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Abbreviation List 

Abbreviation Explanation 

GUIDE Acronym for “Gentle User Interfaces for Elderly People“ 

ICT Information and Communication Technologies 

MoU Memorandum of Understanding 

MyUI Acronym for “Mainstreaming Accessibility through Synergistic User Modelling and 
Adaptability“ 

VERITAS Acronym for “Virtual and Augmented Environments and Realistic User Interactions To 
achieve Embedded Accessibility Designs“ 

VICON Acronym for “Virtual User Concept for Inclusive Design of Consumer Products and User 
Interfaces” 

USIXML USer Interface eXtensible Markup Language 

VUMS Virtual User Modeling and Simulation 

VUMS cluster Cluster on Virtual User Modeling and Simulation including the projects GUIDE, MyUI, 
VERITAS and VICON 

User Model An (abstract) User Model is a set of user characteristics required to describe the user of 
a product. The characteristics are represented by variables. The user model is 
established by the declaration of these variables. It is formally described in a machine-
readable and human-readable format. An instantiation of the user model is a user 
profile. 

User Profile A User Profile is an instantiation of a user model representing either a specific real user 
or a representative of a group of real users. It is an instantiation of an (abstract) User 
Model and it is formally described in a machine-readable and human-readable format. 
A user profile can be employed to generate adaptive user interfaces or simulations. 

Virtual User A Virtual User is a representation of a user based on a User Profile. It includes 
components, which are able to interact with other virtual entities e.g. virtual products or 
software applications. VU's intended for simulation purposes represent the human body 
as e.g. a kinematic system, a series of links connected by rotational degrees of freedom 
(DOF) that collectively represent musculoskeletal joints such as the wrist, elbow, 
vertebra, or shoulder. The basic skeleton of the model is described usually in terms of 
kinematics. In this sense, a human body is essentially a series of links connected by 
kinematic revolute joints. Each DOF corresponds to one kinematic revolute joint, and 
these revolute joints can be combined to model various musculoskeletal joints. 

Environmental 
Model 

An Environmental Model is a formal machine-readable set of characteristics used to 
describe the use environment. It includes all required contextual characteristics besides 
the user model, the interaction model, the device model, the product and related user 
tasks. 

Device Model A Device Model is a formal machine-readable representation of the features and 
capabilities of one or several physical components involved in user interaction. It is 
important to carefully discriminate between user and device model as they are two 
kinds of models. The device model expresses capabilities of the device. A given device 
can be used by many different users and a given user could use different devices. By 
carefully separating the different functionalities of device modelling and user modelling 
in design scenarios it will be easier to enumerate the attributes for each model and from 
them develop the matching function and attributes of the adaptation process. 

User Agent A User Agent is any end user software (like browser, or other user interface 
component) that can retrieve and render application content and invoke requests to the 
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User Agent Capabilities Model to modify the application content. 

User Agent 
Capabilities Model 

A User Agent Capabilities Model is a formal machine-readable representation of the 
capabilities of the user agent related to user interaction. 

User Interaction 
Model 

A User Interaction Model is a machine readable representation of the interaction 
behaviour of an application. The interaction model is maintained UI-agnostic, which 
means it is independent of the concrete format of user interface output- and input data. 
Interaction model is often also referred to as abstract user interface model, like for 
example UIML, UI Socket, XForms, etc. It should be noted that the Interaction model 
can be used for adaptation of Human Machine Interfaces (HMI) xand for simulating the 
use of an application /product with a virtual user. 

Context Model A Context Model is a machine-readable representation of information that can be used 
to characterize the situation of an entity. An entity is a person, a place, a device, or a 
product that is 
considered relevant to the interaction between a user and an application, including the 
user and applications themselves. All the different models that are employed within the 
VUMS cluster to capture information about users, devices, the environment, and the 
application are contributing to the overall context and can be considered as (part of) a 
context model. 

Simulation Simulation is the process that enables the interaction of the virtual user with the 
application model within an artificial environment. The simulation can be real-time or 
off-line. Real-time simulation can be performed autonomously or manually, where the 
operator can interact with the environment from a 1st or 3rd person perspective. 
Accessibility assessment and evaluation can be performed automatically or subjectively 
by the operator. 

User Model/Profile 
Validation 

User Models are always simplified descriptions of the user. Validation is the process to 
determine whether the model is an appropriate representation of the user for a specific 
application. For a mathematical model it needs a statistical validation process. If the 
model is non-mathematical then it should be validated through qualitative processes. 

Adaptive User 
Interface 

Adaptive User Interfaces are user interfaces that adapt their appearance and/or 
interaction behaviour to an individual user according to a user profile. In contrast to 
adaptable user interfaces, which are modified by a deliberate and conscious choice of a 
user, adaptive user interfaces automatically initiate and perform changes according to 
an updated user profile. 

User Interface 
Design Pattern 

A User Interface Design Pattern is an approved user interface solution to a recurring 
design problem. User Interface Design Patterns have a formalized description. For the 
use in adaptive user interfaces, design patterns have a representation in form of 
reusable software components which can be put together to complete user interfaces 
during run-time. 
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Executive Summary 

This deliverable entitled D4.3.5c “Proceedings of standardisation workshop 1” includes the results 
of the two workshops on standardisation activities of the VUMS cluster in 2011. 

VUMS stands for Virtual User Modeling and Simulation. This is an essential part of the work of the 
projects GUIDE, MyUI, VERITAS and VICON under the objective ICT-2009.7.2: Accessible and 
Assistive ICT - Emedded Accessibility of Future ICT. They have teamed up to working together in 
the fields of standardisation and interoperability of the systems to be developed by them.  

This report contains reporting on the cluster Workshops in Stuttgart on 18. March 2011 and 
Nottingham on 21. September 2011. During these workshops the cluster worked primarily on 
standardisation and interoperability activities, ethical issues and synchronisation of the projects’ 
work. 

The cluster developed a common glossary of terms with definitions of the core terms related to 
user modelling in order to facilitate internal and external communication of the cluster and 
interoperability. Furthermore the cluster elaborated a common white paper on user modelling for 
simulation and adaptive interfaces.  

The white paper describes the position of the cluster projects related to standardising the structure 
of user models. The objective is to provide a formal description language, which would help 
projects and other actors concerning interoperability and in exchanging their user models. The 
white paper provides in particular: 

• Scope and purpose of VUMS Cluster standardisation 
• A Glossary of terms 
• An introduction to the concept of generic user models 
• The way to provide an interface for interoperability 
• The structure of a user model as a set of variables describing the user. 
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1 Introduction 

Following the proposals of the European Commission and experts involved in the proposal 
evaluation process a cluster of 4 projects GUIDE, MyUI, VERITAS and VICON, staring early 2010 
and working on “Embedded Accessibility” was formed. The VAALID project joined this cluster as 
well. 

The cluster is named VUMS cluster as an acronym for “Cluster on Virtual User Modeling and 
Simulation”. 

The cooperation of the four projects is based on a Memorandum of Understanding on concertation 
and clustering, which is part of the individual Descriptions of Work (DoW) of the cluster projects. 

This MoU covers collaboration in the fields of interoperability, standardisation, dissemination and 
ethics of the cluster projects. 

It also states that the cluster projects will make their software platforms interoperable in an 
appropriate way and that in particular VERITAS, VICON, MyUI and GUIDE, will harmonise 
standardisation activities and support each other in activities concerning international mainstream 
standardisation organisations such as W3C, ISO/IEC, ITU, ETSI, CEN, or CENELEC. 

It was also agreed that the workshops of the cluster standardisation task force of the projects will 
be held at least annually and that a calendar will be followed for the organisation of the those 
standardisation workshops: 

• Workshop 1 by June 2010 
• Workshop 2 by December 2010 
• Workshop 3 by December 2011 
• Workshop 4 by December 2012 

 
This report includes the proceedings of the VUMS cluster Workshop 3 and 4 held on 18. March in 
Stuttgart and 21. September in Nottingham. 
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2 Standardisation Workshop in Stuttgart 17.-18.03.11 

2.1 Agenda 

• Thursday, 17 March  
o 09:30 Welcome  
o 09.45 Review results  
o 10:00 Short presentations of user models (10 min. + 5 min. discussion per project)  
o 11:00 Workshop (part 1)  
o 12:30 Lunch Break  
o 14:00 Workshop (part 2)  
o 16:30 Wrap-up and summary/documentation of preliminary results  
o 19:00 Social event/dinner  

• Friday, 18 March  
o 09:00 Presentation of preliminary results (to Gottfried Zimmermann, reviewer)  
o 09:30 Discussion and refinements  
o 12:30 Lunch break  
o 14:00 Next steps  
o 15:00 End of meeting  

2.2 Participants  

• Pradipta Biswas (Cambridge University), GUIDE: 
• Christoph Jung (Fraunhofer IGD), GUIDE 
• Matthias Peissner (Fraunhofer IAO), MyUI 
• Peter Wolf (FZI), MyUI 
• Kostas Moustakas, Nick Kaklanis (CERTH), VERITAS 
• Manfred Dangelmaier (Fraunhofer IAO), VERITAS 
• Markus Modzelewski (Uni Bremen), VICON 
• Yehya Mohamad (Fraunhofer FIT), VICON 
• Gottfried Zimmermann (for EC) 

2.3 Results 
2.3.1 Review results 

The Deliverable D1.6.4 needs to be resubmitted as a common deliverable of the projects. All four 
projects have to provide input and add to the standards mentioned. The common terminology 
(Glossary of Terms) shall be included. 

Sections on use models per project shall be added. Authors should clarify whether a common 
persona could be used. A common section on the status of standardization actions after the 
Stuttgart meeting is to be added. 

Contacts with the responsible persons for ISO/IEC 24751 will be established. This standard is 
currently revised. Yehya Mohamad will contact Jutta Treviranus next week and will report back 
about results. 
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The VUMS cluster will offer their results to future projects and is open for collaboration. The VUMS 
cluster is however not interested in building a big cluster starting from the scratch again. This 
would hinder work more than support it, because of additional organizational efforts. 

Make reference to VAALID – each project and VUMS cluster site.   

2.3.2 Short presentations of user models  

Each project presents their user models with slides, which are made available on the Cluster Wiki. 
They are included in Annex I of this deliverable. The discussion can be summarized as follows:  

• VERITAS presentation  
o VERITAS will also provide the task model deliverable D1.7.2 to the cluster members - > 

see Deliverables section on the Wiki for download 
• GUIDE presentation 

o VERITAS and GUIDE have similar structures in task decomposition and in the task-
user model  

o VERITAS and GUIDE use XML descpritions to describe users  
o GUIDE and MyUI have (also) beneficiaries as users, VICON and VERITAS have 

designers and developers as users, but testing with beneficiaries  
• VICON presentation  

o VICON focuses on mild impairments  
o VICON provides a virtual user, too 
o VICON defines a number of average users based on clustering and calculating 

averages after measuring cluster representative properties 
o Focuses on first person designer experience  

• MyUI presentation 
o User model: set of 27 attributes/variables  
o User profile = instance of a user model (numerical literal, string literal, enumeration)  
o Variable: name - interpretation - range/scale - reference to source 
o Model in tabular format - OWL possible  
o Profile (instantiation model) in RDF  
o Tries to measure and adapt dynamically (on the use at runtime)  
o Add "user variable" to the glossary?  

2.3.3 Workshop on terminology (part 1)  

In the workshop on user model terminology the existing list of terms was revised on the Wiki. 
Preliminary definitions were elaborated in discussion. Responsible persons for elaborating the 
definitions were appointed. The definitions will be edited on the Wiki accordingly. 

