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Editorial

Human Body Measurement Newsletter
Introducing the third issue -
Full body scanning in fashion industry

by the Editor Nicola D'Apuzzo,
Homometrica Consulting, Switzerland

| am glad to introduce and
present the first number of
the second volume of the
Human Body
Measurement Newsletter.
The first volume had a
very positive success with
more than 2'500
downloads of both
numbers published in April
and September 2005. |
hope the number of
readers of the newsletter
will continue to increase
also in year 2006 and | hope the newsletter will
continue to provoke interest and discussion about
human body digitization techniques and their
applications in various domains.

The contents of this issue are multi-disciplinary.
Three new products are presented: face and body
scanners dedicated to medical applications, a new
body measurement system from Japan and a new
full body measurement system from Germany. From
the research field is reported on the development of
a full body scanner by a Croatian Laboratory, the
research on prosthetics done by the Politecnico of
Milan and two interesting conferences. The
newsletter includes the description of three
applications of full body scanning for fashion,
ergonomics and medicine.

As this issue of the newsletter treats mainly full body
scanning technologies, | will focus my editorial to full
body scanning technologies in the fashion industry.
As many of the readers of this newsletter are for
sure aware of, body scanning technology is being
successfully employed since many years in military
bases for a fast selection of the correct size of
uniforms for the entire staff. Many different research
projects were issued for the exploitation of the same
technology in the commercial field. Experiments and
start-up projects were performed and are to time
running in different parts of the world by installing full
body scanning systems in various locations such as
shopping malls, boutiques or dedicated scanning
centers.

Everything is actually ready to be exploited and all
the required hardware, software and solutions are
available: full body scanning systems, software for
the automatic and reliable extraction of body
measurements, e-kiosk and web solutions for the
presentation of garments, high-end and low-end
virtual-try-on systems. However, complete solutions
in this area have still not yet found the expected
commercial success. In fact, large investments are
required to setup a system that is fully functioning
and that generates profits. Moreover, time is
required to achieve the acceptance of consumers
and especially to establish a smooth collaboration of
all the involved commercial parties. Even though,
the potential offered by full body scanning
technology is huge and the commercial and
industrial sectors should begin to move towards it.
Hoping the year 2006 will reserve to human body
measurement technologies greater exploitations in
all domains, | wish you pleasant moments by
reading the present issue of the Human Body
Measurement Newsletter.

Technology

FaceSCAN®® and BodySCAN?®*"

New face and body digitizers from
3D-Shape GmbH - Germany

Source:
3D-Shape GmbH, Germany
The German company 3D-Shape GmbH,

specialized in 3D measurement technology, has
recently launched two new 3D scanning devices
dedicated to the measurement of the human body:
FaceSCAN*® and BodySCAN®". Both systems are
based on the same 3D sensing technology: white
light fringe projection.

The two optical 3D sensors are designed to image
body parts in three dimensions and are specially
developed for medical applications such as the
surgery and orthopedics.

The FaceSCAN®® sensor is dedicated to the fast and
precise measurement of the human face. It is
composed of two cameras and a white-light
projector. An arrangement of mirrors enables the
measurement of the entire face (from ear to ear) with
a single shot.
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FaceSCAN® system with arrangements of mirrors.
The main characteristics and advantages are the
very short acquisition time of about 0.8 seconds and
the high accuracy of the measurement, about 0.2
mm.

The characteristics of the scanner make it well
suited for application in the field of maxillofacial
surgery.

Face scan example: stripes projection, 3D surface model
and profile.

The BodySCAN® scanner is especially designed to
delivers 3D images of body parts such as the breast,
back or tights, for diagnostic purposes. BodySCAN?
is a portable 3D scanner suited to the measurement
of both faces and body parts. The system is
composed of two cameras and a projector integrated
in a movable unit. In addition, the measurement
head can be adjusted in the height and tilt. As the
FaceSCAN®, also the BodySCAN® is well suited for
medical applications due to the high accuracy of 0.2
mm and the short acquisition time of 0.3 seconds.
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BodySCAN® system and example of acquired 3D data.
More information about 3D-Shape products is
available at: www.3d-shape.com.
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Voxelan 3D Measure Workshop
The new 3D scans data analysis software
from HAMANO Engineering - Japan

Source:
HAMANO Engineering Co. Ltd., Japany

HAMANO Engineering (Japan) has recently
launched its new 3D human body measurement
solution Voxelan 3D Measure Workshop. It was
designed to increase efficiency, accuracy and
repeatability of body measure projects for
various applications.

Voxelan 3D Measure Workshop has to be used
in combination with a Voxelan scanning device.
After the measurement process, the resulted
data can be analyzed with various convenient
tools. The software is designed and implemented
in a way that just few clicks with the mouse
directly on the 3D scan data are sufficient to
perform instantly 3D measurement tasks. A list
of named 3D markers (vertex, nose, armpit, etc.)
can be placed upon the surface of the 3D scan.

Technology

The software will then automatically perform the
list of measures and fill out a result report that
can be exported or printed. In case of large-
scale anthropology measure campaigns, the
marker template feature is of great utility: the
markers have to be positioned only once, a
template can then be generated and applied
later on other 3D scans.

