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Scanner-based Made-to-Measure
Services at C&A

The E-Tailor project demonstrates
the proven functionality of the
scanner-based industrial made-to-
measure process at its main
demonstration site, the C&A flag-
ship store in Hamburg, Germany.

Company statement
The E-Tailor Project has clearly offered C&A the
perfect opportunity to investigate this developing
market and to test these new technologies in a
large retail store environment. Together with
Human Solutions, some of the main technology
partners of the E-Tailor project, and reputable
German based supplier we developed a full sup-
ply chain for Made to Measure Suits, Jackets and
Trousers including the key steps of:
• Scanning a Customer’s Individual Body Mea-

surements with a Human Solutions Bodyscanner
• Utilising Made to Measure Software for compo-

sing a Customer’s individual order
• Transferring a Customer’s order and key mea-

surements to our suppliers
• Delivering a Made to Measure garment in 4

weeks.

A complete suite of technology solutions to offer industrial made-to measure services pages 2 & 3
Real business integration and demonstration sites pages 1 & 4
Project partners and full contact details page 4



The E-Tailor Suite of Products

E-TAILOR  smart
card applications 
The e-Tailor Smartcard software
developed by LAKE Communi-
cations enables the loading, sto-
rage and reading of compressed
3D body representations (Layered
Point Data - LPD - files as developed by NTU), in addition to the pri-
mary measurement XML files. This is a particularly interesting achieve-
ment, since it opens a new path for a new range of smartcard appli-
cations, involving the storage of sensitive personal data, which are
under the full control of the owner. This is the best solution to the data
protection problem. The e-Tailor smartcard application was developed
using specially designed Javacard applets, which run from a web brow-
ser to read/write from the latest advanced Javacards using the
Opencard Framework (OCF).

Advanced Shape Analysis Software
(Active Shape Models Generator)
Initially developed by University College London, and currently acqui-
red under licence by e-Tailor, this data analysis application has been
adapted to interface directly with SomaView, a 3D body Visualisation
Software developed by the Somatometric Institute/SomaVision. BMV
enables the user to model and analyse the 3D shape of a filtered popu-
lation subject directly from the 3D data (Active Shape Models), as well
as to use the results of the active shape modelling in order to quanti-
fy the modes of variation of the 3D shape. In that way, users can utili-
se the variation modes for automatic somatotype generation inde-
pendant of a-priori assumptions and without the use of collateral
data. It is a novel approach that deviates from the current trend of
assessing and describing human body shape indirectly by using body
measurements.

Morphological Editor Software 
The Morphological editor developed by Lectra & Human Solutions
automates a large number of pre-processing steps that are current-
ly performed manually, in order to derive a ‘watertight’, smooth
and segmented body surface to which a suitable 3D garment will be
simulated and fitted.

Draping a virtual garment on a human avatar and obtaining an objec-
tively, as well as subjectively realistic appearance, is a very “hot” issue
for virtual prototyping (design of new collections), which is currently a
time-consuming and costly iterative process (from sketch to patterns to
sample garments, which have to be tried on mannequins, modified and
often redesigned).

European Anthropometric Database (EAD)
■ The EAD developed by Athens Technology Center (ATC) is an

object-oriented database. Main objects are 3D body representa-
tions and body measurement sets. 

■ EAD permits uploading of data from remote sites (collection cen-
tres for future European sizing surveys and/or National
Anthropometric Databases, built according to the EAD model).
XML notation is used for data interchange.

The main advantages of E-TAILOR’s EAD are:

1. Scale: 
An upper bound estimate for the total number of 3D body data
that may eventually be stored is 100,000 3D bodies. Depending on
the size of the final representation per 3D body (currently ran-
ging from a few MBs to a few 10s of MBs), the scale of EAD is esti-
mated to be immense.

2. Commercial advantages:
EAD represents a raw model for Anthropometric Databases, as well
as for customer data stored by retailers and mail order groups that
will introduce MTM services, either at their retail outlets, or at
Virtual stores.

System-independent Body
Measurement Software
The system-independent
measurement software
developed by the
HUMAN SOLUTIONS
GmbH allows the fully
automatic extraction of
body measurements
from 3D body scans
recorded by body scan-
ning systems like e.g. the
VITUS/Smart laser scanner
offered by HUMAN
SOLUTIONS. By guarante-
eing that unified and reproducible measurement results can be obtai-
ned from different scanning systems, it provides the basis for an inte-
gration of the 3D scanning technology into the process chain for indivi-
dualised products and thus for a wide market penetration.
In particular, the system-independent measurement software of the
HUMAN SOLUTIONS GmbH provides
■ Fully automatic extraction of all measurements necessary for the

MTM chain,
■ Measurements taken by standardized measurement methods,
■ Configurable measurement rules based upon user’s needs,
■ Possibility for interactive adaptation to individual customer’s wearing

habits,
■ Measurement results independent from scanner hardware,
■ Standardized output (structure, format).