The scope and context of the terminology are derived from the projects’ objectives and comprise:  

• Adaptation of a human-machine-interface to the needs of the real user or  
• simulation of the interaction between a human and a product in order to design the product. 

The outcome of the process after adjustments is presented in below. 
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Table 1: Definitions of Terms 
 

Term Explanation 

User Model An (abstract) User Model is a set of user characteristics required to 
describe the user of a product. The characteristics are represented by 
variables. The user model is established by the declaration of these 
variables. It is formally described in a machine-readable and human-
readable format. An instantiation of the user model is a user profile. 

User Profile A User Profile is an instantiation of a user model representing either a 
specific real user or a representative of a group of real users. It is an 
instantiation of an (abstract) User Model and it is formally described in a 
machine-readable and human-readable format. A user profile can be 
employed to generate adaptive user interfaces or simulations. 

Virtual User A Virtual User is a representation of a user based on a User Profile. It 
includes components, which are able to interact with other virtual entities 
e.g. virtual products or software applications. VU's intended for simulation 
purposes represent the human body as e.g. a kinematic system, a series 
of links connected by rotational degrees of freedom (DOF) that collectively 
represent musculoskeletal joints such as the wrist, elbow, vertebra, or 
shoulder. The basic skeleton of the model is described usually in terms of 
kinematics. In this sense, a human body is essentially a series of links 
connected by kinematic revolute joints. Each DOF corresponds to one 
kinematic revolute joint, and these revolute joints can be combined to 
model various musculoskeletal joints. 

Environmental 
Model 

An Environmental Model is a formal machine-readable set of 
characteristics used to describe the use environment. It includes all 
required contextual characteristics besides the user model, the interaction 
model, the device model, the product and related user tasks. 

Device Model A Device Model is a formal machine-readable representation of the 
features and capabilities of one or several physical components involved 
in user interaction. It is important to carefully discriminate between user 
and device model as they are two kinds of models. The device model 
expresses capabilities of the device. A given device can be used by many 
different users and a given user could use different devices. By carefully 
separating the different functionalities of device modelling and user 
modelling in design scenarios it will be easier to enumerate the attributes 
for each model and from them develop the matching function and 
attributes of the adaptation process. 

User Agent A User Agent is any end user software (like browser, or other user 
interface component) that can retrieve and render application content and 
invoke requests to the User Agent Capabilities Model to modify the 
application content. 

User Agent 
Capabilities 
Model 

A User Agent Capabilities Model is a formal machine-readable 
representation of the capabilities of the user agent related to user 
interaction. 

User Interaction 
Model 

A User Interaction Model is a machine readable representation of the 
interaction behaviour of an application. The interaction model is 
maintained UI-agnostic, which means it is independent of the concrete 
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format of user interface output- and input data. Interaction model is often 
also referred to as abstract user interface model, like for example UIML, 
UI Socket, XForms, etc. It should be noted that the Interaction model can 
be used for adaptation of Human Machine Interfaces (HMI) xand for 
simulating the use of an application /product with a virtual user. 

Context Model A Context Model is a machine-readable representation of information that 
can be used to characterize the situation of an entity. An entity is a 
person, a place, a device, or a product that is 
considered relevant to the interaction between a user and an application, 
including the user and applications themselves. All the different models 
that are employed within the VUMS cluster to capture information about 
users, devices, the environment, and the application are contributing to 
the overall context and can be considered as (part of) a context model. 

Simulation Simulation is the process that enables the interaction of the virtual user 
with the application model within an artificial environment. The simulation 
can be real-time or off-line. Real-time simulation can be performed 
autonomously or manually, where the operator can interact with the 
environment from a 1st or 3rd person perspective. Accessibility 
assessment and evaluation can be performed automatically or 
subjectively by the operator. 

User 
Model/Profile 
Validation 

User Models are always simplified descriptions of the user. Validation is 
the process to determine whether the model is an appropriate 
representation of the user for a specific application. For a mathematical 
model it needs a statistical validation process. If the model is non-
mathematical then it should be validated through qualitative processes. 

Adaptive User 
Interface 

Adaptive User Interfaces are user interfaces that adapt their appearance 
and/or interaction behaviour to an individual user according to a user 
profile. In contrast to adaptable user interfaces, which are modified by a 
deliberate and conscious choice of a user, adaptive user interfaces 
automatically initiate and perform changes according to an updated user 
profile. 

User Interface 
Design Pattern 

A User Interface Design Pattern is an approved user interface solution to 
a recurring design problem. User Interface Design Patterns have a 
formalized description. For the use in adaptive user interfaces, design 
patterns have a representation in form of reusable software components 
which can be put together to complete user interfaces during run-time. 

 

2.3.4 What to standardize? (part 2)  
 
The objectives of standardisation of user models were discussed. The core objective is to exchange 
user profiles (user model interoperability) including export/import and sharing of user profiles. 
 
A draft list of contents for a white paper is discussed (Figure 1). The paper should include: 

• Scope  
• Glossary of terms  
• How to build and structure a user model?  

o Separate variables from visual representations 
o Separate anthropometry from variables and representations 
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o Reference to sources for anthropometry or avatars  
• Structure of a tabular format to describe User Models (Figure 2):  

o User models are sets of variables and can be presented in tabular format 
o Lines stand for the individual user variables and their hierarchy, e.g. their 

classification  
o Columns represent the characteristics of user variables such as names, scales, 

different representation levels, how to measure, reference sources, description, how 
to detect at run time, influences on ICT interaction. 

• Syntax for user models is required to be machine-readable 
• A taxonomy of user variables facilitates a common language and understanding. 

A Google Document (spreadsheet) will be used to create the taxonomy and the table of User 
Variables that can be used to synthesize User Models. A preliminary version of the resulting 
taxonomy is shown in Annex II. 

2.3.5 Discussion (part 3)  
Further discussion resulted in the following findings:  

• Extensible user models  
o Extensibility is essential, because completeness cannot be assumed and different 

purposes of use might require amendments to a given User Model 
o One way to handle an extensible taxonomy could be to supply of a repository which 

is referred in the standardized framework (and which defines name spaces and 
uses URI concept).  

• Recommendations  
o Further develop terminology and taxonomy of User Variables  
o Prepare White Paper  
o Organize an open workshop to discuss our ideas/concepts with other experts, e.g.  

 JVRC Sept 2011, Nottingham  
 HFES Sept 2011, Las Vegas  
 Invite members of ISO JTC 1  
 W3C, Dave Raggett  
 Jutta Treviranus  
 Erland Overby  
 Gerhard Weber, Gerhard Fischer  
 Invite other relevant standardisation players in the field  
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Figure 1: Flipchart - What to standardise 
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Figure 2: Flipchart - Tabular structure for User Models 
 

2.3.6 Next Steps / ToDos  

• MD  
o Put minutes to draft VERITAS D 
o Clarify dates for meeting in September (Nottingham)  

• MP  
o Analyse opportunities for a similar workshop during HFES (Sept)  

• KM  
o Send table template for input to D1.6.4 --> Monday, 21.03. 

  



VERITAS_D4.3.5b RE Grant Agreement # 247765 
 

 

14/01/2011  16 Fraunhofer IAO 
 

 

 

• MyUI, GUIDE, VICON  
o Provide input to D1.6.4: user modelling approaches in the context of existing 

standards --> end of May  

• MyUI  
o Tables sent by Kostas: potential use of and contribution to standards --> end of May  

• GUIDE/MyUI  
o Decide on strategy for guidelines for individualized UI and develop plan (if agreed) --

> end of May  

• All (as indicated above)  
o Provide definitions to the terms above --> 25 March  

• YM  
o Organise the process of proceeding with the user model table, organise telephone 

conference --> 1st week of April  
o Contact Jutta --> until telephone conference  

• All  
o collect contacts for dissemination of white paper among experts in the field  
o analyse further ongoing standardisation activities --> until telephone conference  

• MD  
o Whitepaper TOC --> 25 March  

• ALL  
o White Paper first complete draft --> End April  
o White Paper review and final draft with invitation for Workshop --> Mid May  
o Decide on where to standardize --> October 2011  

• KVI  
o Publish White Paper via Website --> Mid May  

• ALL  
o Add references to VAALID to projetcts' websites  
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3 Cluster Meeting in Nottingham 21.09.11 

3.1 Agenda 

1. Arrangements for the morning and the Workshop in the afternoon  
2. Events and dissemination activities  
3. Status of the VUMS Cluster White Paper  
4. Report from the ISO meeting in Shanghai  
5. A normative syntax for user models  
6. Ethical issues  
7. Any other business  

3.2 Participants 

• Dimitios Tsovaras, VERITAS 
• Konstantinos Moustakas, VERITAS  
• Jing Wang,  
• Yehya Mohamad 
• Patrick Lemoine (COAT), VERITAS 
• Christoph Jung (Fraunhofer FIT), GUIDE 
• Pat Langdon 
• Pradipta Biswas (University of Cambridge), GUIDE 

3.3 Results 
3.3.1 Arrangements for the morning and the Workshop at JVRC in the afternoon 

• Close 12.00 and transfer to JVRC  
• 15 Minutes per presentation at the Workshop 
• Take pictures from booth 
• Taxis to Jubilee Campus at 12.15 

3.3.2 Events and dissemination activities 

• Innovation Conference EU in Brussels  
o Application sent  
o Booth to be confirmed  
o Joint booth of the VUMS cluster  
o Yehya coordinates  

• D6.4 (MyUI) and D1.6.4 (VERITAS) to be made available on the cluster Wiki 

• White paper to be put on cluster Website after edition 

• ICCHP conference 2012 in Linz. Call of papers is issued.  
o Annual Workshop before conference  
o VUMS cluster meeting as well  
o Yehya Mohamad coordinates  
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• Pat Langdon runs Workshop CWUAAT  
o Sends call to the VUMS cluster  
o Short paper may still be sent  

• Round Table of FP7 Main Stream Accessibility on 30. November with Aegis conference.  
o All projects of VUMS were invited individually.  
o Recommended to participate. Link to MyUI.  
o Registration still open for the concertation activities.  

• New projects shall be contacted for dissemination when they will start. Manfred 
Dangelmaier will ask François Junique. 

3.3.3 Status of the VUMS Cluster White Paper 

• Glossary in Word format to be provided by Manfred asap via Wiki for deliverables 
• Also pfd for upload on Website  

• We have D6.4(MyUI) ready with all content included 
• Pradipta works on a revised draft based on D6.4, which has also VUMS-internal content 

which is not relevant for external readers 
• Review by all  
• Upload to website 30. November 2011 

• Open user profile repository would make an impact  
• Cannot be part of ISO as their results are not open  
• Could be a separate effort  
• Models could be published with reference to the projects  
• Will there be copyright issues with ISO?  
• No resources for a strong effort!  
• How to ensure sustainability? Needs to be tackled in future meetings. Many partners 

involved in Cloud4all. 

