time and with a close 
to perfect fit.”1 To achieve this goal, E-tailor adopted a global approach aiming at the 
development of several advanced infrastructures: 

·  a European Sizing Infrastructure, to solve the sizing problem (non-uniformity 
of size designations) 

·  an advanced Customised Clothing Infrastructure enabling the production and 
distribution of custom-made garments at reasonable prices, in short time and 
with a close to perfect fit (intelligent pattern alteration software, order 
clustering and CAD standards) 

·  an innovative Virtual Shopping Infrastructure enabling customers to visualise 
realistic models of themselves wearing clothes on offer at e-kiosks and 
Internet shops (Virtual Try-on) 

·  Generic body representations and standards (European Anthropometric 
Database) 

·  Smartcard applications, securing data privacy  

·  Integration of current state-of-the-art systems (3D scanners, MTM CAD, 
Virtual Shopping applications) in the form of across the value-added chain 
demonstrators 

MIRALab’s contribution was related to the development of an advanced clothing 
simulation software and a web based virtual fitting room (Figure 5). 2 

 

 
          Figure 5: E-tailor at C&A: MIRALab’s Virtual Try On  

                                                
1 http://www.atc.gr/e-tailor/objectives.asp?t=4 
2 http://www.miralab.ch/3research/research_project.cfm?projectid=E%2DTailor 
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Leapfrog 1: Coordination of multidisciplinary knowledge and Research Activities to 
support Leadership for European Apparel Production From Research along Original 
Guidelines (June 2004 – November 2006) 

This project aims at the establishment of a "knowledge community" on intelligent 
apparel manufacturing technologies. In order to ensure better scientific and technical 
coordination in this large domain, LEAPFROG CA will group the projects and related 
emerging technologies in four main thematic areas, each one addressing a specific 
scientific and technological domain, namely:2  

Thematic Area 1: Concepts for and Analysis of the future Extended Smart Textile / 
Garment Organisations 

Thematic Area 2: Virtual Collaborative design / Virtual Prototyping for Mass 
Customised products 

Thematic Area 3: Quick response and new production paradigms in fabric 
manufacturing and preparation 

Thematic Area 4: New materials and processes supporting intelligent apparel 
manufacturing systems. 

MIRALab’s contribution will be part of Thematic Area 2. 

                                                
1 http://www.atc.gr/leapfrog-ca/ 
2 http://www.atc.gr/leapfrog-ca/approach.asp?UserId= 
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2. Study of children body shapes 

Children bodies change rapidly and frequently. Moreover each body part grows at a 
different time and speed.  

 

2.1. Proportions of children bodies 

Children’s bodies do not have the same proportions as adults. The head for instance 
constitutes a much larger portion of the height. When drawing 2D figures, the usual 
method is to use the vertical length of the head as a unit measure. For adults, the 
average figure is about seven heads high, but it can vary between six and eight heads.1 
On the other hand, a newborn baby’s head is about a quarter of his total height (Figure 
6).  As the child grows, his head will not enlarge much, but his legs will increase in length 
much more than any other part of the body, making the head smaller proportionally to 
the whole body.  

 

    

 

Figure 6: Vertical length of head used as a unit measure in figure drawing. (©Ron Tiner2) 

 

When modelling a virtual child, it is very important to be aware that a child’s body 
doesn’t grow uniformly. We cannot simply scale an adult body. To understand the child’s 
body shape we need to study its growth more thoroughly. 

 

                                                
1 R. Tiner, Figure drawing without a model, Newton Abbot: David & Charles, 1997, p.49 
2 Idem 
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2.2. Growth of children bodies 

Children grow at different speed depending on their age (Figure 7). The shape of their 
bodies also changes unevenly: different body parts grow at different speeds, the fat 
distribution evolves, etc. 

 

 
Figure 71: Comparison between the growth speed (number of centimetres per year) on the 
vertical axis and the child’s age (horizontal axis) 

 

2.2.1. Medical studies 

Medical studies divide children development in three stages: infancy (from 0 to 1 
year), early childhood (from 1 to 4 years old) and childhood (4 to puberty). As we can 
see in Figure 7, puberty occurs earlier for girls than boys. This project concentrates on 
children; therefore puberty will be excluded. 

2.2.1.1. Infancy (0 to 1 year old) 

Infancy is characterized by extremely rapid growth. A Finnish study2 showed an 
increase of 50-55% in length and 180-200% in weight. It also demonstrated that the 
length velocities fell from 45.8 cm/year between birth and 3 months to 14.4 cm/year in 
the 9 to 12 month interval. Figure 7 confirms a dramatic drop of growth velocity during 
the first year. One must also take into account that all dimensions do not evolve at the 
same rate. For instance, the Denver Child Research Council3 revealed increases of 

                                                
1 T.Lissauner, G.Clayden, Pédiatrie, Manuel Illustré, Paris, Bruxelles : De Boeck Université, 

1998, p.104 
2 F. Falkner, J.M. Tanner, Human Growth 2, Postnatal Growth, New York, London: Plenum 

Press, 1978, p.96 
3 Idem  
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about 55% for hip breath and shoulder breadth but of 45% for sitting height and 39-35% 
for head circumference. This confirms the fact that children body shapes change 
constantly. Each body part grows at a different speed, giving the whole body a different 
appearance. 

2.2.1.2. Early childhood (1 to 4 years old) 

During these years most dimensions achieve regularity in the rate of increase. Many 
measurements which were increasing at a rapid and changing speed attain a much 
lower and steady, almost linear, growth rate. For example, the head circumference 
which has increased of about 35% in the first year increases only by about 10% in the 
fifth year.  

2.2.1.3. Childhood  

During childhood, the regular growth rate continues until the onset of the adolescent 
spurt. We can notice that puberty starts earlier for girls. They start growing quickly at 
about 11 or 12 while the average boy’s adolescence spurt only starts around the age of 
13.  Until then, there appears to be little difference between boys and girls in the speed 
at which they grow.   