The main features of the software can be
summarized in the following points: intuitive
interface; import of 3D Voxelan scan data; real
time 3D visualization; manual measure of
distances, perimeters, surfaces and volumes; 2D
extraction of sections; markers placement and
automatic process by following a measure list;
easy marker editing; creation of templates for
fast marker positioning; results printing and
exporting; multi-language support.

Voxelan 3D Measurevvérkshop software screen shots. ‘

HAMANO Engineering produces various types
of 3D scanners that can be used in combination
with the 3D Measure Workshop software, to
measure the face, body parts, half of the body or
the full human body. Here are shortly presented
the two most recent developments: the 3D half
body scanner Voxelan LPW-1100 and the 3D full
body scanner Voxelan LPW-2000FW.

The half body scanner LPW-1000 is used mainly
by fashion industries. It measures a subject from
the neck to the knees by using four measuring
units. Each unit is composed of a CCD camera
and a laser light source. The total scanning time
is about 15 seconds and the achieved accuracy
of the measurement about 0.8 mm. The system
is easy transported by carrying the four
measurement units in a special case. Calibration
and adjustment of the scanning system is
automatically achieved by a simple “one-button-
push” process. Practical option tools are
available such as poles for keeping the subject's
body still.

-

Half body scanner Voxelan LPW-1100, measurement
principle and sample data.

The full body version of the 3D scanner, the
Voxelan LPW-2000FW, is based on the same
technology. In this case, eights units are
employed to acquire the shape of the full body in
about 5 seconds.
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LPW-2000FW,

Full

body

Voxelan
measurement principle and sample data.

scanner

More information about HAMANO products is
available at: www.voxelan.co.jp.

BodyFit 3D Full Body Scanner

An intelligent development
from GFal e.V. - Germany

Source:
GFal e.V., Germany
Researchers from Berlin have recently

developed a 3D full body scanner based on
combined use of simple images and a while-light
projection system.

The scanner has the aspects of a clean white
box of about 2.5 meter length. Inside the cabin,
two cameras acquire the silhouette of the person
at four different body positions. A beamer is
employed to project some white-light stripes onto
the body. From the projected stripes, the
software will compute about 100 predefined body
dimensions. The entire measurement process is
completely automatic and lasts about 90
seconds.

body measurements.
The data is acquired in a interactive way: the

person inside the cabin is instructed by a
speaker and by a monitor about how to
positioning himself. Additionally, an illuminated
ground plate indicates the four different positions
to take.

The BodyFit 3D scanner combines in a smart
way two techniques, namely shape-from-
silhouette and structured-light-projection, to
achieve 3D full body measurements at lower
cost. Fast image processing techniques are
employed to determine from the silhouette
images the height and specified contour points;
white-light stripes are then projected precisely in
the areas that have to be measured and their
images are processed. The results of the

automatic measurement process are the relevant
body size dimensions required for made-to-
measure applications. The accuracy of the
measurements is about 2-3 mm.

From left to right: inside the cabin, silhouette image
processing, stripes projection at selected positions,
computed 3D contours.

The advantage of BodyFit 3D over other 3D full
body scanners is evidently the cost, that should
ranges around €35'000. The developers of
BodyFit 3D also stated that commonly 3D full
body scanners, such as laser scanning systems,
produce an huge amount of data, with million of
measured 3D points, that has to be entirely
processed to obtain body size measurements,
even though about 90% of it is irrelevant for
made-to-measure applications. However, it has
also to be considered that BodyFit 3D is
especially designed and intended for made-to-
measure applications and therefore not
applicable for uses implying the need of full body
shape or additionally texture and color.

The full body scanning system was tested in
different places, as shopping malls, boutiques,
technical workshops, showbiz events. The
reaction of the publics was in general positive:
people considered positive the fact to be
measured without contact. Moreover, various
test persons reacted positively about the use of
white-light projection inside the cabin instead of
the lasers employed by other scanning systems.

More information about BodyFit 3D is available
at the following address: www.gfai.de.

ADVERTISEMENT

Need an affordable
3D scanner ?

corpus-e.com

www.corpus-e.com
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BodySABA and VatoSABA

3D body capture and measurement system
by the Laboratory for Digital Art and Science

By Sarajko Baksa,
SABALab, Cakovec, Croatia

In designing a workspace adequate to specific
working posture characteristics, it is necessary to
know the operator’s anthropometric measures. In
fact, workspace dimensions should be matched
to the body shape of the operator. However, the
determination of anthropometric measures for
each individual by conventional ways is a
complex and long lasting task. The SABALab,
Laboratory for Digital Art and Science (Croatia),
has developed a three-dimensional body
scanning system, called BodySABA, that
exploits the new digital technologies for an
accurate determination of all the key
anthropometric measures of the human body
that are relevant for applications in ergonomics.

.

Scanning with digital body capture system BodySABA
and detail of the 3D meshed model.

The body capture system BodySABA is intended
for the spatial 3D scanning of any object, with
the purpose of constructing virtual 3D models.
The system can be used for garment and
footwear design, garment and footwear industry,
car industry, development of video games,
construction of virtual bodies, creation of web-
oriented characters, 3D web applications,
anthropological researches, ergonomical studies,
health care applications, sports analysis, etc.