3.3.4 Report from the ISO meeting in Shanghai 
 
Pradipta Biswas reported on his visit at the ISO meeting in Shanghai. Reporting slides can be 
found in Annex III. Standardisation in the ISO 24751 context was further discussed: 

• Focus on e-learning would be a restriction -> Contact SC35 User Interfaces  
• Modelling disabilities are not well accepted by some people. Potential workaround: we 

could describe capabilities in our models instead of restrictions. 
• Submit White Paper as technical paper and present again within agendas of ISO SC36 

(Matthias, Pradipta)  
• Establish contact to SC35 (Matthias, Pradipta)  

3.3.5 A normative syntax for user models 

• We are talking about User Model, not the profile or the virtual user!  
• For a profile repository we would need more.  
• D6.4 includes variable descriptors in a common tabular format. It is not formalised in a 

machine-readable way.  
• Could be easily transformed in e. g. a mark-up language structure.  
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• Better understandable than RDF.  
• Final project User Models are avilable on M24 (Dec/Jan)  
• The Deliverables are to be shared. See Deliverables section on the Cluster Wiki. 
• Two levels of inter-operability exist 

o Syntactic  
o Semantic  

• We are going for syntactic level first. It would not be wise to restrict projects semantically; 
nobody will and can accept this. 

• There is no sytax yet in the projects for implementing the taxonomy and the descriptors for 
the variables. 

• We could start with this right now. 
• Manfred provides an example by 30. November. It could be attached tot he White Paper. 

3.3.6 Ethical issues 

VERITAS measuring campaign with multisensorial platform starts in October 2011. VERITAS uses 
processes according to the ethical document as provided and uploaded on the NEF. VERITAS 
looks into USERFIT as a potential tool. Intermediate results are not encouraging.  

VERITAS User Centered Design Tools will be connected to ethical issues (UNEW in VERITAS 
works on it). This will be reported in D1.1.3 UCD-based Design Revision Manual (VERITAS, 
Public, Due in August). This shall be put on the list and repository of shared Deliverables on the 
Cluster Wiki (Manfred).  

VICON runs tests at the end 2011 with devices (washing machine, phone). Ethical issues are 
tackled in all deliverables.  

MyUI did four studies with beneficiaries. Four ethical approvements were received in GB.  

GUIDE started end-user tests early. Involvement in iterative process. Ethical framework is 
available.  

University of Cambridge has experience in testing everyday things with elderly users and is 
working on adapted ethical framework. Contact Mari-Feli González in case there is interest.  

Antionette Fennell from VICON coordinates the VUMS cluster ethical manual. Telco »doodle« for 
the next phone conference is online.  

3.3.7 Any other business 

D4.5.3c(VERITAS) will be provided by Manfred. A draft will be circulated on the Cluster Wiki  
(Deliverables section). 

Further cluster Telcos are needed. These will be organized by Matthias/Yehya. 

VUMS cluster prefers one Cluster Review for 2011. Should be synchronized with the project 
Reviews.  
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Annex I Project presentations on User Models 
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Annex II Taxonomy of User Variables 
Name of 
variable 

id /tag  
Tag to be used 
in defining 
user profile 

Description/ 
definition 

Unit Value Space 
(nominal, 
ordinal, interval, 
ratio, absolute) 

Taxonomy/ 
super-
categories 

Data type (computer 
science) 
(character/string, 
enumeration, list/vector, 
integer, float, set) Note: 
use XSD-Terminology 

How to measure 
/detect 

Reference/source 

Demographic 
data                 
Age age Age in years   (0-120)   int     
Sex sex Sex   M / F   string     
                  
Anthro-
pometric data                 

Weight   

Nude body weight as 
measured on physician's 
scales Kgr 

Women : 39.8 - 
89.4 
Men : 57.6 - 95.6 Physical Float Balance 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Stature height 

The vertical distance from the 
standing surface to the top of 
the head. The subject stands 
erect and looks straight 
ahead. cm 

Women : 145.3 - 
174.7 
Men :155.8 - 
187.8 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Acromial 
(shoulder) 
height 

 

The vertical distance from the 
standing surface to the most 
lateral point of the acromial 
process of the scapula. 
The subject stands erect and 
looks straight ahead. cm 

Women : 123.0 - 
141.1 
Men : 129.4 - 
156.9 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Waist height 
 

The vertical distance from the 
standing surface to the waist 
landmark.  
The subject stands erect and 
looks straight ahead. cm 

Women : 87.1 - 
107.9 
Men : 89.5 - 
116.1 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 



VERITAS_D4.3.5b RE Grant Agreement # 247765 
 

 

14/01/2011  66 Fraunhofer IAO 
 

 

Crotch height 
 

The vertical distance from the 
standing surface up into the 
crotch until light contact is 
made.  
The subject stands erect, 
heels approximately 10cm 
apart, and weight distributed 
equally on both feet. cm 

Women : 62.9 - 
81.0 
Men : 67.5 - 92.5 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Trochanteric 
height 

 

The vertical distance from the 
standing surface to the most 
superior point of the greater 
trochanter of the femur.  
The subject stands erect 
looking straight ahead, heels 
together and weight 
distributed equally on both 
feet. cm 

Women : 73.3 - 
90.2 
Men : 81.5 - 
101.3 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Tibiale height 
 

The vertical distance from the 
standing surface to the 
proximal medial margin of the 
tibia.  
The subject stands erect, 
heels together and weight 
distributed equally on both 
feet. cm 

Women : 35.6 - 
51.4 
Men : 38.8 - 49.4 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Calf height 
 

The vertical distance from the 
standing surface to the 
maximum posterior protrusion 
of the gastrocnemius.  
The subject stands erect, 
heels together and weight 
distributed equally on both 
feet. cm Men : 31.2 - 39.3 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Ankle height 
 

The vertical distance from the 
standing surface to the level 
of the minimum 
circumference of the ankle. 
The subject stands with his 
weight equally distributed on 
both feet. cm 

Women : 9.2 - 
13.6 
Men : 11.9 - 15.8 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 



VERITAS_D4.3.5b RE Grant Agreement # 247765 
 

 

14/01/2011  67 Fraunhofer IAO 
 

 

Elbow height 
 

The vertical distance from the 
standing surface to the 
depression at the elbow 
between the humerus and the 
radius.  
The subject stands erect with 
his arms hanging naturally at 
his sides. cm 

Men : 98.5 - 
120.0 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Wrist height 
 

The vertical distance from the 
standing surface to the most 
distal point of the ulna.  
The subject stands erect with 
his arms hanging naturally at 
his sides. cm Men : 75.4 - 94.0 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Sitting height 
 

The vertical distance from the 
sitting surface to the top of 
the head. 
The subject sits erect, looking 
straight ahead. cm 

Women : 80.4 - 
92.2 
Men : 84.3 - 97.3 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Eye height, 
sitting 

 

The vertical distance from the 
sitting surface to the outer 
corner (external canthus) of 
the eye.  
The subject sits erect and 
looks straight ahead. cm 

Women : 68.7 - 
78.8 
Men : 73.1 - 87.7 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Midshoulder 
height, sitting 

 

The vertical distance froxr the 
sitting surface to a point on 
the upper surface of the 
shoulder midway between the 
acromiale and the neck.  
The subject sits erect with his 
upper arms hanging relaxed 
and forearms and hands 
extended forward 
horizontally. cm 

Women : 53.7 - 
62.5 
Men : 57.1 - 69.2 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Elbow rest 
height 

 

The vertical distance from the 
sitting surface to the bottom 
of the elbow.  
The subject sits erect with his 
upper arms hanging relaxed 
and forearms and hands 
extended forward 
horizontally. cm 

Women : 18.7 - 
28.4 
Men : 18.8 - 29.5 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 
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Knee height, 
sitting 

 

The vertical distance from the 
floor to the uppermost point 
on the knee. 
The subject sits erect with his 
knees and ankles at right 
angles. cm 

Women : 45.5 - 
54.6 
Men : 49.2 - 60.3 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Popliteal 
height 

 

The vertical distance from the 
floor to the underside of the 
thigh immediately behind the 
knee.  
The subject sits erect with his 
knees and ankles at right 
angles. cm 

Women : 35.8 - 
44.3 
Men : 36.6 - 47.7 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Shoulder-
elbow length 

 

The distance from the top of 
the acromion process to the 
bottom of the elbow.  
The subject sits erect with his 
upper arms vertical and 
forearms and hands extended 
forward horizontally. cm Men : 30.0 - 39.9 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Forearm-hand 
length 

 

The distance from the tip of 
the elbow to the tip of the 
longest finger.  
The subject sits erect with his 
upper arms vertical and 
forearmsand hands extended 
forward horizontally. cm 

Women : 40.2 - 
48.2 
Men : 44.3 - 51.4 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Buttock-
popliteal 
length 

 

The horizontal distance from 
the most posterior aspect of 
the right buttock to the back 
of the lower leg at the knee. 
The subject sits erect with his 
knees and ankles at right 
angles. cm 

Women : 43.0 - 
53.6 
Men : 44.1 - 54.6 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Buttock-knee 
length 

 

The horizontal distance from 
the most posterior aspect o f 
the right buttock to the most 
anterior aspect of the right 
kneecap.  
The subject sits erect with his 
knees and ankles at right 
angles. cm 

Women : 52.0 - 
63.6 
Men : 54.1 - 65.2 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 
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Thumb-tip 
reach 

 

The horizontal distance from 
the wall to the tip of the 
thumb, measured with the 
subject’s back against the 
wall, his arm extended 
forward, and his index finger 
touching the tip of his thumb. cm Men : 69.3 - 87.1 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Thigh 
clearance 

 

The vertical distance from the 
sitting surface to the highest 
point on the right thigh.  
The subject sits erect with his 
knees and ankles at right 
angles. cm 

Women : 10.4 - 
17.8 
Men : 12.7 - 18.8 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Biacromial 
breadth 

 

The horizontal distance 
across the body between the 
acromial landmarks. 
The subject stands erect with 
arms hanging naturally at her 
sides. cm 

Women : 32.0 - 
39.1 
Men : 34.3 - 43.8 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Bideltoid 
(shoulder) 
breadth 

 

The horizontal distance 
across the body at the level of 
the deltoid landmarks.  
The subject stands erect with 
his arms hanging naturally at 
his sides. cm 

Women : 38.2 - 
45.9 
Men : 42.4 - 52.6 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Hip breadth, 
sitting 

 

The maximum horizontal 
distance across the thighs.  
The subject sits erect, upper 
arms relaxed, forearms and 
hands extended forward 
horizontally, thighs 
completely supported by the 
sitting surface, and the long 
axis of the thigh sparallel. cm 

Women : 31.1 - 
43.3 
Men : 32.7 - 41.8 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Chest (bust) 
depth 

 

The horizontal depth of the 
trunk at the level of the 
nipples.  
The subject stands erect, 
looking straight ahead, heels 
together, and weight 
distributed equally on both 
feet. cm 

Women : 20.9 - 
27.2 
Men : 20.1 - 28.0 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 
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Chest breadth 
 

The horizontal distance 
across the trunk at the level 
of the nipples. 
The subject stands erect, 
looking straight ahead, with 
his arms slight ly abducted. cm 

Women : 23.3 - 
31.4 
Men : 27.7 - 36.5 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Hip breadth 
 

The maximum horizontal 
distance across the hips.  
The subject stands erect, 
heels together and weight 
distributed equally on both 
feet. cm 

Women : 31.6 - 
38.8 
Men : 31.5 - 38.5 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Neck 
circumference 

 

The maximum circumference 
of the neck at a point just 
inferior to the bulge of the 
thyroid cartilage.  
The subject sits erect, head in 
the Frankfort plane. cm 

Women : 31.1 - 
41.7 
Men : 32.9 - 41.7 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Shoulder 
circumference 

 

The horizontal circumference 
of the body over the deltoid 
muscles.  
The subject stands erect, 
looking straight ahead, arms 
relaxed at the sides, heels 
together, and weight 
distributed equally on both 
feet. cm 