 

2.2.2. Children clothes design 

Designers of children clothes must take these facts into account. They must be aware 
of the way a child’s body shape changes as it grows. 1 

Clothes retailers use similar divisions as in medical studies. Baby clothes usually 
range from 0 to 1 year old. Due to the extremely rapid evolution of the body during this 
period, close increments in sizing need to be made; usually in three-month intervals. For 
children clothes the usual interval is of 1 or 2 years.  As previously stated, the decrease 
in children’s growth rate varies from approximately 8 cm per year at age 3 to 5 cm at 10 
years. Manufacturers usually use intervals of 6 cm in height as a base. It is evident that 
the age labelling is only an indication as the range of heights within any particular age 
group is larger than the growth that occurs in one year.   

Another characteristic previously discussed that needs to be taken into account is the 
size of the head. As the head approximately attains its final size by the age of 3, for a 
small child, it is proportionally much bigger compared to his whole body. A retailer needs 
to be aware of this when designing the openings for the head to pass through! 

Manufacturers usually make a difference between children over and under the age of 
7 or 8. They make this additional division for several reasons: 

·  Under age 7-8 : Children loose fat from age 2 to 8. This phenomenon is 
generally referred to in terms of the child “loosing his baby fat”.  Also, small 
children have a special stance: they are cambered. This gives them a hollow 
back and protruding stomach. As they grow and loose fat, this feature 
decreases. By the age of 7 the child has usually straightened.  

                                                
1 W. Aldrich, Metric Pattern Cutting for Children’s Wear and Baby Wear, 3rd edition, Blackwell 

Science, 1999, p.7 
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·  Over age 7-8 : The average child has a greater increase in body girth than in 
height. Also, the legs grow faster than the trunk. During this period differences 
between boys and girls become more apparent. The average girl is slightly 
shorter and heavier. Their figures also start to differentiate. The most 
significant variations are the boy’s wider shoulders and the girl’s smaller waist 
and larger hips. These disparities will become increasingly apparent during 
puberty. 

We will now examine two different companies and compare their approach to clothes 
sizing: GAP1 (USA)  and Cyrillus2 (France). Following are the size charts provided on 
these companies’ websites. 

 

Cyrillus: 
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1 http://www.gap.com 
2 http://www.cyrillus.fr 
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GAP: 
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 At GAP, baby clothes are divided in three categories: newborn (up to 1 year old), 
infant (up to 2 years old) and toddlers (up to 5 years old). From 0 to 6 months, they use 
3 months sizing intervals, then (from 6 months to 2 years) the increments are of 6 
months and finally they are of 1 year for toddler’s clothes.  At Cyrillus the baby clothes 
categorization isn’t the same, but the sizing follows the same pattern. Baby clothes are 
only available for 0 to 2 years old. The increments are of 3 months from 0 to 1 year and 
then of 6 months.  

For children clothes, GAP Kids ranges from 4 years old to 14. At Cyrillus the 
children’s collection goes from 2 to 16 years old. Both retailers use increments of 1 year 
up to 8 years old, then of 2. 

To conclude, apart from the toddler’s category, both companies use similar divisions. 
After 2 years old, Cyrillus offers only one kid’s collection whereas GAP has the toddler’s 
collection and GAP Kids. This allows them to offer more choice, to be more flexible. This 
is especially interesting for girls. Mothers like to dress their little ones with very girly, very 
cute dresses that an older child might not want to wear. Figure 8 shows two examples 
from the “Baby GAP” and “GAP Kids” collection.  The kid’s dress is still very girly, but 
without the frills and flowers, it looks a bit more “grown-up”. 
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Figure 8: Spring-Summer 2005 “Baby GAP” dress1 (toddler collection) and “GAP Kids” dress2 

 

 

2.3. Conclusion 

The study above provides an understanding of the evolution of children’s bodies. We 
now have a good overview of the different changes they undergo and how the clothing 
companies deal with them. Given our stated goal of creating realistic virtual children and 
clothes, we have to take into account the real world processes of body development and 
clothes sizing. This will be even more important if future work includes clothes 
prototyping. 

 

                                                
1 http://www.gap.com/asp/Product.asp?wdid=603510&wpid=277180 
2 http://www.gap.com/asp/Product.asp?wdid=402010&wpid=279360 
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3. Creating the 3D Models 

In this project, we used the measurements of the AFNOR1 (Association Française de 
Normalisation) (Appendix p. I to VI2). They are much more extensive than the size charts 
usually provided by the clothes companies. Most of the time, the latter contain only the 
height and waist girth. The AFNOR measurements are the result of the last 
anthropometric survey of French children in the 1960-70’s. We have compared them to 
the size charts provided by different children’s clothes companies in different countries 
(France: Du Pareil au Même, Petit Bateau, Cyrillus; USA: GAP, L.L. Bean). All these 
measurements were pretty similar (cf. Appendix p. VII to XII). 

We will focus on 2 age groups: one for the girl and one for the boy.  The virtual girl 
matches the AFNOR 6 years old and the boy the 4 years old. (All the measurements are 
in centimetres). 

 

 BOY (4 years old) GIRL (6 years old) 

Height 102 114 

Chest 55,4 60 

Hips 57 66 

Waist 51,9 54,7 

Inner leg length 43,9 51,3 

Arm length 35,5  39,6 

Shoulder length 8,1 9,2 

Knee height 29,6 32,9 

Neck  26,4 28,8 

Head 50,3 51,3 

Thigh 34 36,8 

Arm 17,4 18,5 

 

We chose these sizes for two reasons. First, we wanted to model smaller bodies.  
The more a child grows, the more his body proportion resembles that of an adult. By 
focusing on smaller sizes, we can contrast their differences. Second, we should not 
choose very small sizes like babies or toddlers, as they are not mature enough to act as 
motion capture models. The model has to be able to perform certain movements when 
asked. Finding a toddler or baby capable of this task would have been practically 
impossible. Furthermore, given the size of the body, the captors would have been very 
close to each other. This might have caused overlapping, loss or mismatching.  