Full human body models obtained using the 3D
scanner are ideal for 3D computer animators,
ergonomists, anthropologists, physicians,
designers, and other professionals who require
precise and reliable 3D models of the body in
question.

The developed body capture system can scan in
three dimensions an average adult in about 20
seconds. It is able to determine for each
individual several thousands of coordinate
measure points, that describe the spatial shape
and the body volume of the person. As real
persons represent a population with a highly
variation of shape and body sizes, the density of
the measured points is adequate to compute the
anthropometrical sizes and to present on-screen
a reliable virtual model.

The knowledge of anthropometric measures and
the application of 3D digital graphic softwares
can be exploited for a quick and effective
development of ergonomic methods for the
modeling and designing of  workplace
environments. In fact, knowing the
anthropometric measures of the human body,
the fields of view and the zones of reach in a
workplace, it is possible, from the ergonomic
point of view, to precisely determine the ideal
shapes and dimensions of the working
environment for each individual operator, so as
to adapt them as much as possible to the
operator in question. The applications of the
results obtained by the investigations on
computerized workplace design can be very
helpful for an ergonomic and functional definition
of workplaces and their environments. Thus, by
reducing the operator's fatigue, the working
conditions can be ameliorated and at the same
time the productivity and the product quality can
be increased.

Further applications of 3D human body models
regards virtual reality. In fact, within the
SABALab, by employing sophisticated
techniques and software tools, it is now possible
to generate a complete digital identity, i.e. a
digital character, by creating a virtual 3D
biomechanical model based on a real or
imaginary person. Such a character is an
interactive virtual actor, which can speak, move,
express feelings and emotions. It is well suited
as a presentation mean in various digital media.
Moreover, it is possible to make the virtual 3D
character interact with 3D computer-generated
environments.

The generation of three-dimensional
biomechanical models of full human bodies are
more complex than the simple 3D reconstruction
of a geometric model.

The basis for the definition of complete 3D virtual
models is the knowledge of the body
dimensions, the different body segments and
their biomechanical characteristics. Moreover,
when the virtual models are interacting with
external elements, it is necessary to consider
which body parts will directly interact with those
elements (e.g. when handling or leaning on
them) and to define those parts which are near
to them or which only occasionally come in touch
with them.

The additional step for the generation of
complete 3D virtual models is the 3D character
animation. The modern, very popular, quick and
precise, but most of all financially demanding,
animation approach is based on the use of
motion capture (mocap) systems. These
systems are used to record three-dimensionally
motions and movements performed by real
persons. The recorded data is then used to
animate 3D characters. The motion capture
system developed by the SABALab, called
VatoSABA, digitalizes real human movements
and translates them into the behavior of virtual
3D characters. VatoSABA presents a new
authorial approach to computer character
animation of 3D virtual humans, which unites
minimal investment, precision and easiness of
use. The results are comparable with modern
automatic digital motion capture systems.

The combination of all the tasks - 3D human
body scanning, 3D anthropometrical
measurement, 3D biomechanical modeling, 3D
character animation - results in a complete 3D
human body model, which can be used for
various purposes. The figure below shows the
example of a digital generated virtual model of a

W e Y =
Body capture and measurement system BodySABA
(left), dynamic body measurement with VatoSABA
(center) and the resulting 3D virtual model of the driver
in a virtual automobile (right).

More information about SABALab can be found
at: www.croninot.com.

Reverse engineering for prosthetics
New techniques to innovate prosthesis
socket design and manufacture

By Giorgio Colombo, Massimiliano Bertetti,
Daniele Bonacini, Grazia Magrassi,
Dip. Ing. Meccanica, Politecnico di Milano, ltaly

We introduces some important aspects of an
innovative = methodology = which we are
developing, to customize design process of
lower limb prosthesis. An important aspect
concerns the reconstruction of the 3D digital
model of the stump, which replaces plaster cast.
For this aim we have used, compared and
integrated: (a) reverse engineering technologies,
for the external surface limb acquisition; (b) X-
ray technique, such as computer tomography
(CT), for the inner structure acquisition, divided
into components (bone structure, muscle tissue,
soft tissue and dermis); (c) medical imaging
technique, such as magnetic resonance imaging
(MRI), used for complete residual limb
acquisition that could be a CT substitute since it
is a non-invasive operating technique.

All these three methods are used to reconstruct
the geometric model of the external limb surface,
while CT is used for the bone reconstruction and
MRI for muscles and soft tissues; with the
integration between external surface and internal
components it is possible to obtain a complete
digital model of the residual limb. This model is
essential to permit simulations, that repeat both
technician’s manipulations and stresses between
stump and socket during patient’ movement.

Set up for geometry acquisition

In order to guarantee the comparison among the
digital models acquired by using the different
methods, it is necessary to define some
operative conditions for geometry acquisition; in
particular: (1) a patient's posture taken as
reference: this posture should be as much as
possible similar to the one adopted at the
present time for the manual acquisition during
plaster cast, which has been taken as reference;
(2) identification of fixed markers on the stump
which will be used in order to verify the obtained
dimensional parameters (lead shots for laser and
CT, vitamin E for MRI).