Women : 92.6 - 
109.4 
Men : 105.0 - 
127.6 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Chest 
circumference 

 

The horizontal circumference 
of the chest a t the level of 
the nipples. 
The subject stands erect, 
looking straight ahead, heels 
together, and weight 
distributed equally on both 
feet. cm 

Women : 73.1 - 
109.6 
Men : 79.4 - 
109.4 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Waist 
circumference 

 

The horizontal circumference 
of the trunk at the level of the 
waist landmarks. 
Subject stands erect, looking 
straight ahead, heels together 
and weight distributed equally 
on both feet. cm 

Women : 56.7 - 
95.1 
Men : 63.5 - 
100.1 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 
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Buttock 
circumference 

 

The circumference of the hips 
at the level of the maximum 
posterior protrusion of the 
buttocks.  
The subject stands erect, 
looking straight ahead, heels 
together, and weight 
distributed equally on both 
feet. cm 

Women : 78.1 - 
112.4 
Men : 81.7 - 
107.9 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Thigh 
circumference 

 

The circumference of the 
thigh at the level of the gluteal 
furrow. 
The subject stands erect, 
heels approximately 10 cm 
apart, and weight distributed 
equally on both sides. cm 

Women : 45.2 - 
64.0 
Men : 43.9 - 66.2 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Knee 
circumference 

 

The circumference of the 
knee at the level of the 
midpatella landmark. 
The subject stands erect, 
heels approximately 10 cm 
apart, and weight distributed 
equally on both feet. cm 

Women : 29.9 - 
40.2 
Men : 31.3 - 43.3 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Calf 
circumference 

 

The maximum horizontal 
circumference of the calf.  
The subject stands erect, 
heels approximately 10 cm 
apart, and weight distributed 
equally on both feet. cm 

Women : 29.5 - 
39.7 
Men : 30.6 - 41.7 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Scye 
circumference 

 

The circumference of the 
scye, passing through the 
axilla over the anterior and 
posterior vertical scye 
landmarks and over the 
acromial landmark. 
The subject stands erect, 
looking straight ahead, with 
the right arm slightly 
abducted. cm 

Women : 33.6 - 
45.9 
Men : 39.9 - 53.0 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Biceps circumference, flexed 

The circumference of the arm 
at the level of the biceps 
landmark.  
The subject stands with his 
elbow bent at 90 degrees and 
the biceps maximally flexed. cm 

Women : 23.3 - 
30.8 
Men : 27.8 - 36.9 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 
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Biceps circumference, relaxed 

The circumference of the arm 
at the level of the biceps 
landmark.  
The subject stands with his 
arm slightly abducted. cm 

Women : 22.2 - 
36.4 
Men : 23.6 - 34.7 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Forearm circumference, flexed 

The circumference of the arm 
at the level of the forearm 
landmark.  
The subject stands with his 
upper arm raised so that its 
long axis is horizontal, elbow 
flexed 90 degrees and fist 
tightly clenched. cm 

Women : 22.6 - 
27.5 
Men : 26.3 - 32.9 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Wrist 
circumference 

 

The minimum circumference 
of the wrist at the level of the 
stylion landmark.  
The subject stands with the 
arm slightly abducted. cm 

Women : 13.8 - 
17.7 
Men : 15.8 - 19.4 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Vertical trunk circumference 

The circumference of the 
trunk measured by passing a 
tape between the legs, over 
the protrusion of the right 
buttock, and up the back to lie 
over the midshoulder 
landmark. The other end of 
the tape is brought up over 
the right nipple to the 
midshoulder landmark.  
The subject stands with the 
legs slightly apart. cm 

Women : 138.0 - 
166.3 
Men : 146.7 - 
181.0 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Spine-to-wrist length (sleeve 
length) 

The surface distance from the 
spine to the wrist landmark.  
The subject stands, arms 
horizontal, elbows flexed 
about 60 degrees, fists 
clenched and touching, and 
shoulders relaxed. cm 

Women : 64.6 - 
85.1 
Men : 69.8 - 96.8 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Waist front 
 

The surface distance from the 
suprasternale landmark to the 
anterior waist landmark.  
The subject stands erect, 
looking straight ahead. cm Men : 34.4 - 44.2 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 
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Waist back 
 

The surface distance along 
the spine from the cervicale 
landmark to the posterior 
waist landmark.  
The subject stands erect, with 
his head in the Frankfort 
plane. cm 

Women : 34.2 - 
44.3 
Men : 41.3 - 50.9 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Shoulder 
length 

 

The surface distance along 
the top of the shoulder from 
the right lateral neck 
landmark to the right acromial 
landmark.  
The subject stands erect, 
looking straight ahead. cm 

Women : 13.0 - 
16.4 
Men : 11.2 - 18.7 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Interscye 
 

The horizontal distance 
across the back between the 
posterior scye point 
landmarks.  
The subject stands erect with 
the arms relaxed. cm 

Women : 29.4 - 
39.2 
Men : 32.5 - 49.6 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Head length 
 

The maximum length o f the 
head between the glabella 
and the occiput in the 
midsagittal plane. cm 

Women : 17.3 - 
19.5 
Men : 17.7 - 21.0 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Head breadth 
 

The maximum horizontal 
breadth of the head above 
the level of the ears. cm 

Women : 13.5 - 
15.5 
Men : 14.6 - 16.7 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Head 
circumference 

 

The maximum circumference 
of the head passing above 
the brow ridges. cm 

Women : 52.2 - 
57.6 
Men : 54.0 - 59.9 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Hand length 
 

The distance from the wrist 
landmark to dactylion.  
The subject sits with the hand 
flat on a table, palm up, with 
fingers together and straight. cm 

Women : 16.3 - 
20.1 
Men : 16.9 - 21.1 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Hand breadth 
 

The breadth of the hand 
between metacarpal-
phalangeal joints II and V. 
The subject sits with the hand 
flat on a table, palm down, 
with the fingers together and 
straight. cm 

Women : 6.9 - 8.3 
Men : 7.9 - 9.6 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 
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Hand 
circumference 

 

The circumference of the 
hand passing over the 
metacarpal-phalangeal joints 
II and V.  
The subject sits with the hand 
flat on a table, palm down, 
fingers extended, and thumb 
abducted. cm 

Women : 16.8 - 
19.8 
Men : 16.2 - 26.2 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Foot length 
 

The distance, parallel to the 
long axis of the foot, from the 
back of the heel to the tip of 
the most protruding toe. 
The subject stands with 
weight equally distributed on 
both feet. cm 

Women : 21.1 - 
26.3 
Men : 22.8 - 29.1 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Foot breadth 
 

The maximum horizontal 
distance across the foot, at 
right angles to the long axis.  
The subject stands with 
weight equally distributed on 
both feet. cm 

Women : 8.0 - 
10.5 
Men : 8.8 - 11.3 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Ball of foot 
circumference 

 

The circumference of the foot 
over the distal ends of the 
metatarsal bones.  
The subject stands with his 
feets lightly apart and weight 
distributed equally on both 
feet. cm Men : 22.9 - 27.2 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Menton-sellion 
(face) length 

 

The distance from the menton 
landmark to the deepest point 
of the nasal root depression. 
The subject sits with mouth 
closed and jaw relaxed. cm 

Women : 9.6 - 
11.7 
Men : 10.9 - 13.7 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 

Bizygomatic 
(face) breadth   

The maximum horizontal 
breadth of the face between 
the zygomatic arches. cm 

Women : 11.9 - 
13.8 
Men : 11.9 - 15.2 Physical Float 

Tape measure, 
anthropometer 

Anthropometric Source 
Book, Volume I: 
Anthropometry for 
Designers, NASA, 1978 
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Gait 
parameters                 

Step length   

Step length is defined as the 
anterior displacement of the 
foot from foot strike to 
contralateral foot strike. In both 
cases the same given point on 
foot is measured, usually is the 
midpoint of the distance 
between the most posterior part 
of the calcaneus and the 1st or 
5th caput metatarsal. Its unit is 
either (m) or (cm). People can 
control gait speed by changing 
this parameter: greater step 
length, faster speed. During 
normal walking speed (1.2 and 
2.2 m/s) healthy populations 
have a step length of about 0.7 
and 0.8m, respectively. cm 

Women : 66 
Men : 79 

Physical, 
motor Float 

Gate analysis system 
(chronophotography, 
cine film or video 
recordings using 
footage from single or 
multiple cameras, 
Passive marker 
systems, 
active/passive marker 
systems, inertial 
(cameraless) systems 
based on MEMS 
inertial sensors, 
biomechanical 
models and sensor 
fusion algorithms, 
etc.) [2], [3], [9], [10] 
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Step width 
 

Step width is the mediolateral 
distance between the feet. It is 
measured as the distance, 
perpendicular to the direction of 
progression, between a point 
on one foot (usually at its initial 
contact) and the same point on 
the other foot at the subsequent 
contact. The width will therefore 
depend on which point is 
chosen. The centre of the heel 
is often used, although again 
this may not be appropriate for 
some pathological gait patterns. 
Step width has a value of a few 
centimetres for normal subjects, 
while for patients with balance 
problems, such as cerebellar 
ataxia or athetoid form of 
cerebral palsy, it can increase 
to as much as 15 or 20 cm. 
Step width variability may relate 
to fall risk. There is a high 
correlation between step length 
and height of a person. Older 
individuals who tend to walk 
more slowly and have a shorter 
stride/step length displayed a 
higher falls risk score. cm 12.5 - 20.5 

Physical, 
motor Float 

Gate analysis system 
(chronophotography, 
cine film or video 
recordings using 
footage from single or 
multiple cameras, 
Passive marker 
systems, 
active/passive marker 
systems, inertial 
(cameraless) systems 
based on MEMS 
inertial sensors, 
biomechanical 
models and sensor 
fusion algorithms, 
etc.) [9], [65], [66] 

Stride length 
 

Stride length is the distance 
between two successive 
placements of the same foot, 
consisting of two step lengths. 
In other words it is the distance 
travelled by one person during 
one cycle. With normal 
subjects, the two step lengths 
will be approximately equal, but 
with certain patients there will 
be an asymmetry between the 
left and right sides. Similar to 
step length it is measured either 
in (m) or (cm). Stride length is 
an important component of 
speed (speed = stride length × 
cadence). Stride length cm 

Women : 132 
Men : 158 

Physical, 
motor Float 

Gate analysis system 
(chronophotography, 
cine film or video 
recordings using 
footage from single or 
multiple cameras, 
Passive marker 
systems, 
active/passive marker 
systems, inertial 
(cameraless) systems 
based on MEMS 
inertial sensors, 
biomechanical 
models and sensor 
fusion algorithms, 
etc.) [2], [9], [10] 
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depends on strong leg muscles 
and a good range of motion in 
joints, especially those of the 
hip and knee. The natural mix 
of joint mobility, muscle 
strength, neural control and 
energy leads to a customary 
walking speed, stride length 
and step rate. Time and 
distance factors combined with 
swing and stance times, 
constitute the person’s stride 
characteristics. Stride length for 
normal persons averages 1.41 
meters. 