                                                
1 http://www.afnor.fr/portail.asp 
2 http://www.a-et-a.com/fichierspdfetimages/tableaumensurationsenfant.pdf 
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3.1. Boy 

3.1.1. Body 

To create the children bodies, we first used the Poser software from Curious Labs. 
This program is specialised in human form modelling and animation. It has a database of 
several bodies with realistic textures and contours. We used the boy’s body from this 
database (Will) as a starting point. Unfortunately, there are no measurement units in 
Poser: the different body parts’ lengths are expressed as a percentage of the whole 
body. Therefore, we had to use another 3D software to allow us to incorporate the 
AFNOR measurements. We exported the Will figure as a .3ds file and imported it directly 
into 3dStudioMax (Figure 9). 

 

 
Figure 9: Poser body imported in 3dStudioMax 

 

We then adapted the body to the AFNOR measurements. To do this, we used tapes 
and slices. Tapes are useful for all the lengths measures (height, arm length, leg length, 
etc.). To measure the contours (waist, hips, etc.), we had to employ another method.  
The body was sliced and a line was created from this slice. We then measured the line 
and scaled it if necessary. Finally the mesh was modified by hand to fit with these new 
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contours. For the boy, we didn’t have a lot of changes to make. The original Poser body, 
when scaled to the appropriate height, was already pretty close to the AFNOR 4 year old 
boy’s measurements. Figure 10 shows the boy’s body set to the appropriate 
measurements with all the tapes and contours. 

 

 
         Figure 10: Boy’s body matching the AFNOR 4 year old measurements 

 

3.1.2. Face 

We kept the original face of the boy “Will” in Poser.  

 

3.1.3. Hair 

We tried to create hair in Poser and then export it to 3dStudioMax. There are two 
kinds of hair in Poser: one is a mesh and can be exported in 3dStudioMax. However it is 
not realistic enough for our purpose. It looks more like a helmet than real hair! The other 
kind is a new feature in Poser version 5. It gives pretty good results (Figure 11), but 
cannot be exported to 3dStudioMax.  
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Figure 11: Rendering of hair in Poser (Curious Labs) 

NB: the Poser render engine is not very good, which is why the textures and shading (especially 
for the hair) do not look very nice. 

 

Finally we used the Shag Hair plug-in for 3dStudioMax. This plug-in allows us to 
create hair on any 3D surface by defining a line as generator (Figure 12). A series of 
parameters can then be modified to achieve the desired result (Figure 13). 

 

      

 

 

Figure 12: Shag Hair window: 
Emitter surface on which hair is 
generated. Model Hair: line from 
which the hair is modelled 

Figure 13: Parameters for hair: 
length, density, thickness, curliness, 
clumping, etc. 
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For the boy’s hair, we created only one layer of curly hair. We applied a map to the 
density and length modifiers. This created shorter and finer hair near the forehead and 
ears, giving a more realistic look (Figure 14). 

 

           
Figure 14: Rendering of hair with Shag Hair plug-in 

 

3.2. Girl 

3.2.1. Body 

The girl’s body was modelled with the same technique previously described. The 
boy’s body proportion, as described in the AFNOR data, is pretty much the same as the 
original Poser prototype. However, in the case of the girl, the legs are a bit longer, 
demonstrating again that children body shapes change constantly (Figure 15). 

 

 
Figure 15: Body set to AFNOR 6 years old girl’s measures and Poser body of the same 
dimension (Notice the length of the legs) 
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3.2.2. Face 

In an attempt to achieve a more realistic result, we used the “cloning tool” in Poser to 
model the face. This tool accepts 2 photographs of a person’s head as input. Based on 
these, it generates a 3D model in the image of that person.  Figure 16 shows the 
interface of this tool.  On the left hand side are the 2 pictures loaded and on the right 
hand side, the texture and the 3D virtual head. By moving the green points on the 
pictures, the user can modify the virtual head to match the real head more accurately. 

 

 

 

 
Figure 16: Poser face creation from 2D photographs 

 

Although the concept is very exciting, this tool is hard to use! Simply moving one 
point can lead to disastrous results as the other points move as well.  We had to make 
several time-consuming trials and errors before getting the desired results.  Figure 17 
shows the last four heads (the final one is the 3rd from the left).   
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Figure 17: Model’s pictures and resulting virtual heads. (Final head: 3rd from left) 

 

Moreover, this Poser program was created with adult heads in mind, making it even 
harder to use on children. Visible differences exist between their respective skull 
shapes1, especially when viewed from the side (Figure 18). Numerous manual 
modifications were necessary to correct this inadequacy. 

 

 
 

   Figure 182: Skulls of a human adult and human baby 

 

                                                
1 F. Falkner, J.M. Tanner, Human Growth 2, Postnatal Growth, New York, London: Plenum 

Press, 1978, p 383 
2 http://www.icp.inpg.fr/ICP/Hambourg99/ 
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3.2.3. Hair 

Modelling the girl’s hair was more complex. While it was also created with Shag Hair, 
it has 4 different layers instead of one: one layer for each side of the head (back, left, 
right) and one for the bangs (Figure 19). Figure 20 is the resulting render during the first 
hair tests. 