© 2002 HUMAN SOLUTIONS GmbH

© 2002 HUMAN SOLUTIONS GmbH

© 2002 HUMAN SOLUTIONS GmbH

© 2002 HUMAN SOLUTIONS GmbH © 2002 HUMAN SOLUTIONS GmbH



Intelligent Pattern Alteration
Software
The technology gap between
3D body scanners and clothing
CAD/CAM production systems
has been filled by IPA software
development.  NTU pattern
cutting experts in conjunction
with Lectra have worked
alongside 2D/3D mathemati-
cal modellers to produce pro-
totype software for womens-
wear.  Scan data is analysed
for shape characteristics so
that expert system adjustments can be made to patterns for perfect fit.

Customised Order Clustering
Software
MTM order workflow optimisation system based on 3D body shape
and size analysis to reduce costs of MTM and mainly Mass
Customisation services by reducing the need for single-ply cutting of
fabric. It will apply statistical analyses of MTM modification orders as
functions of 3D body size.
The Customized Order Clustering software developed by TELMAT
Industrie enables the classification and clustering of MTM orders
based on a statistical analysis of the corresponding customers’ body
size data (body measurements and body shape data). This software
can be used to derive generic body models according to body shape
analysis criteria. This is also a particularly interesting achievement,
since clustering MTM orders will enhance the cost effectiveness and
success of customised services thanks to a limitation of single-ply cut-
ting, notably for the corporate clothing market.

Web enabled components 
for MTM integration
The system developed by Investronica includes front-end compo-
nents with links to the virtual try-on software, 3D scanning software
and Smart cards.
The system has also links to back-end components such as the manu-
facturer’s ERP, the automatic alteration software and the MTM pro-
duction sequencing software.

■ Radical improvement of the manufacturing chain for MTM goods
from the Point of Sale (Real or Virtual) to the Manufacturing
plant linked by the Internet.

■ More efficient manufacturing of MTM goods. (see demo page 4)

Virtual Try-on Software & Clothing
simulation animation applications 
The Real Time Virtual Try On is an altogether new approach to online
visualization and immersion that lets any standard web browser dis-

play interactive 3D dressed virtual bodies. Our approach provides a
minimal response time to the user, since a major part of the content to
be manipulated is generated on the client side rather on the server.
The MIRALab Virtual Try On client application is not only involved in
the visualization of garments, but also used for the calculation of the
cloth and body deformation.

The architecture of the client
makes use of three different lay-
ers for the implementation: C++,
Java-Script and HTML. The Real
Time Virtual Try On ActiveX con-
trol is composed of several
modules: the FTP client for
downloading data from the ser-
ver, the VRML loader that is in
charge of loading the data into
the scene manager, the skeleton

animation player for animating the mannequin skeleton, the
body/cloth sizing module for fitting the body and clothes to the user
measurements, the skin and cloth deformation module for real-time
animation, and the 3D viewer for visualization of the scene.

MIRACloth engine includes
the modules of mechanical
model, collision engine, ren-
dering and animation. The
algorithms have been inte-
grated in a 3D design frame-
work allowing the manage-
ment of complex garment
objects in interaction with
animated virtual characters.
This integration has been
carried out in the form of a 3DStudio Max plug-in. MIRACloth makes
use of predetermined conditions between the cloth and the body
model, avoiding complex collision detection and physical deforma-
tions wherever possible. Garments are segmented into pieces that are
simulated by various algorithms, depending on how they are laid on
the body surface and whether they stick or flow on it. Clothes are clas-
sified into several categories depending on how the garment is laid on
and whether it sticks to, or flows on, the body surface.

Virtual Store (Integration platform)
The Virtual store developed by ATC is a typical business-to-customer
interactive E-Commerce application, highly multimedia-oriented. A
simplified version of the Virtual store prototype will be used at e-
kiosks.

The E-TAILOR
Virtual Store
aims to introdu-
ce the vital ele-
ment of virtual
realism, besides
the Internet
shopping fun
aspect, at least
to the extent
necessary to
convince the
customer that “this is not a shopping game”. This will be achieved
by the following missing aspects from existing sites:

■ Very close to real 3D bodies, wearing “real” simulations of gar-
ments (constructed from real patterns, incorporating certain
mechanical fabric properties).

■ Animated dressed mannequins. 



Scanner-based Made-to-Measure
Services at C&A
In addition, MIRALab developed animation software that was demon-
strated in our Hamburg store to show how scanned measurements
could be transferred into animated simulations, which emulate the
fabric and style of garments being selected by a customer. Through the
extraction of specific measurements from scan data derived from the
HUMAN SOLUTIONS  Bodyscanner, MIRALab developed attractive
body visualization with automatic addition of texture and individual
skeletons. This represents the generation of animatable texture
bodies. This technological development is a clear step forward and an
industry milestone for mass customisation technology offering retai-
lers and customers the opportunity in the future to visualize their
made-to-measure orders if they wish so. This application was integra-
ted into ATC virtual store platform.