Gait cycle 
 

The period of time between any 
two identical events in the 
walking or running cycle. There 
are two main phases in gait: a. 
Stance phase, during which the 
foot is on the ground and b. 
swing phase where the same 
foot is no longer in contact with 
the ground and the leg and the 
leg is swinging theough in 
preparation for the next foot 
strike. It is measured in [Hz] – 
cycle per second. Hz 

 

Physical, 
motor Float 

Gate analysis system 
(chronophotography, 
cine film or video 
recordings using 
footage from single or 
multiple cameras, 
Passive marker 
systems, 
active/passive marker 
systems, inertial 
(cameraless) systems 
based on MEMS 
inertial sensors, 
biomechanical 
models and sensor 
fusion algorithms, 
etc.) 
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Cadence 
 

It is the total number of 
'revolutions per minute' or 
number of steps taken within a 
minute, and is used as a 
measure of athletic 
performance. Step rate is 
commonly called cadence. 
Cadence is calculated in steps 
per minute. It is the second gait 
parameter after step length with 
which people can control gait 
speed: again greater cadence, 
increased speed. Healthy 
populations demonstrate during 
normal walking speeds (1.0-3.0 
m/s) a cadence of 70 steps/min 
at the lowest speed and 155 
steps/min at the highest speed. 
In speed range of running (1.5-
8.0 m/s), they ran with a 
cadence of 33 steps/min at the 
lowest and 214 steps/min at the 
highest speed. steps/minute 

Women : 117 (60 
- 132) 
Men : 117 (60 - 
132) 

Physical, 
motor Float 

Gate analysis system 
(chronophotography, 
cine film or video 
recordings using 
footage from single or 
multiple cameras, 
Passive marker 
systems, 
active/passive marker 
systems, inertial 
(cameraless) systems 
based on MEMS 
inertial sensors, 
biomechanical 
models and sensor 
fusion algorithms, 
etc.) [2], [3], [9], [10] 

Velocity 
 

A physical quantity that values 
the rate of change in position. 
The scalar absolute value 
(magnitude) of velocity is 
speed. Velocity is a measure of 
a body’s motion in a given 
direction. Because velocity has 
both magnitude and direction, it 
is a vector quantity that can be 
positive, negative, or zero. 
Normal free gait velocity on a 
smooth level surface averages 
82 meters per minute (m/min) 
for adults. Velocity=Stride 
length ×0.5 Cadence. m/sec 

Women : 1,31 
Men : 1.54 

Physical, 
motor Float 

Gate analysis system 
(chronophotography, 
cine film or video 
recordings using 
footage from single or 
multiple cameras, 
Passive marker 
systems, 
active/passive marker 
systems, inertial 
(cameraless) systems 
based on MEMS 
inertial sensors, 
biomechanical 
models and sensor 
fusion algorithms, 
etc.) [2], [3], [9], [10] 
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Walking Base   

Walking base is the sum of the 
perpendicular distances from 
the points of initial contact of 
the right and left feet to the line 
of forward progression. cm 

Women : 7.1 
Men : 8.1     

Gate analysis system 
(chronophotography, 
cine film or video 
recordings using 
footage from single or 
multiple cameras, 
Passive marker 
systems, 
active/passive marker 
systems, inertial 
(cameraless) systems 
based on MEMS 
inertial sensors, 
biomechanical 
models and sensor 
fusion algorithms, 
etc.) [9], [10] 

Upper body 
parameters                 

Shoulder - 
Flexion   

Flexion of the shoulder moves 
the limb forward (towards the 
anterior side of the body). deg or rad 0 - 160 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Shoulder - 
Extension   

Extension of the shoulder 
moves the limb backward 
(towards the posterior side of 
the body). deg or rad 0 - 40 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Shoulder - 
Abduction   

Abduction occurs when the 
arms are held at the sides, 
parallel to the length of the 
torso, and are then raised in the 
plane of the torso. This 
movement may be broken 
down into two parts: True 
abduction of the arm, which 
takes the humerus from parallel 
to the spine to perpendicular; 
and upward rotation of the 
scapular, which raises the 
humerus above the shoulders 
until it points straight upwards. deg or rad 0 - 85 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 
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Shoulder - 
Adduction   

Adduction is the opposite 
motion of arm abduction. It can 
be broken down into two parts: 
downward rotation of the 
scapula and true adduction of 
the arm. deg or rad 0 - 30 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Shoulder - 
Internal 
Rotation   

Rotary movement around the 
longitudinal axis of the bone 
toward the center of the body; 
turning the upper arm inward. deg or rad 0 - 80 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Shoulder - 
External 
Rotation   

Rotary movement around the 
longitudinal axis of the bone 
away from the center of the 
body; turning the upper arm 
outward. deg or rad 0 - 45 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Elbow - 
Flexion   

Elbow flexion is a movement 
that occurs when the arm is 
bent at the elbow and the 
forearm and the upper arm 
come together. deg or rad 0 - 142.5 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Elbow - Hyper-
extension   

The opposite of elbow flexion, 
during which the arm is 
straightened and the forearm 
and upper arm move away from 
one another. deg or rad 0 - 10 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Forearm 
pronation 

 

Pronation is the rotation of the 
forearm that moves the palm 
from an anterior-facing position 
to a posterior-facing position, or 
palm facing down. The hand is 
supine (facing anteriorly) in the 
anatomical position. deg or rad 0 - 85 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Forearm 
supination 

 

Supination is the opposite of 
pronation, the rotation of the 
forearm so that the palm faces 
anteriorly, or palm facing up. deg or rad 0 - 85 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Forearm 
RangeofMotio
n ROMFA 

Sum of Pronation and 
Supination deg or rad 0 - 170 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 
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Wrist - Flexion   

Bending the joint resulting in a 
decrease of angle; moving the 
palm of the hand toward the 
front of the forearm. deg or rad 0 - 55 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Wrist - 
Extension   

Straightening the joint resulting 
in an increase of angle; moving 
the back of the hand toward the 
back of the forearm. deg or rad 0 - 47.5 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Wrist - Radial 
Deviation   

Lateral movement away from 
the midline of the body; moving 
the thumb side of the hand 
toward the lateral side of the 
forearm. deg or rad 0 - 27.5 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Wrist - Ulnar 
Deviation   

Medial movement toward the 
midline of the body; moving the 
little finger side of the hand 
toward the medial side of the 
forearm. deg or rad 0 - 35 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Wrist 
RangeofMotio
n ROMW 

Sum of Radial and Ulnar 
Deviation deg or rad 0 - 70(deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Thumb - 
Metacarpal 
Flexion   

Flexion of the metacarpal joint 
of thumb. deg or rad 0 - 35 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Thumb - 
Metacarpal 
Extension   

Extension of the metacarpal 
joint of thumb. deg or rad 

 

Physical, 
motor Float Goniometer [1], [6], [8] 

Thumb - 
Metacarpal 
Abduction   

Abduction of the metacarpal 
joint of thumb. deg or rad 0 - 35 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Thumb - 
Metacarpal 
Adduction   

Adduction of the metacarpal 
joint of thumb. deg or rad 

 

Physical, 
motor Float Goniometer [1], [6], [8] 

Thumb - 
Proximal 
Flexion   

Flexion of the proximal joint of 
thumb. deg or rad 0 - 35 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Thumb - 
Proximal   

Extension of the proximal joint 
of thumb. deg or rad 0 - 35 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 
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Extension 

Thumb - 
Proximal 
Abduction   

Abduction of the proximal joint 
of thumb. deg or rad 0 - 35 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Thumb - 
Proximal 
Adduction   

Adduction of the proximal joint 
of thumb. deg or rad 

 

Physical, 
motor Float Goniometer [1], [6], [8] 

Thumb - Distal 
Flexion   

Flexion of the distal joint of 
thumb. deg or rad 0 - 90 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Thumb - Distal 
Hyper-
extension   

Hyper-extension of the distal 
joint of thumb. deg or rad 0 - 10 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Index Finger - 
Proximal 
Flexion   

Flexion of the proximal  joint of 
index finger. deg or rad 0 - 85 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Index Finger - 
Proximal 
Hyper-
extension   

Hyper-extension of the proximal  
joint of index finger. deg or rad 0 - 10 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Index Finger - 
Middle Flexion   

Flexion of the middle  joint of 
index finger. deg or rad 0 - 90 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Index Finger - 
Middle Hyper-
extension   

Hyper-extension of the middle  
joint of index finger. deg or rad 

 

Physical, 
motor Float Goniometer [1], [6], [8] 

Index Finger - 
Distal Flexion   

Flexion of the distal  joint of 
index finger. deg or rad 0 - 90 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Index Finger - 
Distal Hyper-
extension   

Hyper-extension of the distal  
joint of index finger. deg or rad 

 

Physical, 
motor Float Goniometer [1], [6], [8] 

Middle Finger 
- Proximal 
Flexion   

Flexion of the proximal  joint of 
middle finger. deg or rad 0 - 85 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Middle Finger 
- Proximal 
Hyper-
extension   

Hyper-extension of the proximal  
joint of middle finger. deg or rad 0 -10 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Middle Finger 
- Middle 
Flexion   

Flexion of the middle  joint of 
middle finger. deg or rad 0 - 90 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 
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Middle Finger 
- Middle 
Hyper-
extension   

Hyper-extension of the middle  
joint of middle finger. deg or rad 

 

Physical, 
motor Float Goniometer [1], [6], [8] 

Middle Finger 
- Distal Flexion   

Flexion of the distal  joint of 
middle finger. deg or rad 0 - 90 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Middle Finger 
- Distal Hyper-
extension   

Hyper-extension of the distal  
joint of middle finger. deg or rad 

 

Physical, 
motor Float Goniometer [1], [6], [8] 

Ring Finger - 
Proximal 
Flexion   

Flexion of the proximal  joint of 
ring finger. deg or rad 0 - 85 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Ring Finger - 
Proximal 
Hyper-
extension   

Hyper-extension of the proximal  
joint of ring finger. deg or rad 0 - 10 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Ring Finger - 
Middle Flexion   

Flexion of the middle  joint of 
ring finger. deg or rad 0 - 90 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Ring Finger - 
Middle Hyper-
extension   

Hyper-extension of the middle  
joint of ring finger. deg or rad 

 

Physical, 
motor Float Goniometer [1], [6], [8] 

Ring Finger - 
Distal Flexion   

Flexion of the distal  joint of ring 
finger. deg or rad 0 - 90 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Ring Finger - 
Distal Hyper-
extension   

Hyper-extension of the distal  
joint of ring finger. deg or rad 

 

Physical, 
motor Float Goniometer [1], [6], [8] 

Little Finger - 
Proximal 
Flexion   

Flexion of the proximal  joint of 
little finger. deg or rad 0 - 85 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Little Finger - 
Proximal 
Hyper-
extension   

Hyper-extension of the proximal  
joint of little finger. deg or rad 0 - 10 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Little Finger - 
Middle Flexion   

Flexion of the middle  joint of 
little finger. deg or rad 0 - 90 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Little Finger - 
Middle Hyper-
extension   

Hyper-extension of the middle  
joint of little finger. deg or rad 

 

Physical, 
motor Float Goniometer [1], [6], [8] 

Little Finger - 
Distal Flexion   

Flexion of the distal  joint of little 
finger. deg or rad 0 - 90 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Little Finger - 
Distal Hyper-
extension   

Hyper-extension of the distal  
joint of little finger. deg or rad   

Physical, 
motor Float Goniometer [1], [6], [8] 
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Lower body 
parameters                 

Hip - Flexion   

Flexion of the hip occurs when 
the angle between the torso 
and thigh is decreased. deg or rad 0 - 135 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Hip - 
Extension   

Flexion of the hip occurs when 
the angle between the torso 
and thigh is increased. deg or rad 0 - 10 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Hip - 
Abduction   

Hip abduction occurs when the 
femur moves outward to the 
side, as in taking the thighs 
apart. deg or rad 0 - 37.5 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Hip - 
Adduction   