 

     
Figure 19: Different Shag Hair layers        Figure 20: Rendering of hair with Shag Hair 

 

In this project, the hair was not animated because of the complexity involved. In 
reality there are about 100’000 to 150’000 hair strands on a human scalp. Their 
geometric form is that of a very thin curved cylinder with varying thickness. Thus, there 
are considerable difficulties in simulating hair: “huge number and intricacies of individual 
hair, complex interaction of light and shadow among the hairs, the small scale of 
thickness of one hair compared to the rendered image and intriguing hair to hair 
interaction while in motion.”1  

Hair modelling (geometry, density, distribution and orientation of each individual hair) 
and rendering (hair colour, shadow, specular highlights, varying degree of transparency 
and anti-aliasing) are already very complex processes. By adding hair dynamics 
(animation), we would also have to deal with the calculation of the movement for each 
frame (very complex, since a hair strand isn’t solid but bends as it moves), their collision 
with other objects and the self-collision of hair. This would extend the final rendering time 
considerably.  

                                                
1 N. Magnenat-Thalmann, S. Hadap, P. Kalra, State of the Art in Hair Simulation, International 

Workshop on Human Modelling and Animation, Seoul: Korea Computer Graphics Society, pp. 3-
9, June 2002, p.1 
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Initially we wanted to convert the Shag Hair into a mesh (Figure 21) as it could then 
be treated like any modelled object in 3dStudioMax. This approach was not satisfactory 
because the result wasn’t as smooth and realistic as with Shag Hair, due to the 
simplifications required to keep the number of polygons down. The 3dStudioMax files 
were also much heavier with this method. It was very hard to work with such big files. 
We finally decided to keep the Shag Hair, even though the final rendering time would be 
longer. We also had to make a few lighting adjustments in the final renders. Without the 
appropriate lights, the Shag Hair does not render properly.  We had to create and 
sometimes animate a light especially for the hair (Figure 22). 

 

   
Figure 21: Rendering of hair as a mesh  

 

 

3.3. Skeletons 

The creation of well-adapted skeletons is very important for the quality of the 
animation. Even a slight change can have a visible impact once the body is animated. 

In this project, biped skeletons were first created in 3dStudioMax and then scaled to 
fit the bodies. As mentioned, it is very important to scale each bone properly, to fit the 
mesh the best way possible. We then attached the bones to the mesh, defining which 
bones move which parts of the mesh.  We used the BonesPro plug-in1 to achieve this 
task.  

BonesPro allows us to visualize the influence each bone has on the mesh (Figure 
23). When necessary, modifications can be made with the Strength and Falloff controls. 
If a more detailed and precise adjustment is required, we can also work on the vertices. 

                                                
1 http://www.rendernode.com/articles.php?articleId=69 

Figure 22: Rendering of hair in the final 
scene with lighting 
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For each vertex we can adjust the percentage of influence of a particular bone.  
Although this can be long and tedious, it is crucial. The realism and quality of the 
animation greatly depend on it. 

 

 
Figure 23: Visualisation of the influence of the upper left arm bone. 
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Final Bodies: 

  
     Figure 24: Boy body, 4 years old       Figure 25: Girl body, 6 years old 

 

 
         Figure 26: Girl and boy with hand-animated posture 
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4. Motion capture 

4.1. Introduction: What is motion capture? 

Motion capture is a very practical and realistic way to animate virtual human bodies. It 
is widely used in medicine, sports, the entertainment industry, and in the study of human 
factors.1 Instead of hand animating the model, the movements of a real person are 
recorded and transferred to the virtual body. Different techniques are available. The 
more popular ones are electromagnetic trackers and optical motion capture systems.  

 

        
Figure 27: Magnetic motion capture system.  Figure 28: Optical motion capture system. 

 

In this project we used an 8 camera VICON2 8i system. It is an optical detection 
system, which means the information is transferred to the computer without the need of 
any cabling. This is a significant advantage compared to electromagnetic trackers, 
especially for projects involving children. A child’s movements would be considerably 
hindered by electronic devices and cables attached to him/her. The only limitation with 
the VICON is the area in which the subject can move. The cameras can only “see” a 
certain amount of space. Of course, this depends on the size of the room, the placement 
and the number of cameras used.  

                                                
1 The Virtual Soldier Research Team (VSR) Program, End-of-Year Technical Report for 

Project Digital Human Modeling and Virtual Reality for FCS, Center for Computer-Aided Design, 
College of Engineering, The University of Iowa 

2 http://www.vicon.com 
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How does a VICON work? First of all, reflectors are placed on the model’s body. They 
are usually positioned at the articulations as these are the strategic points we need 
information about to recreate the subject’s movement. Figure 29 shows the marker 
positions we used for this project. These markers are small spheres covered with a 
retro-reflective substance. They act as mirrors and interact with the cameras. Each 
camera sends a light wave. This light wave hits the reflector which sends it back to the 
camera. The camera records the information about its position and sends it to the 
computer. The Workstation, which is the central application of the VICON software, 
takes the 2D data from each camera and combines them with the camera coordinates 
and other cameras views to obtain the 3D coordinates of each marker for each frame. 
The positions of each marker in each frame are then combined to obtain a series of 
trajectories, representing the movement of the markers throughout time.  

 

 
   Figure 29: Generic skeleton with markers position  

 

In the ideal case, the resulting trajectories should be smooth and continuous. 
Unfortunately, most of the time, at least one of the following problems occurs. If a marker 
isn’t seen by at least 2 cameras, the workstation will not be able to calculate its position. 
This phenomenon is called occlusion and results in broken trajectories: the system does 
not know where a marker is during a certain number of frames. Another problem often 
encountered is crossover. This happens when two markers are too close to each other. 
The system confuses one with the other, causing very weird animations. In other cases 
the software produces trajectories that should not exist. These are called ghost markers 
and result from reflection of spotlight or flashing material. For this reason, any shiny 
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material (jewels, watches, shiny fabrics, pins, nails, etc.) should be kept away from the 
motion capture space. Nevertheless, we can deal with all these problems in the post-
processing stage, as will be detailed later. 