We realized a supporting device trying to reduce
constraints on deformable stump parts, even
these directly connected with standard laying
position of CT/MRI scanners, which causes
relevant deformations of flashy parts at stump’s
apex and gastrocnemio muscle. We tested
experimentally the different methods of
acquisition, analyzing four patients with
amputated limb below the knee.

Acquisition and reconstruction of the stump
geometry

In relation to 3D geometric model reconstruction,
we obtained the polygonal surfaces (in the .stl
format) from the three different measurement
techniques applied to the mentioned test cases.
1. Laser scanning

Non contact laser scanning may be a significant
method to control the modifications of lower
limb’s morphology, especially for the global limb
conformation and skin condition, and this is
necessary both at the start of prosthesis design
and throughout patient’s life, to register further
residual limb assessments and realize the
necessary functional socket variations.

continues at page 4
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Reverse engineering for prosthetics
New techniques to innovate prosthesis
socket design and manufacture

continues from page 3

We used a typical Reverse Engineering tool, the
laser scanner Minolta Vivid 9i, which is normally
used for industrial applications. The difficulties of
the 3D digital reconstruction are connected to
stump  deformability, due to  muscular
contractions occurring during acquisition, and to
skin artefacts following the amputation surgery;
in this context, the landmarks’ definition and their
positioning on stump are a crucial step. The
principal problems occurred during acquisition
are caused by noise generated by downy skin on
the stump, and by uncontrolled muscular

contractions especially in the fleshy parts at the
stump’s apex.

Stump image (note the signalized landmarks on the top)
and 3D laser scanning model.

2. CT acquisition

During CT acquisition, markers were used
according to laser acquisition; the digital
polygonal models of the skin and bones have
been calculated. As far as CT acquisitions are
concerned, we adopted the same limb support
employed during laser acquisition, in order to
keep the residual limb fixed in the delivered
position; this support was easily integrated into
the standard CT acquisition equipment tools.

3. MRI acquisition

Some problems occurred using our supporting
device, whose integration with the MRI
apparatus used for lower limb scanning was
difficult because the standard knee magnetic
bore requires horizontal leg positioning and our
system needs a little more volume to be totally
performing. MRI slices were affected by noise,
which needed a pre-processing filtering to

improve definition, but lost in detail quality; the
reconstructed digital model has been recognized
quite similar to the laser model, with a less
accurate and detailed surface.

CT skin-bone model (left) and MRI model (right).

Comparison of 3d digital models

The comparison between the reconstructed 3D
digital models of the lower limb surface shows:
(a) the laser model has a high quality in
morphological detail, necessary for the following
studies of limb/socket interface stresses; (b) the
CT models have a less skin quality, depending
on slice thickness, but have a good
correspondence with the laser model using the
same reference markers typology (lead shot); (c)
the MRI models have some volume differences
due to the little difference in posture during
stump acquisition, but they present a sufficiently
detailed surface.

In conclusion, we notice that the 3D digital model
reconstructed with a Reverse Engineering
system such a laser scanner presents a better
correspondence with the real skin surface: it
shows all the “abnormalities” due to amputation,
stump conditions and socket's possible
interactions. We use this model as reference for
the complete 3D reconstructed model.

3D complete model
To obtain the 3D digital integrated stump,
together with the external surface and the inner
bone structure, we aligned the different model
into the same reference global system, using the
software Geomagic Studio 7.0 to verify the
differences. The results obtained have
demonstrated that the integration of reverse
engineering for the external surface and medical
imaging (CT or MRI) for internal skeletal
structure permits to obtain a high quality digital
model for prosthesis socket design, and reduces
errors of current measurement operations and
traditional pre-casting process.

Models into global reference system (left), laser/bone
complete model (right).

This abstract is obtained from: G. Magrassi et
al., “Reverse Engineering and Rapid Prototyping
Techniques to Innovate Prosthesis Socket
Design”, Proc. of SPIE 6056, Three-Dimensional
Image Capture and Applications VI, 2006.

3D Modelling 2005

Short report about the congress
held in Paris

By Nicola D'Apuzzo,
Homometrica Consulting, Switzerland

This short report is intended to inform about
interesting presentations in the domain of human
body measurements held at the 3D Modelling
2005 congress in Paris (France) at the end of
September 2005. The congress was composed
of three different conferences: NUM 3D
regarding the digitization in the industrial and
architectural  field, HUMAN  MODELLING
regarding the digitization of the human body and
3D MEDICAL regarding 3D digitalization for
medical applications.

Totally, about 40 papers were presented during
two days, with a clear predominance of both
authors and attendees from France.

The papers presented at the conferences were

very interesting and the quality of the
presentations was high. It was clearly a
conference related to applications, few

presentations regarded new developments. An
important tendency seen at the conference was
the predominance of laser scanning technology
compared to other digitization techniques as
white light projection and photogrammetry.

The topics regarding human body measurement
treated at the conferences were of various
nature. In the following are shortly described
some interesting presentations to give an
overview of the different application areas.