Hip adduction occurs when the 
femur moves back to the 
midline. deg or rad 0 - 25 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Hip - Internal 
Rotation   

The movement of the anterior 
surface of the femur inward is 
internal rotation of the hip. deg or rad 0 - 40 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Hip - External 
Rotation   

When the anterior surface of 
the femur turns outward, this is 
external rotation of the hip. deg or rad 0 - 40 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Knee - Flexion   Flexion of the knee. deg or rad 0 - 135 (deg) 
Physical, 
motor Float Goniometer [1], [6], [8] 

Knee - Hyper-
extension   Hyper-extension of the knee. deg or rad 0 - 7.5 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Ankle - Plantar 
Flexion   

Plantarflexion (or plantar 
flexion) is the movement which 
increases the approximate 90 
degree angle between the front 
part of the foot and the shin, as 
when depressing an automobile 
pedal. The word "plantar" is 
commonly understood in 
medical terminology as the 
bottom of the foot - it translates 
as "toward the sole". deg or rad 0 - 45 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 
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Ankle - 
Extension 
(Dorsi-flexion)   

The movement in the opposite 
direction (than plantarflexion) is 
dorsiflexion, where the dorsal 
part (top) of the foot is moved in 
a manner towards the tibia. deg or rad 0 - 25 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Ankle - 
Eversion   Turning the sole outward deg or rad 0 - 32.5 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Ankle - 
Inversion   Turning the sole inward deg or rad 0 - 30 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Foot toes - 
Flexion   Flexion of the foot toes. deg or rad 0 - 35 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Foot toes - 
Extension   Extension of the foot toes. deg or rad 0 - 35 (deg) 

Physical, 
motor Float Goniometer [1], [6], [8] 

Head and neck parameters               

Head & Neck - 
Flexion   

Head moving from upright 
midline position to the chin, 
resting the head on the chest. deg or rad 0 - 40 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 

Head & Neck - 
Extension   

Head moving from flexed to 
upright midline position. deg or rad 0 - 40 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 

Head & Neck - 
Lateral 
Bending - Left 
Side   

The motion that occurs when 
the head moves laterally (left 
side). deg or rad 0 - 45 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 

Head & Neck - 
Lateral 
Bending - 
Right Side   

The motion that occurs when 
the head moves laterally (right 
side). deg or rad 0 - 45 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 
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Head & Neck - 
Rotation - Left 
Side   

The motion that occurs when a 
head turns on its axis. The 
head rotates on the neck, as in 
shaking the head 'no'. deg or rad 0 - 70 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 

Head & Neck - 
Rotation - 
Right Side   

The motion that occurs when a 
head turns on its axis. The 
head rotates on the neck, as in 
shaking the head 'no'. deg or rad 0 - 70 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 

Spinal Column parameters               

Spinal Column 
- Lateral 
Bending - Left 
Side   

The motion that occurs when 
the spinal column moves 
laterally (left side). deg or rad 0 - 25 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 

Spinal Column 
- Lateral 
Bending - 
Right Side   

The motion that occurs when 
the spinal column moves 
laterally (right side). deg or rad 0 - 25 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 

Spinal Column 
- Forward 
Bending 
(Flexion)   

The motion that occurs when 
the spinal column bends 
forward. deg or rad 0 - 90 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 
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Spinal Column 
- Backwards 
Bending 
(Extension)   

The motion that occurs when 
the spinal column bends 
backwards. deg or rad 0 - 30 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 

Spinal Column 
- Lateral 
Rotation - Left 
Side   

A turning away from the midline 
of the body (left side) deg or rad 0 - 30 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 

Spinal Column 
- Lateral 
Rotation - 
Right Side   

A turning away from the midline 
of the body (right side) deg or rad 0 - 30 (deg) 

Physical, 
motor Float 

Tape measure 
method, Goniometer 
technique, 
Inclinometer method, 
CROM device [1], [6], [8] 

Strength 
parameters                 

Maximum 
gripping force 
of one hand GS 

Maximum gripping force of a 
hand, exerted for 3 seconds. N 

Women (50-54 
years) : 196 - 412 
Men (50-54 
years) : 373 - 647 

Physical, 
motor Float 

Method: The subject 
sits upright in the 
measuring chair, the 
lower arm supported. 
Device: Jamar 
dynamometer, 
positions 1 co 4 
(adjusted to 
preference). the 
distance beween the 
bars is 3.3 cm, 4.6 
cm, 5.7 cm and 6.9 
cm, respectively. [63] 
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Pushing force with two hands 

Maximum pushing force using 
both arms and hands together, 
exerted for 3 seconds. N 

Women (50-54 
years) : 177 - 407 
Men (50-54 
years) : 196 - 687 

Physical, 
motor Float 

Method: The subject 
stands before the 
measuring device 
and adopts a free 
posture. 
Device: Push device, 
with a horizontally 
placed bar, at elbow 
height standing. [63] 

Pulling force 
with one hand 

 

Maximum pulling force of one 
hand, exerted for 3 seconds. N 

Women (50-54 
years) : 152 - 315 
Men (50-54 
years) : 191 - 522 

Physical, 
motor Float 

Method: The subject 
stands in front of the 
measuring device 
and adopts a free 
posture. 
Device: Push/pull 
device, with a 
horizontally placed 
bar ar elbow height, 
standing. [63] 

Static torque with two hands 

Maximum static torque of two 
hands and arms, exerted for 3 
seconds. Nm 

Women (50-54 
years) : 2.6 - 7.8 
Men (50-54 
years) : 4.5 - 10.8 

Physical, 
motor Float 

Method: The subject 
stands before the 
measuring device 
and adopts a free 
posture, whether 
holding the jar or 
leaving it on the table. 
Device: Torque 
device with a jam jar-
like shape, diameter 
of the lid 6.6 cm, 
diameter of the jar 7.5 
cm. [63] 
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Dexterity/control parameters               

Hand Dexterity   

Skill and grace in physical 
movement, regarding the use of 
the hands. 

Number of cubes 
transferred in 1 min 

Women (20-24 
years) RH : 79 - 
97 
Women (20-24 
years) LH : 75 - 
92  
Women (25-29 
years) RH : 78 - 
94  
Women (25-29 
years) LH : 73 - 
88 
Women (30-34 
years) RH : 77 - 
93 
Women (30-34 
years) LH : 74 - 
86 
Women (35-39 
years) RH : 79 - 
91 
Women (35-39 
years) LH : 78 - 
90 
Women (40-44 
years) RH : 73 - 
89 
Women (40-44 
years) LH : 71 - 
89 
Women (45-49 
years) RH : 74 - 
90 
Women (45-49 
years) LH : 70 - 
86 
Women (50-54 
years) RH : 67 - 
88 
Women (50-54 
years) LH : 64 - 
85 
Women (55-59 
years) RH : 66 - 
84 

Physical, 
motor Integer 

The Box and Block 
Test: The Box and 
Block test is a test of 
manual dexterity and 
is used predominately 
be Occupational 
therapists, to 
evaluate physically 
handicapped 
individuals. The test 
is made up of a box 
with a partition 
directly in the centre 
creating two equal 
sides. A number of 
small wooden blocks 
are placed in once 
side of the box. The 
subject being tested 
is required to use the 
dominant hand to 
grasp one block at a 
time and transport it 
over the partition and 
release it into the 
opposite side. .The 
subject is given 60 
seconds in which to 
complete the test, 
and the number of 
blocks transported to 
the other side is 
counted. The test is 
then repeated with 
the non-dominant 
hand. [11] 



VERITAS_D4.3.5b RE Grant Agreement # 247765 
 

 

14/01/2011  90 Fraunhofer IAO 
 

 

Women (55-59 
years) LH : 66 - 
82 
Women (60-64 
years) RH : 69 - 
83 
Women (60-64 
years) LH : 67 - 
80 
Women (65-69 
years) RH : 66 - 
78 
Women (65-69 
years) LH : 63 - 
79 
Women (70-74 
years) RH : 62 - 
76 
Women (70-74 
years) LH : 61 - 
76 
Women (75+ 
years) RH : 58 - 
72 
Women (75+ 
years) LH : 56 - 
71 
 
Men (20-24 
years) RH : 79 - 
97 
Men (20-24 
years) LH : 78 - 
95 
Men (25-29 
years) RH : 78 - 
93 
Men (25-29 
years) LH : 77 - 
91 
Men (30-34 
years) RH : 73 - 
91 
Men (30-34 
years) LH : 73 - 
89 



VERITAS_D4.3.5b RE Grant Agreement # 247765 
 

 

14/01/2011  91 Fraunhofer IAO 
 

 

Men (35-39 
years) RH : 72 - 
91 
Men (35-39 
years) LH : 70 - 
90 
Men (40-44 
years) RH : 75 - 
91 
Men (40-44 
years) LH : 71 - 
89 
Men (45-49 
years) RH : 68 - 
86 
Men (45-49 
years) LH : 68 - 
84 
Men (50-54 
years) RH : 69 - 
89 
Men (50-54 
years) LH : 68 - 
86 
Men (55-59 
years) RH : 63 - 
87 
Men (55-59 
years) LH : 63 - 
84 
Men (60-64 
years) RH : 62 - 
80 
Men (60-64 
years) LH : 62 - 
79 
Men (65-69 
years) RH : 61 - 
76 
Men (65-69 
years) LH : 60 - 
75 
Men (70-74 
years) RH : 57 - 
76 
Men (70-74 
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years) LH : 55 - 
74 
Men (75+ years) 
RH : 56 - 70  
Men (75+ years) 
LH : 53 - 70 
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Affective 
parameters                 

Anger   

Anger is the emotional 
component of the AHA 
syndrome (Aggression- 
Hostility- Anger). Hostility refers 
to the cognitive component 
while aggression refers to the 
behavioural. This syndrome is 
related to psycho-physiological 
disorders, particularly 
cardiovascular alterations. 

According to the 
dimensional 
approach, affective 
emotional states are 
not independent from 
one another; rather, 
they are related to 
one another in a 
systematic manner. 
In this approach, the 
majority of affect 
variability is covered 
by three dimensions: 
valence, arousal, and 
potency (dominance) 
([114], [77], [115]). 
The valence 
dimension refers to 
how positive or 
negative the emotion 
is, and ranges from 
unpleasant feelings to 
pleasant feelings of 
happiness. The 
arousal dimension 
refers to how excited 
or apathetic the 
emotion is, and it 
ranges from 
sleepiness or 
boredom to frantic 
excitement. The 
power dimension 
refers to the degree 
of power or sense of 
control over the 
emotion.  
 
Russell (1980) [116] 
introduced a circular 
configuration called 
Circumflex of Affect 
and proposed that 
each basic emotion 

The emotional 
space [116] 
consists of four 
quadrants: low 
arousal positive, 
high arousal 
positive, low 
arousal negative, 
and high arousal 
negative. In this 
way, as argued 
by Russell, it is 
possible to 
characterize all 
emotions by their 
valence and 
arousal, and 
different 
emotional labels 
could be plotted 
at various 
positions on this 
two-dimensional 
plane. 

Affective   

(see "Affective - 
Measurement tests" 
sheet) 

[51], [52], [53], [54], 
[55], [77], [114], [115], 
[116] 
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represents a bipolar 
entity being a part of 
the same emotional 
continuum. The 
proposed polars are 
arousal (relaxed vs. 
aroused) and valence 
(pleasant vs. 
unpleasant).  