 

4.2. Motion capture session 

The motion capture session took place on the 29th of November 2004 with a girl of 6 
years old. Initially we planed to have a second session with a 4 year old boy, but due to 
technical and logistical problems, we ran out of time. We used the girl’s motions to 
animate the virtual boy. This was not too big a setback, as children movements aren’t 
gender specific, as in the case of adults. 

 

4.2.1. Fixing the markers 

Usually, we use motion capture suits. These are very form-fitting-one-piece suits with 
reflectors stuck to them. A few markers then have to be added on the head, torso and 
feet (Figure 30). Unfortunately, we didn’t have any suits for children, so we had to find 
another way to fix the markers (Figure 31). Most of them were attached to elastic bands 
which were tied around the child’s body. For the shoulders and hands we used the adult 
“quick suit”. This is a special kind of suit designed to fit all adults, whatever their size. It 
is composed of several pieces which can be strapped around the body. Regrettably, it 
wasn’t very practical for the child and didn’t allow her to move her hands naturally.  

 

   
Figure 301: Markers on subject.  
(NB: the blue markers are in the back)  

                                                
1 MIRALab - University of Geneva, VICON User’s Guide, p.10 

Figure 31: Child model during Nov 
29th 2004 motion capture session 
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4.2.2. Recording the movements 

Before starting any movement recording, we need to calibrate the system and the 
subject. This is an essential step, as it plays a considerable role in minimizing the error 
in the resulting data. It measures the position and orientation of the capture volume and 
the location of each camera relative to the others. This information is used by the 
workstation when recreating the 3D coordinates with the 2D data sent by the different 
cameras. 

System calibration involves two steps. First, the static calibration sets and locates the 
origin and the directions of the global axes of the motion capture space. Second, 
dynamic calibration allows the system to calculate the relative positions and orientations 
of the cameras. 

We then have to calibrate the subject to let the computer know “who” the subject is. 
The subject has to adopt the “labelling position” (Figure 32), in which all the markers are 
visible and which matches the generic skeleton’s position. The computer can then scale 
the generic skeleton to fit the subject. Finally, the subject has to move his arms and legs. 
The information thus collected allows the computer to interpret a marker’s position if it is 
not visible (the most plausible compared to the subject’s calibration moves).  

 

 
Figure 32: Subject in calibration posture during a motion capture at MIRALab 

 

Once all the calibrations were done, we finally started recording the movements.  We 
asked the child to do several different moves: skipping, waving, running, walking, 
twirling, jumping, etc. Most of the captures went well and the results were fairly accurate.  

However, a few facts might have caused the capture to be less exact than with 
adults. Children are more turbulent: they move around and fidget all the time. Moreover, 
since we didn’t have any capture suits, the captors weren’t very well fixed.  At different 
occasions, a captor was displaced or even fell off. Normally, if this occurs, the subject 
calibration should be re-done, to assure the correctness of the following animations. In 
our case, however, we didn’t do it each time because it happened too often and because 
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the child would have been bored with the calibration process. We wanted to get the most 
captures possible and to compensate for the inaccuracies during the post-processing. 

4.3. Post-processing 

The post-processing was done on the VICON Workstation and Bodybuilder 
softwares. These tools allow to fix all the problems listed previously, namely occlusion, 
crossover and ghost-markers. In the Workstation, the capture is cut and only the frames 
in which all the captors or at least a majority of them are visible are kept. This file is then 
imported in Bodybuilder. With this software, we can view all the different marker’s 
trajectories and edit them (Figure 33). Thus, we can prolong trajectories that begin too 
late or end too soon, fill the gaps, edit markers that aren’t positioned exactly where we 
would like them to be, etc. It is a very powerful tool to improve all imperfect data. Once 
the motion capture is deemed satisfactory, it is exported as a .csm file. This file can then 
be applied to a biped skeleton in 3dSudioMax for further editing. 

For the girl, we chose a skipping capture. It is an interesting movement, specific to 
children, and especially girls. For the boy we used a jump movement from the same 
capture session and a run movement which was used by MIRALab in the Pompeii 
project.  

 

 
  Figure 33: Bodybuilder interface with a marker’s trajectory (left side). 
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4.4. Modifications in 3dStudioMax 

As the generic skeleton in 3dStudioMax is that of an adult, we got weird results when 
we imported the .csm file (Figure 34). The skeleton didn’t follow the exact trajectories of 
the motion capture. The legs especially were too short, forcing the skeleton to move with 
very straight legs. We modified the skeleton by replacing the corresponding body parts 
near their marker’s position (Figure 35). 
 

 
Figure 34: Biped in 3dStudioMax with imported .csm movement file 

 

   
Figure 35: Modification of the skeleton to match the marker’s position  

 

Once we were satisfied with the biped’s motion, we exported it as a .bip file. This file 
can be applied to any skeleton. When applied to the skeleton attached to the child’s 
mesh, it animated the whole body, causing the mesh to deform.  This highlighted the 
remaining inaccuracies in the skeleton attachments and the motion file. We corrected 
the latter by applying motion layers. 



Clementine Lo Licence thesis March 2005  

 

MIRALab - University of Geneva  34  

5. Clothes simulation 

We used the Fashionizer platform created by MIRALab to design and animate the 
clothes. “This platform emulates the real world garment creation process.”1 To produce 
garments, clothes designers first create 2D patterns. Fashionizer works in the exact 
same way:  Figure 36 shows the Fashionizer interface. The left window is the 2D view 
with the original pattern. The right window is the 3D view.  Patterns are designed and cut 
in the 2D view. The user can also import patterns from other CAD softwares such as 
Lectra. They are then placed around the virtual mannequin and sewn together. Finally, 
the garment is simulated according to certain physical parameters. 