Mr. Lefaucheux from SGI France presented the
impressive project about the 3D visualization of a
Egyptian child mummy. The two thousand years
old mummy was scanned at Stanford University
School of Medicine by using an AXIOM Siemens
scanner, one of only five CT scanners in the
world capable of producing very high-resolution
images. The scanner generated about 60'000
2D slices (0.2 mm slide density) of 2'000x2'000
pixels each. SGI created by using this huge
amount of data, the most detailed 3D model ever
created of a mummy. That allowed specialists in
various fields from Stanford University School of
Medicine and the Stanford-NASA National
Biocomputation Center to arrive at several
conclusions about the child who lived and died
2'000 years ago. The 3D digital model of the
mummy is also presented at the immersive SGI
Reality Center Theater, equipped with a curved,
large, 3'000x1'024 pixel projection screen. A
Silicon Graphics Prism visualization system
powered by 24 Itanium 2 processors and 30GB
of main memory allow attendees to interactively
study in 3D the mummy's remains, the linen
bandages surrounding her body, and the gilded
chest plate and face mask that remain of the
mummy's plaster cartonnage or casing.

Sherit mummy on CT scanner and differen 3D views
the sarcophagi and mummy.

Mr. Surville from Lectra Systems (France) gave
an overview of size surveying of the human
body. He stated that human body size surveys
have become a complete necessity. It had been
realized that anthropometric data could improve
the quality of product design and usability,
workstation and work place planning, and even
laborer safety in certain environment.

National surveys have been initiated in the past
in UK (SizeUK, 11'000 subjects scanned, 130
body measurement for each subject), in USA
(SizeUSA), but recently also in Sweden and in
France.

The standard posture used in all surveys
features the legs and arms slightly apart of the
human body, elbows and hand joints slightly
bent. This to allow an automatic determination of
the important anthropometric measures of the
human body (ISO7250). The most recent size
surveys (Sweden and France) have added
additional sitting and standing postures. New
surveys lunched in China also added the 3D
measurement of hands and feet.

§

3D data acquir in size surveying campaigns:
standard (legs, arms apart), standing and sitting
postures, foot and hand.

continues at page 5
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held in Paris

continues from page 4

Mr. Perruchot of the Centre National du
Numérique et de I''nnovation Textile Habillement
(France) presented the typical work performed at
the CNNITH. The center has the vocation of
making companies of the textile and clothing
sector aware of new digital technologies and
making these accessible. Case studies were
presented about about the design of completely
virtual collections and their virtual presentations.
The entire process can be divided in the
following different steps: (i) 3D full body
scanning, (i) human modeling: parametrization,
details editing (e.g. eyelids), texturization, (iii)
insertion of skeleton into 3D model for animation
purposes, (iv) motion capture and transfer of
motion data to skeleton to animate the model, (v)
definiton in 2D of cloth patterns: 2D cuts,
textures, tissue properties (e.g. elasticity), (vi) 3D
clothing of the model: stick 2D patterns together,
automatic 3D cloth simulation on the model, (vii)
add animation to the complete model, including
dynamic cloth simulation.

CNNITH has all the know-how, expertise and is
equipped with modern technologies as full body
scanning systems, virtual-try-on solutions and
modeling/animation software required to achieve
high quality virtual presentations. A practical
example was shown for the special case of
underwear cloth simulation.

*ﬁ

Example of the results for the digital virtual collection
and simulation of underwear.

The presentation of Bruyere et al. of INRETS
and LBMH (France) treated the large European
project called HUMOS2. The project regards the
passive safety in automobile industry and
involves 18 partners. Its goal is the development
of numerical human models able to predict the
injury risks for a wide range of the adult
population, under various impact conditions. For
this purpose, a male corps (1.73m, 80kg, 78
years old) was frozen in a driving position and
cut into 5 mm slices. His height, weight and
sitting height were close to the mean European
man (50th percentile). Organs contours have
been digitized on the physical slices by
anatomists and each bone and organ has been
reconstructed and meshed in 3D. The model
includes bones, ligaments, muscles, thoracic
and abdominal organs, skin, etc. The total
number of elements composing the entire model
is about 70'000. The validation of the model was
performed on both isolated parts and whole
model. The model responses were compared to
experimental data recorded on anatomical

subjects. Further improvements of this HUMOS
model should be given within the new European
project called APROSYS.

From left to right: original reconstructed “driving man’,
slice with contours, 3D head model, full 3D model.

Ms. Adress from Zefyr (France) gave a general
overview of state of the art of biometry in the
fields finger prints, iris and others. Very
interesting was the description of new generation
finger print readers that employ line sensors
instead of area sensor.

Two are the advantages: (i) the sensor is
cheaper, USB finger print readers starts from 15
USS$; (ii) no imprint is left on the sensor, making
the system more secure (in case of area sensor,
the finger has to be placed on the sensor and
therefore the fingerprint remains on the touched
area and someone could make a copy of it).

Also very interesting and promising technology is
the iris scanning. The iris of every person is
different and can therefore also be used for
identification. In this case, the image of the iris is
recorded by a camera. This method have
additional advantages to the fingerprint: (i) the
iris of a person cannot be damaged and remains
stable for ever (in case of fingerprints, the fingers
can be damaged, by e.g. cuts, and therefore not
be always recognized); (ii) the iris cannot be
copied (a fingerprint can be measured and a
copy can be easily produced); (iii) the iris can be
tested to verify if the eye is alive by sending
small light flashes and record if the pupil
changes size.