At C&A, the opportunity to
participate in the E-Tailor
project was the chance to
work together with leading
European developers of
new technologies to
investigate the possibility
of offering customers
Made to Measure as well as
ready to wear clothing in
our Men’s formalwear offer
in our Hamburg store in
the most modern and
advanced way.

E-Tailor has not just been about theory but also the opportunity to test
new technologies in practice.

MtM services at Induyco
Investronica and Induyco have installed a fully working system for cap-
turing Web MTM orders, automatically processing these orders and
integrating the whole MTM operation with the administrative ERP.
The system is now operational and is being used for ordering and
manufacturing of real MTM orders for shirts offered at El Corte Inglés. 
The software of the system has been set up using all the generic
components developed by Investronica in e-Tailor, including:
• Web Garment Catalog
• Input of Web MTM orders, including customer body measure-

ments and preferences
• Acceptance of MTM orders conditioned to fabric availability and

integration with the Administrative ERP
• Automatic 2D Intelligent pattern alteration
• Automatic marker making and automatic cutting
• Web Tracking and modification of MTM orders.

The method implemented to automatically adapt the 2D patterns for
a given customer order, is based on the use of standard 2D patterns
plus a set of knowledge rules that specify how the patterns should be
adapted to perfectly match customer measurements and fit preferen-
ces.
The automatic marker-making step is followed by the automatic cut-
ting on a flexible cutting line.

Demonstration of Commercial Application of E-Tailor Developments:

Project partners

European Apparel and Textile Organisation
24 rue Montoyer-Box 10, B-1000, Bruxelles, BELGIUM 
Tel: +32 2 285 48 85, Fax: +32 2 230 60 54
www.euratex.org

BPI HOHENSTEIN E.V.
Schloss Hohenstein, D-74357 Bönnigheim, GERMANY 
Tel: +49 7143 2710, Fax: +49 7143 27151
www.hohenstein.de

ATHENS TECHNOLOGY CENTER S.A.
Astronafton 1, Marousi, 151 25 Athens, GREECE 
Tel: +30 10 68 55 560, Fax: +30 10 68 55 564
www.atc.gr

C&A SERVICES
Jean Monnetlaan, B-1804 Vilvoorde, BELGIUM 
Tel: +32 2 257 68 00, Fax: +32 2 257 68 81
www.c-and-a.com

INDUSTRIAS Y CONFECCIONES S.A.
Tomas Breton, 62, 28045 Madrid, SPAIN 
Tel: +34 91 46 80 300, Fax: +34 91 52 77 557
www.induyco.es

Nottingham Trent University 
Size-shape-fit Research Unit
Department of Fashion & Textiles
Burton Street, Nottingham NG 1 4 BU, UK 
Tel: +44 115 848 2398, Fax: +44 115 848 6040
www.ssf.ntu.ac.uk

MIRALab - University of Geneva
24, rue General Dufour, 
CH 1211 Geneve 4, SWITZERLAND 
Tel: +41 22 705 77 69, Fax: +41 22 705 77 80
www.miralab.unige.ch

LECTRA S.A.
16-18 rue Chalgrin
75016 Paris
Tel : +33 5 57 97 80 00, Fax : +33  5 57 97 82 32 
www.lectra.com

INVESTRONICA SISTEMAS
Tomas Breton 62, 28045 Madrid, SPAIN 
Tel :+34 91 46 78 210, Fax : + 34 91 52 77 557
www.investronica.com

TELMAT INDUSTRIE S.A.
6, rue de l' Industrie 68503 GUEBWILLER, FRANCE 
Tel: +33 3 83 54 80 76, Fax: +33 3 83 54 80 77
www.telmat.com

HUMAN SOLUTIONS GmbH
Europaallee 10 - D 67657 Kaiserslautern, GERMANY 
Tel: +49 (0)631/303 5600, Fax: +49 (0)631/303 5700
www.human-solutions.com

SOMATOMETRIC INSTITUTE
Ermou 51, Athens, GREECE 
Tel: +30 10 32 23 979, Fax: +30 10 32 39 159
www.bodymetrics.gr

INSTITUT FRANÇAIS DU TEXTILE ET DE L'HABILLEMENT (IFTH)
1,Rue de la Louisiane, 49300 CHOLET, FRANCE 
Tel: +33 2 41 49 52 70, Fax: + 33 2 41 49 52 59
www.ifth.org

LAKE HOLDINGS
Beech House, Greenhills, Road Tallaght 
Dublin 24, IRELAND 

Tel: +353 71 56 831, Fax: +353 71 55 069
www.lake.ie

ALSAVET INDUSTRIES S.A.
35 Rue du Maréchal, Joffre 67240, 
Bischwiller, FRANCE
Tel :+33 3 88 90 52 14, Fax : + 33 3 88 90 51 22
www.alsavet.com

OTTO VERSAND
Wandsbeker Str. 3-7, 22172, Hamburg, GERMANY 
Tel: + 49.40.6461.408, Fax: + 49.40.6461.7469
www.otto.de
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