 

 

 
Figure 36: The Fashionizer interface: 2D and 3D views. The 5 steps to create a garment: Design, 
Placement, Seams, Fabric, Simulation. 

                                                
1 N. Magnenat-Thalmann, F. Dellas, C. Luible, P. Volino, From Roman Garments to Haute-

couture Collection with the Fashionizer Platform, Virtual Systems and Multi Media, Japan, Nov, 
2004, p.1 
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5.1. Designing the 2D Patterns  

In this project we used 2D patterns from the book: Metric Pattern Cutting for 
Children’s Wear and Baby Wear, 3rd edition, by Winifred Aldrich.  For the girl, we chose 
a sleeveless dress with lots of gathering (Figure 37). It will be interesting to see how the 
skirt moves with the skipping movement. For the boy, we made a polo shirt (Figure 38) 
and jeans (Figure 39).  

 

 

 

 
Figure 371: Pattern for a sleeveless dress. 

 

 

 

                                                
1 W. Aldrich, Metric Pattern Cutting for Children’s Wear and Baby Wear, 3rd edition, Blackwell 

Science, 1999, p.57 
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   Figure 381: Pattern for a polo shirt 

 

 
        Figure 392: Pattern for a trouser 

                                                
1 W. Aldrich, Metric Pattern Cutting for Children’s Wear and Baby Wear, 3rd edition, Blackwell 

Science, 1999, p.75 
2 Ibid., p. 49 
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The patterns in the book were scanned and imported into Fashionizer as a 
background. We then created the patterns by tracing the contours in the background. 
With this method, the resulting patterns were much too big for the virtual mannequin and 
had to be scaled to the appropriate size. For the girl, we also made a second dress by 
modifying the original dress pattern and adding little sleeves. 

 

5.2. Creating the garments 

The next step was to place all the different patterns around the virtual mannequin. We 
then sewed them together, just as a tailor would when creating a real garment (Figure 
40).  

 

 
Figure 40: Sewing a garment in Fashionizer: the orange lines are the seams. In the 3D view, the 
appropriate patterns are linked together at the seams. 

 

Finally, we had to choose the different fabrics. Two different characteristics define a 
fabric: its texture and its material (Figure 41). The texture is the colour or motif that will 
be applied to the garment. The material represents all the physical parameters that 
define the fabric.  Each material has its own elasticity, rigidity, etc. which will affect the 
way the garment will move. For instance, a silk dress will not move in the same way as a 
linen one. Silk is much more fluid and smooth compared to linen. These parameters are 
very important as they will totally affect the clothes animation. The Fashionizer platform 
offers us the possibility to either load existing parameters or customize our own in the 
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material parameters window (Figure 42). In this project, we made several tests regarding 
the material parameters. The results will be shown later. 

    

 

 

 

5.3. Simulating the garments 

There are three steps for the garment simulation.1 Each step uses different 
environmental parameters. It is also possible to customize these parameters. 

Step 1 is just a very rough simulation, which builds the garment around the body and 
allows us to have a pretty good idea of what it will look like. It does not take gravity nor 
self-collision detection into account. The speed of the simulation is slow. (Figures 43 and 
44) 

Step 2 drapes the garment around the body. Gravity and self-collision are introduced. 
The speed is a bit higher than in step 1. It is a static simulation of what the clothing will 
look like on that particular body. This step can be processed several times until the result 
is satisfying. (Figure 45 and 46) 

Step 3 is the final simulation. The speed of the simulation is the real animation speed. 
It is used to compute the garment animation on a moving body. (Figure 47 and 48) 

                                                
1 MIRALab - University of Geneva, Fashionizer 2.0 User Manual, p.34 

Figure 41: Fabrics thumbnail in 
Fashionizer: Texture and Material 
parameters 

Figure 42: Material parameters 
window in Fashionizer 
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Figure 43: Dress2: Fashionizer simulation Step 1 

 
Figure 44: Pants: Fashionizer simulation Step 1 
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Figure 45: Dress2: Fashionizer simulation Step2 

 
Figure 46: Pants: Fashionizer simulation Step2 
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Figure 47: Dress1: Fashionizer simulation Step3 

 
Figure 48: Pants: Fashionizer simulation Step3 



Clementine Lo Licence thesis March 2005  

 

MIRALab - University of Geneva  42  

5.4. Results 

Each garment presented certain challenges and problems that needed to be solved. 
We had to make several simulations before obtaining the satisfactory results. Previous 
works usually involved “soft” movements, mostly adults walking. With such movements, 
the fabrics do not move much. In contrast, children movements are very ample. The 
constraints on the garments are consequently much more important. This can 
accentuate certain inaccuracies that might have been imperceptible with “softer” 
movements.  

To minimize this problem, we used 50 frames per second (fps) simulations. There are 
25 fps in a PAL sequence. By doubling this number, the computer will calculate the 
garment’s simulation twice for each frame, leading to more accurate results. 

 

5.4.1. Dresses 

In the first simulation, we used the default environment parameters and chose cotton 
as the fabric. The back of the dress kept bouncing as if the fabric was elastic. We first 
thought this was due to the fabric’s friction. This parameter controls the way the garment 
and the body interact. High friction means the fabric “sticks” to the body, whereas low 
friction means that it slips along it. By increasing the top’s friction, the fabric should have 
stayed in place. The result was better but still not satisfying.  

We then decided to change the top’s material to rigid linen, leaving the skirt as cotton. 
This material, being much less elastic, should stop the “bouncing effect”. It did minimize 
it, but gave a very cardboard-like feel to the fabric, and the tissue still moved a lot in the 
back. Therefore we decided to combine both fabrics. We used the cotton defaults except 
for the metric viscosity, which was changed to match the rigid linen’s. Why did we 
change the metric viscosity rather than the metric elasticity? The metric elasticity is the 
“measurement of the fabric elongation elasticity. It is the force value per length unit 
exerted for a given percentage of geometric deformation.”1 The metric viscosity on the 
other hand is “relative to the deformation speed rather than the deformation itself.” 
Therefore, by changing only the metric viscosity, we will keep the cotton fabric’s 
elasticity (no “cardboard effect”) but the deformation will take longer to occur, minimizing 
the “bouncing effect”. We also increased the friction a bit more and modified the top’s 2D 
pattern to make it tighter.  