Other biometrics system used to date for
identification and recognition purposes are hand
shape, voice, and face. The presenter has
stated that face recognition technology has not a
great commercialization potential because of its
costs and its limitations in term of
|dent|f|cat|on/recogn|t|on success rates.

% ?6”
= S
Left: line sensor finger print reader, integration in USB
stick. Right: iris recognition system, example of images.

Information about the conference can be found
at: www.numerisation3d.com.

3-D Image Capture
and Applications VI

Short report about the conference, part
of IS&T/SPIE Electronic Imaging 2006

By Nicola D'Apuzzo,
Homometrica Consulting, Switzerland

This short report is intended to inform about
interesting presentations in the domain of human
body measurement held at the Three-
Dimensional Image Capture and Application VI
conference, part of the 8th annual symposium
Electronic Imaging organized by IS&T and SPIE
in San Jose (CA) USA from January 15 to 19,
2006.

Totally, about 40 papers were presented during
two days. The majority of both authors and
attendees were from North America and Asia. In
contrast with the previously described 3D
Modelling 2005 conference held in Paris, this
conference was strongly oriented to the research

field and less to the commercial one.
Summarizing, the conference was very
interesting with more than half of the

presentation to be considered very interesting.
Laser scanning technologies were the most
employed digitization methods, however many
presentations regarded new developments of
stereo-photogrammetry and white-light projection
methods. Two technical sessions were
especially dedicated to 3-D scans of the human
body.

Very variate were the contents of the
presentations, from anthropology, through
fashion, to ergonomics. In the following are

presented some works to give an overview of the
topics treated at the conference.

Prof. Razdan of the Arizona State University
(USA) presented the project aimed at the digital
3D reconstruction of George Washington done
by the PRISM laboratory of Arizona State
University. The lab features four laser digitizers
(of Cyberware and LDI), one face scanner (of
3dMD), two rapid prototyping machines and a
360° full immersion visualization room.

The project brought together forensic
anthropologist, digital artists and computer
scientists in the task of the 3D reconstruction of
George Washington at 57, 45 and 19 years old,
including detailed heads and bodies. Although
many other scanning projects such as the
Michelangelo project have successfully captured
fine details via laser scanning, the GW project
went further, i.e. to predict what that individual
might have looked both in later and earlier years.
The base data for the project was various: (i) 3D
laser scan of GW's face mask and GW's bust,
both done when GW was 53; (ii) 3D laser scan
of GW's statue; (iii) 3D scan of various dentures;
(iv) additional measurements from clothing and
2D portraits of GW. All the data was scientifically
combined to result in the three 3D models of
GW. These digital models were additionally
milled in high density foam to complete the work.

The bust of George Washington (left), laser scanning
the face mask (center), reconstructed 3D model of
George Washington (right).

Mr. Friess of the company Anthrotec Inc. (USA)
presented a very interesting application of 3D
head scanning for ergonomics. The purpose of
the presented work was to study the grow of the
braincase and face during childhood, i.e. the
analysis by advanced 3D morphometrics of the
direction and magnitude of these growth. A
typical application of this study is the production
of good fit bicycle helmets for children.

A Cyberware face scanner was used to scan
840 children in the age range of 2 to 19 years
old. About 20 landmarks were signalized by
small spheres placed on the face to facilitate the
analysis process. These signalized points were
then automatically identified in the 3D scan data
and analyzed statistically.

Left to right: Cyberware face scanner, landmarks on 3D
scan, superimposition of all scans, bicycle helmet.

continues at page 6
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3-D Image Capture
and Applications VI

Short report about the conference, part
of IS&T/SPIE Electronic Imaging 2006

continues from page 5

Dr. Sitnik and Mr. Filipczak of the Politechnika
Warszawska (Poland) reported about the
European research project named AURORA
aimed at the development of a dynamic 3D
measurement system, i.e. 4D, for the lower
extremities of the human body.

The measurement system is based on the
technology developed by the German company
Diers GmbH. Four scanning units are placed in a
rectangular disposition and directed
concentrically. Each unit is composed of a
camera and a laser lines projector.The projected
line structure includes a simple code (some lines
are brighter). The camera of the unit acquires the
scene at video frame rate (30Hz), the data is
then processed to determine by triangulation the
3D profiles of the lines projected on the human
body. Each unit measures the 3D profiles
independently, the 3D data is then merged
together to form a 360° measurement of the
human body. Different laser light frequencies are
used for the different units to allow a
simultaneous acquisition of all units without
interferences. The result of the measurement is
a set of 3D point clouds of the lower part of the
person at every time step.

Research & Conference

Prototype design of 4D body scanner and stripes
projection with code (Formetric, Diers Germany).
Muendermann et al. from the Standford
University (USA) and the University of Maryland
(USA) presented a method for markerless
motion capture based on the visual hull
technology. The system being developed by the
BioMotion laboratory of Stanford University uses
8 high speed video cameras (656x494 pixels),
and does not require skin based markers.

The method involves the following steps: (i) the
subject performs a task, such as walking, while
data is recorded simultaneously by 8 cameras
placed around him; (ii) determination for each
camera of the silhouettes of the person by image
background subtraction; (i) from these
silhouettes, a 3D visual hull is created by
projecting the 8 silhouettes together at each time
step; (iv) the 3D hull is segmented into
articulating body segments which are matched
with visual reconstructions; (v) from the positions
of the segments the joint kinematics can be
calculated.

