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3.1 Publishable summary 

Over the last decades, human body metrics have been used to improve human-product interaction. Along 

this period, the use of 1D-measurements in “classic” ergonomic applications (e.g. workplace design) has 
been extended to consumer goods industries such as the automotive, apparel, furniture or orthopaedic 

products. 

New technologies for the gathering, storage and analysis of anthropometric data (i.e. 3D scanners) have 

boosted the availability of digital anthropometric resources. Since 1999, over 16 large-scale national 
body scanning surveys have been conducted around the world (six in Europe) gathering 3D shape data from 

over 120,000 subjects (~50,000 Europeans). The availability of these data pools has created the 

opportunity to exploit shape information beyond current 1D-measurement use. 

 

However, these data pools are dispersed and heterogeneous (e.g. obtained through different scanning 

technologies and owned by different organisations) and, above all, the exploitation of 3D data at 
industry level requires knowledge, skills and resources beyond the means of companies, 

especially SMEs. These barriers have until now confined the use of existing 3D shape data to scientific and 
academic research.  
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R&D work will focus on the systematisation of proven methods for 3D shape data aggregation and analysis 

in a reliable but economically sustainable way, as well as on the development of sector-specific applications 

and user-friendly interfaces. Main R&D objectives of the project are: 

(i) Anthropometric Data Harmonisation – making original 1D and 3D data usable. In order to 

make original raw scan data and 1D-measurement sets treatable by the multivariate analyses that 
will render shape information exploitable in product design environments, we need to convert the 

original data into a common and manageable 3D mesh structure based on the correspondence of 

homologous anatomical points, hereafter referred as “Homodel”. 

(ii) Analysis and extraction of new shape information from Homodels. In order to analyse and 

extract shape information from large samples of dense 3D meshes of Homodels describing human 
body shape, complex multivariate analyses should be applied (e.g. Procrustes Alignment –PA, and 

Principal Component Analysis - PCA). These treatments can synthesise, from a sample of subjects, 
the modes of variation of the thousands of points configuring the Homodel mesh to a manageable 

number of parameters (eigenvectors). These parameters may represent, for instance, how body 

weight, height or muscularity varies across the population analysed. These techniques allow the 
consistent and objective generation of statistically representative mannequins corresponding, for 

instance, to the average shape (or to the dimensional boundaries) of the analysed population 
sample or of a number of sub-samples of it. 

(iii) Developing sector-specific services to the reach of design teams of companies. Even if O1 

and O2 will solve the problems of DAD gathering and its efficient analysis, end user companies will 
still be far from directly using its outcomes, since it requires certain knowledge of advanced 

statistics. Thus, we aim to develop intuitive user interfaces enabling designers to select target 
populations, launch shape analysis, focus on the relevant body parts, and directly connect the 

results to their design activity. Specific GUIs will be developed for each of the sectors addressed in 
the project Orthotics, PPEs and Fashion. 

(iv) Implementing a secure, upgradable and scalable EUROFIT portal architecture. existing 

DAD portals, EUROFIT should enable its upgrade and up-scale to new data and services adapted to 
the needs of data owners, developers and end-users including: (1) secure hosting of centralised and 

decentralised databases of homologous models; (2) enabling further development of application-
specific services to exploit the new 3D DAD resources, by defining an open API-based framework 
enabling innovative ICT SMEs to create novel data management tools and services, or recombine 

the existing; and (3) reusing of existing 1D-based analyses. 

Our overall aim is thus to implement an online platform and an open framework that enables: 

[1] Designers and industrialists to draw useful shape information and use it in their product 

development processes in an easy and direct way 

[2] Database owners to pool the data they already hold and obtain revenues from its exploitation 

[3] Third party IT companies to develop new services to reuse pooled data in unforeseen ways 

The main partial results that will be obtained along the project will be: 

(a) Pre-treatment algorithms for the automated cleaning and repairing raw scan meshes  

(b) Systematic and robust methods for the automated creation of individual homologous 3D models 
from raw scans 

 Template-based methods – very flexible in terms of input data 
 Subdivision-based methods – minimal loss of original information 

 Conversion methods between different 3D homologous representations of the scans 

http://www.youtube.com/watch?v=4qkBilUEzL0
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(c) Systematic and robust methods for the automated re-creation of individual homologous 3D models 
from 1D measurement sets 

(d) Implementation of optimised PCA-based shape analysis web-services enabling the online shape 

space exploration and the creation of statistically representative mannequins or avatars. 