Finally, we worked on the environment parameters by modifying the air viscosity 
values. Fashionizer simplifies the complex interaction between the fabric and the 
surrounding air masses by reducing it to this expression of air viscosity parameters.2 It 
models a viscous force proportional to the speed difference between the fabric and the 
surrounding air. Visually it controls the “thickness” of the air: the higher the air viscosity, 
the thicker the air will be. If we increase this parameter dramatically, the garment will be 
simulated as if it were moving in honey. This force is decomposed into a normal 
component, which acts orthogonally to the fabric surface orientation and a tangential 

                                                
1 MIRALab - University of Geneva, Fashionizer User Manual, p.50 
2 MIRALab - University of Geneva, Unilever Research Project, 2001 
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component, which acts along the parallel direction. The omni parameter in Fashionizer 
models an overall force. The default parameters are of 20 [N.s/m³ x 10e-3] for the omni 
and 200 [N.s/m³ x 10e-3] for the normal. We increased the omni value to 100 [N.s/m³ x 
10e-3]. Thus, the fabric will encounter more resistance from the air and will fall less 
rapidly, minimizing the bouncing effect. This last simulation was satisfying and was kept 
for the final montage. 

For the second dress, the pattern was slightly modified by adding sleeves and 
changed the fabric. We chose new textures but also altered the material. We kept the 
same mix between linen and cotton for the top but chose silk for the skirt and sleeves 
and the same environmental parameters. Finally, a transparency effect was added on 
the sleeves and bottom frill in 3dStudioMax. 

 

5.4.2. Pants 

The problem with the pants was that they kept falling off; even though we had added 
a belt to the original pattern to make sure it would be tight enough at the waist. The 
pants’ material was set to cotton, but the problem we had this time was not linked to the 
material or the environment parameters. 

In the first simulation, we used a pretty low friction value. The pants fell off almost as 
soon as the boy started to run. Thus, we decided to increase the friction on the belt 
dramatically and shorten it slightly. This simulation was pretty good until the “jump”. At 
that moment, the pants started to fall off and continued to slide down until the end of the 
simulation.  

This was maybe due to the fact that, when the boy lifted his leg to jump, it pulled on 
the fabric and made the pants fall. In that case, the pattern needed modification: we 
increased the sitting height. The result was satisfying, although not perfect.  

Finally, we added another belt (same friction value as the first belt) to add more 
friction surface. The more tissue with high friction parameters, the better the garment will 
hold on to the body. On the other hand, I lowered the friction value on the rest of the 
pants. Indeed, if the fabric can slide along the legs, it won’t pull on the waist as much, 
when the boy lifts his leg. This simulation was good and was kept for the final render. 

The last step was to add some thickness and roughness to the fabric in 3dStudioMax. 
It was achieved by applying a “bump map” to the fabric and adding a “mesh edging” 
modifier. The latter adds a layer of polygons inside the garment, in order to describe the 
hem.  

 

5.4.3. Polo 

The movement of the child’s arms caused a lot of polygons in the sleeves to intersect.  
To fix this, we activated the “repair intersection” command in the simulation parameters. 
It extends the simulation time, but was indispensable in this case. If an intersection 
occurs during one frame, the program will not keep it in the following frames. For each 
frame it will recalculate and readjust the fabric to repair the intersections. 
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The second problem was the button area. The fabric didn’t simulate properly: there 
were always collisions (intersections between polygons) or errors. We used different 
methods to solve this problem. First, we redid the seams of the button holes. Indeed, the 
order in which a button hole is sewed is very important for the simulation. The holes 
have to be closed before being sewed together. This second seam is looser and more 
elastic, allowing the fabric to move more freely and avoiding multiple collisions. We also 
used a different material (Cupro) instead of cotton. It is less rigid and might help the 
fabric to fold properly. Finally, we increased the resolution of the front patterns for the 
program to detect the collisions more easily and be able to fix them. 

 

6. Creating the movie 

To create the environment, we used real children fashion shows as a starting point. 
This shot (Figure 49) from the Spring-Summer 2005 Laura Biagiotti collection was 
especially inspiring. 

 

 
    Figure 491: Laura Biagiotti fashion show: Spring-Summer collection 2005 

 

We then added lights and cameras to record different views of our two children. 
Finally, we edited the clip in Adobe Premiere, on a music provided by 
www.freeplaymusic.com. 

 

                                                
1 

http://www.juniorfashion.co.uk/modules.php?set_albumName=album38&id=Laura_Biagiotti001&o
p=modload&name=gallery&file=index&include=view_photo.php 
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Images from the final movie 
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7. Conclusion 

This project was very interesting as it concerned many topics in virtual humans’ 
creation and animation. It involved a very broad spectrum of tools and techniques. 
Working on children was also very motivating due to the fact that there are very few 
previous works on this subject. 

 

7.1. Body modelling 

The technique we used to model the children’s bodies lacks precision. The mesh was 
modified by hand, triggering a pretty big error margin. Furthermore, we only used certain 
measurements provided by the AFNOR (c.f. chart p.17). The results would have been 
more accurate had we checked every contour and length; but it would also have been 
much more time-consuming.  

Also, we only chose 2 age groups (4 and 6 years old). To make a thorough study of 
children bodies and clothes, a model for each age group and each gender should be 
created. However, building a comprehensive database of children bodies by hand would 
take a lot of work and time, much more than for adult bodies. For adults, there are only 
about 5 standard clothes sizes (XS, S, M, L, XL), but for children, there are twice as 
many (not including the baby sizes)!  