S

The complete pipeline allows to go in an
automatic way from the data acquisition to the
full body kinematics. The implementation of this
new technology offers the promise for simple
and time efficient human movement analysis for
research purposes and for clinical practice.

S

8 2 \L : i f -—!
Images from 8 cameras and segmentation of 3D
Information about Electronic Imaging
Symposium can be found at the following
address: www.electronicimaging.org.

model.

ADVERTISEMENT

This place is to rent.

Put your advertisement here and
reach customers interested in
3D human body digitization.

For more information send an e-mail to:
info@homometrica.ch

Browzwear's 3D visualization technology
The president of Browzwear
presents V-Sticher

By Yanir Farber
Browzwear Internat_ion_al Ltd., Israel

ol

Snapshot of V-Stitcher.

One of Browzwear founders, Avihay Feld, was
frustrated from the poor shopping experience of
buying cloth online: « There was no fun in buying
cloth on-line, it was like buying a book or a
blanket». We all know that buying cloth is an
emotional decision based on the visual look of
the garment and its fit. These two elements were
missing on the web. We decided to create a
virtual fitting room that will enable the user to
create his own virtual body easily and to try on
the garment he would like to purchase. The user
would like to see the garment from all angles and
our first application C-Me provided it.

However once we have presented this
application to industry leaders their reaction was
interesting: «We could use your capability of
creating a virtual garment at our design and
product development processes. It is more
important for us then to use it on our web site».
This is how the Virtual Stitcher started. Ninety
men years of software development later,
Browzwear's software solutions are the leading
3D application at present, yet in a small not very
mature market, but with huge potential for
growth.

Applications

True-to-life 3D garment modeling and web-
based sharing of concepts and models, receiving
immediate feedback to virtual garments, saving
sample costs and reduce time to market that's
the big picture. But what features will truly
ensure that this type of innovative package
provides a real solution? Here is its demanding
list of features, a useful guide to evaluate market
offers around the topic of 3D visualization
technology: (i) user-friendly interface: to ensure
that pattern makers feel more comfortable with
the software than programmers and 3D artists,
and not the other way around; (ii) intuitive
design: to guarantee that it rapidly becomes an
integral part of the design process; (iii) real-time
response: to enable real-time modifications and
immediate feedback to every element that might
be changed in a garment such as pattern, fabric,
color or print; (iv) seamless integration: to allow
users to run the software in conjunction with all
existing CAD packages and formats; (v)
adaptive: to enable designers to view garments
on virtual models with different body sizes and
shapes, races and ages; (vi) installed base: the
technology used is really innovative; nobody
would like to be a guinea pig of new technology
as such.

Browzwear’s V-Stitcher answers to all of those
requirements. Working in connection with Gerber
Technology’s AccuMark PDS, AccuMark V-
Stitcher enables designers to even create a
virtual garment from a 2D pattern on a
personalized 3D body image. The partnership
with a strong international player like Gerber
Technology also provides the benefit and
security of a global organization to the
international user community when it comes to
worldwide service and training requirements.
Browzwear's V-Stitcher today is implemented at
150 companies in 30 countries. Among them
brands such as Benetton, Nike, Adidas, Russell
Athletic, Delta Galil, Beach Patrol and Ocean
Sky.

The clients vary in terms of size, garments type
and modes of operations. Companies using this
application might be private labels, brands,
retailers and any company, which is involved
with garment design.

Example of results achieved by V-Stitcher.
The type of benefits experienced by users of V-
Stitcher are manifolds: (i) having fewer physical
samples; (ii) reducing product development and
design cycle time; (iii) enhancing internal and
external cooperation in the chain of pattern
maker-designer-buyer-merchandiser; (iv) getting
the clients involved earlier in the design process
and thus improving hit rates; (v) creating more
focused collections quicker and closer to
manufacturing time; (vi) creating garments with
better fit.

Once this type of application will be widely
deployed, the industry will be revolutionized. The
world will truly become a global village, in which
it doesn’t matter if the retailer is in New York, the
designer in ltaly, the buyer in Ohio and the
manufacturer in Bangladesh. They all will
communicate easily with virtual garments for a
cheaper, faster and smoother process. It is just a
matter of time until this approach takes hold.
Soon nobody will understand how the process
was so “physical” in the past.

For more information about Browzwear and its
products is available at: www.browzwear.com.
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Formax anthropometric dummies
CAD Modelling launches a children's body
shape survey to reshape the dummies

By Chiara Ferretti,
CAD Modelling Ergonomics Srl, Italy

Formax dummies, from baby to boy.

CAD Modelling Ergonomics, a loading force in
industrial modeling for over thirty years, has
been developing a system created to help
designer and model makers achieve the best fit
criteria: the anthropometric dummies Formax.

Formax dummies, made in fiberglass, are
available for babies, kids, teenagers at any
growth stage, as well as men and women in
many morphological conformations, from slim to
extra heavy, with dimensions based on
worldwide morphology market research. The
Formax dressmaker mannequins are fully
articulated with easy detachable limbs.