Disgust 
 

Disgust is one of the emotional 
reactions where physiological 
feelings are most evident. The 
majority of disgust reactions are 
created by interoceptive 
conditioning. 
It is related to behaviour 
disorders, such as anorexia and 
bulimia, but it can be the main 
therapeutic component of 
treatments based on aversive 
conditioning, such as the fast 
smoking technique. 

  

Affective 
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Fear 
 

Fear and anxiety are possibly 
the most-researched emotions 
and an array of intervention 
techniques have been 
developed on them from all 
theoretical orientations in 
psychology. The pathological 
component is anxiety disorders 
which are related to an 
excessive and inappropriate 
reaction of fear.  It is one of the 
reactions that produces most 
mental, behavioural, emotional 
and psychosomatic disorders. 
The difference between anxiety 
and fear can be specified 
whereby the fear reaction is 
produced when there is real 
danger and the reaction is in 
proportion to the danger, while 
anxiety is a disproportionate, 
intense reaction to the 
supposed danger of the 
stimulus. 

  

Affective 
 

  

Happiness 
 

Happiness favours the 
reception and positive 
interpretation of the various 
environmental stimuli. It is not 
fleeting in the same way as 
pleasure is. It is intended to be 
a lasting emotional stability. 

  

Affective 
 

  

Sadness 
 

While it is traditionally 
considered to be one of the 
unpleasant emotions, it is not 
always negative. There is a 
great cultural variation and 
there are even some cultures 
that do not have words to 
define it. 

  

Affective 
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Surprise   

While it is traditionally 
considered to be one of the 
unpleasant emotions, it is not 
always negative. There is a 
great cultural variation and 
there are even some cultures 
that do not have the words to 
define it. 

    

Affective   

    

Interaction related states               
Stress 

  

Stress is the adaptive response 
of the body when facing various 
stressors. It is a normal reaction 
in the lives of people of any 
age.  It is produced by the 
body’s instinct as a protection 
from physical or emotional 
pressure or, in extreme 
situations, from danger. 
Alternatively, to clarify 
concepts, the term "stress 
response" is used to refer to the 
nonspecific body response to 
any demand, and the term 
"stressor" or "stressful situation" 
to the stimulus or situation that 
causes stress response. 

Social Readjustment 
Rating Scale (SRRS) 

Score of 300+: At 
risk of illness. 
Score of 150-
299+: Risk of 
illness is 
moderate 
(reduced by 30% 
from the above 
risk). 
Score 150-: Only 
have a slight risk 
of illness. 

Interaction related states (see "Affective - 
Measurement tests" 
sheet) 

[12], [13], [14], [15], 
[16], [17], [18], [19], [20] 

 

 

 

Life Experiences 
Survey (LES) 

Life event= [-
3,3]= [extremely 
negative, 
extremely 
positive]; 
Event not 
occurred=0; 
Total Score= 
Σrecent_life_even
ts. 

 

 

 

[21], [22], [23], [24], 
[25], [26], [27] 
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Hassles Scale 

Score of 136+: 
Very High Level 
of Stress,  
Score of 116-135: 
High Stress, 
 Score 76-115: 
Average stress,  
Score 56-75: Low 
stress,  
Score 51-55: 
Very low stress 

 

 

 

[28] 
 

 

 

Survey of Recent Life 
Experiences [34] 

Scores ranges 
between 41 (very 
low level stress) 
and 164 (high 
level Stress) 

 

 

 

[34], [35] 
 

 

 

Subjective Stress 
Scale (SSS) for Mildly 
Intellectually 
Handicapped [36] 

For each item, 
the response 
categories are: 
Event not 
experienced, no 
stressful event, 
some stress, 
moderate stress, 
a great deal of 
stress. 

 

 

 

[36], [37] 
 

 

 

Derogatis Stress 
Scale: DSP [113] 

multidimensional 
measurement: 
TSS=Σn t-
scoresn 
SSS scores: 
SSS= 0:  no 
stress 
SSS ≤42 low 
subjective stress  
43≤ SSS ≤ 55 
moderate 
subjective stress  
SSS >55 high 
subjective stress 
SSS=100: 
extremely highly 
stressed 

 

 

 

  

 

 Millon Behavioral 
Health Inventory 
(MBHI)  

scores on 20 
scales (%) 
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Minnesota 
Multiphasic 
Personality 
Inventory—2 (MMPI-
2) 

It consists of 10 
scales: 
Hs: 
Hypochondriasis, 
D: Depression, 
Hy: Conversion 
Hysteria, Pd: 
Psychopathic 
Deviate Mf: 
Masculinity–
Femininity, Pa: 
Paranoia, Pt: 
Psychasthenia 
(trait anxiety), Sc: 
Schizophrenia, 
Ma: Hypomania 
(manifest 
energy), Si: 
Social 
Introversion 
(preference for 
being alone) 
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The Sixteen 
Personality Factor 
Questionnaire (16-
PF) [38] 

Reserved–
Outgoing, Less 
Intelligent–More 
Intelligent, 
Affected by 
Feelings–
Emotionally 
Stable, Humble–
Assertive, Sober–
Happy-Go-Lucky, 
Expedient–
Conscientious, 
Shy–
Venturesome, 
Tough-minded–
Tender-minded, 
Trusting–
Suspicious, 
Practical–
Imaginative, 
Forthright–Astute, 
Self-Assured–
Apprehensive, 
Conservative–
Experimenting, 
Group-
Dependent– Self-
Sufficient, 
Undisciplined 
Self-Conflict– 
Controlled, 
Relaxed–Tense 

 

 

 

[38] 
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Millon Clinical 
Multiaxial Inventory—
II (MCMI-II/III) 

The scales are: 
Schizoid, 
Avoidant, 
Antisocial, 
Narcissism, 
Passive–
aggressive, 
Compulsive, 
Dependent, 
Histrionic, 
Schizotypal, 
Borderline, 
Sadistic, 
Paranoid, 
Anxiety, 
Somatoform, 
Hypomania, 
Dysthymia, 
Alcohol abuse, 
Drug abuse, 
Psychotic 
thinking, 
Psychotic 
depression, 
Psychotic 
delusions, Self-
defeating 
Depressive 
Personality, 
Posttraumatic 
Stress Disorder 
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Stanford Acute Stress 
Reaction 
Questionnaire 
(SASRQ) [39][40] 

Ranges of Values 
per different 
Studies. Acute 
stress over 0.8 
Firestorm .95 
(.90–.91 for 
subscales) 
Threatening 
patient  .87 
Vicinity of 
shooting  .93 
(.72–.88 for 
subscales) 
Sexual abuse 
survivors .93 
(.78–.86 for 
subscales) 
Emergency 
rescue .8 (.64–
.98 for subscales) 
Catastrophic 
flooding .95 (.82–
.88 for subscales 

 

 

 

[39], [40] 
 

 

 
Subjective Stress 
Scale (SSS) [41] 

 

 

 

 

[41] 
 

 

 

Profile of Mood 
States (POMS). [42] 

The scales are: 
ension–Anxiety 
Depression–
Dejection 
Anger–Hostility 
Vigor–Activity 
Fatigue–Inertia 
Confusion– 
Bewilderment 

 

 

 

[42] 
 

 

 

Dundee Stress State 
Questionnaire 
(DSSQ) [43], [44], 
[45] 

Factors for a 
specific task: 
Stress State 
(Engagement, 
distress, worry/ 
versus State 
change (z). 
State change: -
N/+N 

 

 

 

[43], [44], [45] 
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Fatigue 

 

Fatigue (also called exhaustion, 
lethargy, languidness, languor, 
lassitude, and listlessness) is a 
state of awareness describing a 
range of afflictions, usually 
associated with physical and/or 
mental weakness, though 
varying from a general state of 
lethargy to a specific work-
induced burning sensation 
within one's muscle. It is 
believed that fatigue is a 
subjective experience and thus 
not easily assessed by 
objective measures. It is also 
believed that because fatigue is 
common with all who sustain a 
brain injury, it is therefore not 
related to damage within a 
specific area of the brain. 

Fatigue Severity 
Scale (FSS) 

The scoring is 
done by 
calculating the 
average 
response to the 
questions (adding 
up all the 
answers and 
dividing by nine). 
People with 
depression alone 
score about 4.5. 
But people with 
fatigue related to 
MS, SLE or 
CFIDS average 
about 6.5. 

Interaction related states (see "Affective - 
Measurement tests" 
sheet) 

  

 

 

Fatigue Impact Scale 
(FIS) [64] 

The fatigue 
impact scale asks 
subjects to rate 
how much of a 
problem fatigue 
has caused them 
during the past 
month, including 
the day of testing, 
in reference to 
the statements 
listed below. The 
subject is asked 
to circle the 
appropriate 
response for 
each: 0 = no 
problem; I = small 
problem; 2 = 
moderate 
problem; 3 = big 
problem; 4 = 
extreme problem. 

 

 

 

[64] 
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Modified –Fatigue 
Impact Scale (M-FIS) 

The total score 
for the MFIS is 
the sum of the 
scores for the 21 
items. The full-
length version of 
the MFIS has a 
Cronbach' s 
alpha of .81 while 
the short form 
has an alpha of 
.80. 

 

 

 

[46]  
 

 

 

Brief Fatigue 
Inventory (BFI) 

A global fatigue 
score can be 
obtained by 
averaging all the 
items on the BFI. 
Cronbach's alpha 
reliability ranges 
from 0.82 to 0.97 

 

 

 

[47] 
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[48] 
 

 

 
Fatigue Symptom 
Inventory (FSI)  

Each item on   
the FSI can be 
scored as an 

 

 

 

[49] 
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individual scale, 
providing 
information about 
that variable.  
Furthermore, a 
total Disruption 
Index can be 
computed by 
summing items 5 
- 11.  Item   
14 provides 
qualitative 
information only 
and is not 
intended to be 
used as a 
quantitative 
scale. 

 

 

 

Multidimensional 
Fatigue Symptom 
Inventory (MFSI) 

The MFSI can be 
scored for both 
the rationally 
derived and 
empirically 
derived scales.  
Higher scores 
indicate more 
fatigue. 

 

 

 

[50] 
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Motivation 

 

Motivation is linked to individual 
and sociocultural aspects and is 
present in all areas of human 
existence. We speak about 
motivation to refer to the 
impetus that starts, guides and 
maintains behaviour to reach a 
desired goal or objective. 

Academic Motivation 
Scale (EME)  

A questionnaire 
for measuring the 
intrinsic, extrinsic, 
and amotivation 
in education. 
based on the 
tenets of self-
determination 
theory and is 
composed of 28 
items subdivided 
into seven sub-
scales assessing 
three types of 
intrinsic 
motivation 
(intrinsic 
motivation to 
know, to 
accomplish 
things, and to 
experience 
stimulation), three 
types of extrinsic 
motivation 
(external, 
introjected, and 
identified 
regulation), and a 
motivation. 