Therefore, it might be interesting to include children models in automatic body 
modelling programs such as the Bodysizer at MIRALab. We could then generate 
children bodies of different sizes almost effortlessly. The bodies that have been created 
during this project could be adapted to the Bodysizer program and be used as generic 
models. However, Bodysizer also needs a database of scanned or modelled bodies.  

To our knowledge, there is no existing database of scanned children bodies yet. A 
very extensive survey was made from April 1998 to early 2000 in the USA and EU: 
CAESAR1 (Civilian American and European Surface Anthropometry Resource). This 
partnership between government and industry collected data on 2,400 U.S. & Canadian 
and 2,000 European civilians. They used 3D scan technology to capture the subjects in 
a “standing pose, full-coverage pose and relaxed seating pose”. Still, this study only 
included men and women, ages 18-65.  Currently, the IFTH2 (Institut Français du Textile 
et de l’Habillement) together with professional organizations and authorities are 
conducting a project of anthropometrical measurements of the Frenchmen.3 This survey 
lies within the scope of the E-tailor project we previously mentioned. Indeed this project 
recommended to each European country to take such measures in order to better 
determine the sizes of its population4. They intend to collect data on 10’000 subjects, 
half women half men, from 5 to 70 years old. Two SYMCAD Turbo Flash (Telmat 

                                                
1 http://www.sae.org/technicalcommittees/caesarhome.htm 
2 http://www.ifth.org 
3 http://gb.fashionet.pl/?sid=news&page=view&news_id=15 
4 http://www.ifth.org/mensuration/actualites.asp 
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Industrie) scanning devices are touring around France to measure subjects coming from 
various categories of age (6 for children, 6 for adults), socio-professional background 
and geographical region. Unfortunately, small children are harder to capture, so we can 
only hope that this survey will provide satisfying data concerning children. 

 

7.2. Animation 

We decided to use motion capture to animate our 3D models. Compared to traditional 
animation it is without doubt a more accurate, realistic and practical means. The few 
limitations and problems we had were linked to the fact that our model was a child. Since 
a motion can be applied to any skeleton, we could have decided to use an adult. In the 
film the Polar express, Tom Hanks plays several different characters, one of which is an 
8 year old boy.  However Mr Hanks is an experienced actor: he analysed his movements 
carefully and fine-tuned his performance and gestures to make them more age-
appropriate. As says producer Steve Starkey, “He got more into it, made wider and more 
childlike gestures, not exaggerated but natural, as if he were an 8-year-old” 1. If not for 
Tom Hanks’ work, the spectator would have noticed that something was wrong right 
away. Movements are very characteristic of an age group and even a gender. If you 
apply an adult’s motion capture to a child’s body, it can give very weird results (Figure 
50). For this reason (and given that we didn’t have a talented actor as Mr Hanks at hand) 
we decided to use a real child as a model.  
 

   
Figure 50: Little girl body with an adult motion capture 

                                                
1 http://polarexpressmovie.warnerbros.com/movie_prodnotes.html 



Clementine Lo Licence thesis March 2005  

 

MIRALab - University of Geneva  50  

7.3. Clothes simulation 

The method we used to create the clothes is not precise either. The patterns provided 
are only supposed to be a guideline. While a tailor would then adapt them to the age 
group’s measurements, we only traced and scaled them. Therefore, their dimensions are 
not exact. Thus, this technique cannot be used for garment prototyping. Nevertheless, 
the Fashionizer platform can be used for very precise work. For instance, MIRALab has 
worked on a garment prototyping project (MODEE Spring Summer collection 2005) 
(Figure 51), for which, of course, precision and accuracy were crucial. These were not 
priorities for our project. As long as the garments were visually satisfying and that they 
fitted the body properly, it was sufficient.  

 

 
Figure 51: MIRALab garment prototyping project: MODEE Spring Summer collection 2005 

 

Alternatively, we paid great attention to the material and environment parameters. 
The default parameters provided in Fashionizer are pretty accurate. As long as the fabric 
doesn’t undergo too much deformation, they provide realistic results. Yet, with the 
children’s more energetic movements, we noticed that certain adjustments had to be 
made. Further investigations and tests might have to be accomplished to improve the 
simulations’ accuracy. 

 

7.4. Facial animation 

We have already mentioned the problem of hair animation. Another body-feature, the 
face, was not animated in this project due to its complexity. “Facial animation has been a 
topic of intensive research for the last three decades.”1 It is a very complicated and very 

                                                
1 N. Magnenat-Thalmann, S. Kshirsagar, S. Garchery, G. Sanier, Synthetic Faces : Analysis 

and Applications, International Journal of Imaging Systems and Technology, Vol.13 Issue1, pp 
65-73, June 2003, p.1 
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important aspect of virtual human animation. The numerous muscles and complex 
deformations of the face are very hard to simulate.  

Fashion models usually have very static and cold expressions (Figure 52).  Since 
previous works involved adults modelling, the absence of facial animation was not too 
noticeable. In this project, however, we feel it is much more disturbing. A real child would 
never keep such a straight face. Children’s expressions change constantly…even on 
runaways (Figure 53)! The lack of facial communication really weakens the realism and 
believability of the final result. Future work should include this feature when dealing with 
children. 

 

   
Figure 521: Diesel Spring-Summer 2005      Figure 532: Diesel Spring-Summer 2005 

                                                
1 

http://www.juniorfashion.co.uk/modules.php?set_albumName=album41&id=Diesel016&op=modlo
ad&name=gallery&file=index&include=view_photo.php 

2 http://www.vogue.co.uk/shows/photos/Default.aspx?showID=2340&type=show&pageNo=6 
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