(e) Optimisation of end-user interfaces and functionalities of the portal for the three sectors addressed: 

Orthopaedic, Fashion and Workwear. 

(f) EUROFIT portal prototypes at different stages of development including: 

 Spanish and German 3D databases plus re-created 3D databases from 1D data from other 

regions and countries 
 Re-used functionalities from iSize measurement-analysis portal 

 Distributed portal architecture enabling both externally hosted data treatment services and 
databases storage 

(g) Results from the four-month demonstration of the portal use by the three end-user companies 
participating in the project, which will consist of prototypes of their products; e.g. knee braces, 

protective trousers and fashion shirts. 

 
Example of homologous 3D scans of women 

 
Automated hole-filling process 

 
Example of shape analysis of legs for knee bracing 

 
Example of shape analysis of lower limb for trousers  

EUROFIT concept, novel at global scale, will consolidate and put Europe largely forward in the knowledge 

transfer to industry in the Digital Anthropometric Data exploitation area, in particular to sectors dominated 
by SMEs. It will enable a dramatic increase in the quantity and value of the Digital 

Anthropometric Data on offer to European industry.  

The access to reliable international 3D data provide industrial end-users with a better knowledge of their 
customers in new markets and will enable IT companies to offer this information to other sectors and 

markets, beyond the ones already addressed. EUROFIT portal will stimulate innovations based on the 
development of better ergonomically performing products to citizens. Moreover, it will significantly 

reduce time and cost to industry end-users in the integration of anthropometric data into product design, 
especially if compared to the outsourcing of equivalent services. 

EUROFIT architecture will enable the scalability (to other industry sectors) and the upgrade (to new types of 

3D data) in a fast and profitable way. This will foster the progressive enlargement of the initial IT 
partnership to wider communities of contributors. 

MODE 1 (60%)
Lenghts

+8” thigh girth

MODE 2 (20%)
Girths

Widths

MODE 3 (7%)
Hiperflexion

(sagittal angle)

MODE 6 (2%)
Varus-valgus

(frontal angle)

MODES 4&5 (6%)
Leg opening

noise

MODES 7-10 (2%)
Thigh-calf

discrepancies



6 

 

During the first year of the project, the first prototype of the portal providing basic functionalities 

and including external services for shape data exploration has been released. 

Moreover, regarding the harmonisation of data, fully functional and validated prototypes where developed: 

 Automated raw scan pre-treatment algorithms 

 Automated creation of individual Homodels from individual raw 3D scans 

 Automated re-creation of individual Homodels from individual 1D datasets 

 Stand-alone tools for the manipulation and shape analysis of Homodels 

 Stand-alone tools for the creation of statistically representative virtual mannequins (full body or 
body parts) from a sample population selected 

 External web-based services enabling fast and optimised shape analysis 

The project consortium is made up of six partners. 

 

 

It was built in order to guarantee: 

 The access to the required background knowledge/technology to be used as a baseline (HS; 

 The skills and resources to undertake the challenging RTD proposed work (HS, IBV, Hypercliq); 

 The industrial capability to absorb the delivered tools, assure its acceptance and to carry out the 

demonstration activities (Ossur, Iturri and Rieder); 

 The access to different databases to both test the developments and aggregate data to launch the 

EUROFIT portal to of results (HS, IBV, Hypercliq); 

 The exploitation potential and experience to spread out the uptake of results across relevant 

stakeholders (All); 

The EUROFIT consortium is a just-right group covering all the required expertise at a top level. It brings 
together a critical mass of actors with all different vested interests. It includes the main European supplier of 
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3D scanner machinery and software, which is also managing the largest international portal offering 1D 
anthropometric data, a highly acclaimed Institute a highly specialised IT start-up, as well as end users from 

key new application areas (orthopaedics, fashion and personal protective equipment) with wide geographic 

coverage. 

 