Applications

These are the only test dummies engineered
according to the Theory of Anthropometric
Structures, by Silvio Quattrocolo, today's
technical consultant of the company. Though
international studies and with the help of the
computerized body scanner ScanFit, different
types of individuals are classified accurately in
several anthoropometrical groups, each one
representing a number of physical
conformations. The patented Formax dummies
represent exactly these conformations and
assure that apparel collections are tailored to
today's customer stature and form. The
international body conformations are regularly
checked and if necessary the dummies are re-
shaped or re-dimensioned.

Recently, research conducted by CAD Modelling
showed a sharp increase in overweight school
children. For this reason, the company decided
to introduce the boy dummy with an obesity
conformation: the new Plump Formax, a dummy
corresponding to a nine years old obese boy of
approximately 134 cm height (see figure on the
right).

For year 2006, CAD Modelling is launching a
new project aimed at improving knowledge of the
children's boy shapes. The company has
teamed up with the University of Pisa (Dip. di
Ing. Nucleare e della Produzione), the University
of Siena (Dip. di Igiene e Scienza della
Nutrizione) and the Government of Tuscany.

The goal of the project is to create a complete
anthropometric database of children from 8 to 13
years old. CAD Modelling will use a new 3D
version of its ScanFit body scanner, which is
configured to classify body shapes into
designated morphological classes.

Within the clothing industry, the resulting
database will be used to update garment
shapes, especially for the critical issue of
garment volume. It will also have application in
the medical sector, where it will be used to
create a system able to provide 3D
representations of back diseases and to perform
morphological analysis of children's obesity.
Information will also help in the ergonomic
design of school furniture and sports equipment.

The plump Formax (left) and the standard version
(right) of the boy dummy.

For information, please contact CAD Modelling
Ergonomics: www.cadmodelling.it.

3D full body scanning for plastic surgery
An aid in planing body contouring surgery

Extracted from the original publication of Buskirk
T.D. et al.,”3D Body Scanner: an aid in planing
body contouring surgery”, Proc. of Plastic
Surgery 2005, September 24-28, Chicago, USA

Modern technology has developed body
scanners that create an accurate three-
dimensional subject image. The study presented
in the publication aimed at collecting and
comparing standard body contouring data from
3D scanners and anthropometric measurements.
Forecasted models of prospective body
contouring procedures were then mathematically
implemented for the purpose of developing 3-D
views of multiple predictive outcomes.
The scanning system employed for the study
(Novaptus Systems Scanner Suite) uses white
light phase profilometry to rapidly produce a
three-dimensional image of the subjects. From
the scan data, the system measured
suprasternal-notch-to-nipple and nipple-to-nipple
linear lengths and bust, contoured-bust, under-
bust, waist, hip, abdomen, thigh and knee
circumferences. These findings were compared
to anthropometric measurements on the same
subject population.
b 5

Subject scan and measurement extraction of pre-
operative  subject (leff) and 7 month breast
augmentation post-operative subject (right).

In a 12 month period, the authors scanned and
anthropometrically measured 72  subjects
undergone to different surgical interventions (16
breast augmentations, 7 mastopexies, 26 breast
reductions, 20 abdominoplasties, 34 bilateral
lipoplasties and 3 gynecomastia reductions).

In addition, during some surgical interventions (5
breast augmentations, 4 breast reductions and 4
abdominoplasties) was performed in real time
“virtual predictive modeling” to forecast post-
operative results.

The results of this study demonstrated the
safety, efficacy and reliability of the white light
scanner. It could be demostrated that digital
scanning was as accurate as the classical
anthropometric measurement techniques. For
breast augmentation and breast reduction, both
pre- and post-operative linear measurements
demonstrated pronounced concordance. For
abdominoplasty subjects, hip, waist and thigh
circumferential measures were concordant
across all intervals.

The ability to electronically derive the scanner
measurements simultaneously suggested that
the scanner provided even greater efficacy in
clinical settings than classical anthropometric
measurement techniques.

In addition, the scanner was also employed as a
predictive tool for body contouring. Measurement
tools and embedding tools within the Novaptus
Virtual Surgery Suite allowed the surgeon to
volumetrically manipulate the subject's pre-
operative contour to virtually model it to the
desired shape.

Placing the virtual breast im;;indts on the pre—operétive
scan (left) and the resulting forecasted 3D model (right).
The objectives of this study were met and
reinforced. The author's initial hypothesis, that
digital technology was valid and could be applied
to accurately record body contouring results,
suggested that the scanner provided greater
efficacy than anthropometric measurements in
clinical settings.

The sequential hypothesis, that predictive
modeling could be used to advantage by both
surgeon and subjects, was demonstrated by
accurate  real-time forecasted  modeling,
validation comparisons and data archiving.

..J' .
Comparison of breast augmentation pre-operative
subject's 3D scan image (left), forecasted 3D model
(center), 7 month post-operative subject scan (right).
More information about Novaputs products and
solutions can be found at the following address:

www.novaptus.com.

ADVERTISEMENT

Affordable 3D scanning service

Handyscan 3d

New service of Homometrica Consulting:

3D scanning with the new Handyscan 3d
hand-held auto-positioning laser scanner

www.homometrica.ch/docs/hs.pdf