Interaction related states Bernard et al. [62] 
report the 
development of the 
Assessment of 
Individual Motives–
Questionnaire (AIM-
Q), a new instrument 
based on an 
evolutionary 
psychology theory of 
human motivation. It 
provides multitrait–
multimethod (MTMM) 
assessment of 
individual differences 
on 15 motive scales. 
A total 
heterogeneous 
sample of N =1 251 
participated in eight 
studies that evaluated 
the homogeneity, 
internal consistency, 
test–retest reliability, 
and MTMM 
convergent and 
discriminant validities 
of the AIM-Q’s three 
methods. methods. 
These studies 
generally support the 
overall strategy of 
assessing individual 
differences in multiple 
evolutionary-based 
motives with multiple 
methods. [56], [57] 

 

 

 

Elderly motivation 
scale (EMS-72) 

This scale 
assesses the 
intrinsic and 
extrinsic 
motivation of 
elderly 
individuals. It 
assesses 4 
constructs: 

 

 

Task engagement is 
evaluated in the 
Dundee Stress State 
Questionnaire 
(DSSQ) [43], [44], 
[45] (see also the 
section on Stress) [58], [59] 
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intrinsic 
motivation, self-
determined and 
non self-
determined 
extrinsic 
motivation, and 
motivation. It is 
subdivided in 6 
life domains for 
which elderly 
individuals are 
asked to 
complete 4 items 
(one item per 
construct) for 
each of 3 
different 
situations within 
each life domain. 
Thus, there are a 
total of 12 items 
per life domain 
and a grand total 
of 72 items for 
the whole scale. 
Each item is 
assessed on a 7-
point scale. The 
questionnaire is 
suited to look at 
personal attitude 
toward six 
different life 
domains: our 
health, biological 
needs (eating, 
sleeping), 
relations with 
others (family, 
friends, and 
people in 
general), religion, 
leisure and 
information 
(news). 



VERITAS_D4.3.5b RE Grant Agreement # 247765 
 

 

14/01/2011  108 Fraunhofer IAO 
 

 

 

 

 

Work Motivation 
Scale [60] :The WMS  
was designed as a 
self-report instrument 
to be used in career 
development, pre-
employment, human 
resources, vocational 
counseling, job 
development, work 
adjustment, job 
satisfaction, job 
retention, and 
disability 
management. It 
assists individuals in 
career development 
and planning by 
helping them 
understand their work 
motives and values 
and apply that 
understanding to their 
career choices and 
preferred work 
environment. The 
Work Motivation 
Scale is a revision of 
the Work Orientation 
Values Survey 
(WOVS), published in 
2002. 

 

 

 

(see "Affective - 
Measurement tests" 
sheet) [60], [61], [62] 
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Hearing 
parameter
s                 

Hearing @ 
500Hz 

Hearing500
Hz 

Threshold hearing level 
in dB at 500Hz (without 
aid) Hz 0 - 30   Integer (-10 - 120) hearing test VICON D2.2 

Hearing @ 
1kHz 

Hearing1kH
z 

Threshold hearing level 
in dB at 1kHz (without 
aid) Hz 5 - 45 

 
Integer (-10 - 120) hearing test VICON D2.2 

Hearing @ 
2kHz 

Hearing2kH
z 

Threshold hearing level 
in dB at 2kHz (without 
aid) Hz 15 - 65 

 
Integer (-10 - 120) hearing test VICON D2.2 

Hearing @ 
4kHz 

Hearing4kH
z 

Threshold hearing level 
in dB at 4kHz (without 
aid) Hz 20 - 75 

 
Integer (-10 - 120) hearing test VICON D2.2 

Backgroun
d Noise 

Background
Noise 

Threshold of speech 
intelligibility with 
background noise. 
Percentage of 
background noise 
volume compared to 
speech volume. % 0 - 200% 

 
Integer (0 - 200%) hearing test VICON D2.2 

Hearing 
aids  HearingAid 

Probability that the user 
has a hearing aid % 0 - 33% 

 
Integer (0 - 100%) hearing test VICON D2.2 

Hearing 
 

ability to hear 
n /a - severity 
rating 

0 - no ambient light, 
absolute darkness; 
4 - very high ambient 
light level, e.g. 
dazzling sun light on 
the screen float light sensors 

WHO ICF b2300 
sound detection 
 
ISO 22411 
 
URS11 
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Ambient 
Noise   ambient noise conditions 

n /a - severity 
rating 

0 - no ambient light, 
absolute darkness; 
4 - very high ambient 
light level, e.g. 
dazzling sun light on 
the screen float light sensors 

WHO ICF b2300 
sound detection 
ISO 22411 
FRE02 

Visual 
parameters                 

Visual 
acuity (and 
sensitivity) CS 

describes the level of 
user requirements for 
bigger font sizes and 
bigger graphics on a user 
interface 

n /a - severity 
rating 

0 (no impairment, 
"normal visual acuity") 
to  
4 (most heavily 
impaired) float 

User behavior 
indicators, e.g. 
lean-to-screen, 
time-out;  
or self-
assessment  

MyUI D1.1 (D2.1: 
URS07, URS09 
FRS01-02);  
WHO ICF b2100 
visual acuity 
functions, b21022 
contrast sensitivity, 
b21020 light 
sensitivity 
ISO 22411  

Colour 
perception CB 

ability to distinguish 
colours (without any 
limitation such as e.g. 
redgreen, blueyellow 
blindness) 

n/a - binary 
variable 

0 (no impairment, 
colours can be 
distinguished without 
restrictions);  
1 (not all colours can 
be distinguished 
properly) binary 

self-assessment, 
user enrolment in 
game-like 
exercises 

MyUI D1.1 (D2.1: 
URS15; FRS02) 
WHO ICF b21021 
colour vision 
ISO 22411 

Field of 
vision 

 

ability to perceive without 
limited vision in certain 
areas 

n /a - severity 
rating 

0 (no impairment, 
"normal vision field") 
to  
4 (most heavily 
impaired) float tbd 

MyUI D1.1 (D2.1 
URS10; FRS02); 
WHO ICF b2101 
visual field 
functions; ISO 
22411 
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Peripheral 
Vision FieldLossP 

ability to perceive without 
limited vision in periphery 

 

1(no impairment, 
"normal vision field") 
to  
10 (most heavily 
i10mpaired) int 

  

Central 
Vision FieldLossC 

ability to perceive without 
limited vision in centre 

 

1(no impairment, 
"normal vision field") 
to  
10 (most heavily 
i10mpaired) int 

  

Distortion MD 

Distortion in vision due to 
Retinopathy or 
MaccularDegeneration 

 

1(no impairment, 
"normal vision field") 
to  
10 (most heavily 
i10mpaired) int 

  

FontSize FS 
Minimum fontsize 
required in a screen 

 

point 
or 
pixel 

 
int 

  

Ambient 
light   

ambient lightning 
conditions with influence 
perceivabilty of displayed 
information 

n /a - severity 
rating 

0 - no ambient light, 
absolute darkness; 
4 - very high ambient 
light level, e.g. 
dazzling sun light on 
the screen float light sensors   
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Cognitive parameters               

Working 
Memory 
Capacity 

CogSTM 

Working memory is the 
ability to actively hold 
information in the mind 
needed to do complex 
tasks such as reasoning, 
comprehension and 
learning. Working memory 
tasks are those that require 
the goal-oriented active 
monitoring or manipulation 
of information or behaviors 
in the face of interfering 
processes and distractions. 
The cognitive processes 
involved include the 
executive and attention 
control of short-term 
memory which provide for 
the interim integration, 
processing, disposal, and 
retrieval of information. 
Working memory is a 
theoretical concept central 
both to cognitive 
psychology and 
neuroscience. 

msec or sec for 
latency, no unit 
for other 
measures (like 
number of errors) 

The value space for 
all the cognitive 
measure is a 
continuous set of 
real numbers as we 
measure the latency 
and number of 
errors. 

Cognition Numeric real 
number 

Spatial Span 
(SSP) 

CANTAB 
Cambridge 
Cognition Test, 
Available at 
http://www.camcog
.com/science/exec
utive-function.asp, 
Accessed on 29th 
April, 2011 
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Executive 
Function CogEfn 

The executive system is a 
theorized cognitive system 
in psychology that controls 
and manages other 
cognitive processes. It is 
responsible for processes 
that are sometimes 
referred to as the executive 
function, executive 
functions, supervisory 
attentional system, or 
cognitive control. However, 
executive function and 
cognitive control are not 
synonymous with an 
executive system with the 
former potentially carried 
out by specific brain areas 
or networks 

msec or sec for 
latency, no unit 
for other 
measures (like 
number of errors) 

The value space for 
all the cognitive 
measure is a 
continuous set of 
real numbers as we 
measure the latency 
and number of 
errors. 

Cognition Numeric real 
number 

Spatial Working 
Memory (SWM) 

CANTAB 
Cambridge 
Cognition Test, 
Available at 
http://www.camcog
.com/science/exec
utive-function.asp, 
Accessed on 29th 
April, 2011 
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Visual 
Attention CogVisAttn 

Attention is the cognitive 
process of selectively 
concentrating on one 
aspect of the environment 
while ignoring other things. 
Attention has also been 
referred to as the allocation 
of processing resources 

msec or sec for 
latency, no unit 
for other 
measures (like 
number of errors) 

The value space for 
all the cognitive 
measure is a 
continuous set of 
real numbers as we 
measure the latency 
and number of 
errors. 

Cognition Numeric real 
number Trial Making Test 

Reitan R. M. 
(1958). Validity of 
the Trail Making 
test as an indicator 
of organic brain 
damage. Percept. 
Mot Skills, 8, 271-
276. 
Corrigan, J. D., 
Hinkeldey, M. S. 
(1987). 
Relationships 
between parts A 
and B of the Trail 
Making Test. J. 
Clin Psychol, 43 
(4), 402–409. 
Gaudino, E. A., 
Geisler, M. W., 
Squires, N. K. 
(1995). Construct 
validity in the Trail 
Making Test: What 
makes Part B 
harder? J Clin Exp 
Neuropsychol, 17 
(4), 529-535. 
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Task 
Switching 
Capability 

CogTSC 

This measures the 
capacity of mulitasking, 
storing present state of a 
subtask and switch to a 
different subtask and then 
coming back to the 
previous one. 

msec or sec for 
latency, no unit 
for other 
measures (like 
number of errors) 

The value space for 
all the cognitive 
measure is a 
continuous set of 
real numbers as we 
measure the latency 
and number of 
errors. 

Cognition Numeric real 
number Trial Making Test 

Reitan R. M. 
(1958). Validity of 
the Trail Making 
test as an indicator 
of organic brain 
damage. Percept. 
Mot Skills, 8, 271-
276. 
Corrigan, J. D., 
Hinkeldey, M. S. 
(1987). 
Relationships 
between parts A 
and B of the Trail 
Making Test. J. 
Clin Psychol, 43 
(4), 402–409. 
Gaudino, E. A., 
Geisler, M. W., 
Squires, N. K. 
(1995). Construct 
validity in the Trail 
Making Test: What 
makes Part B 
harder? J Clin Exp 
Neuropsychol, 17 
(4), 529-535. 

Auditory 
Verbal 
Learning 
Capacity 

CogAVLC 

It assesses recall of lists of 
words on single and 
multiple trials given 
through the subjects' 
auditory system. 

msec or sec for 
latency, no unit 
for other 
measures (like 
number of errors) 

The value space for 
all the cognitive 
measure is a 
continuous set of 
real numbers as we 
measure the latency 
and number of 
errors. 

Cognition Numeric real 
number 

Auditory-Verbal 
Learning Test 

M.D. Lezak, 
Neuropsychologica
l Assessment 
(Second Edition), 
Oxford University 
Press 
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Language 
Reception CogLR 

ability to produce written or 
spoken language 

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

WHO ICF b1670 
reception of 
language 
ISO 22411 

Language 
Production CogLP 

ability to produce written or 
spoken language 

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

WHO ICF b1671 
reception of 
language 
ISO 22411 

Understand
ing Abstract 
Signs CogUAS 

ability to understand 
abstract symbols or icons 

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd URC20 

Attention CogA 

Covering selective, 
focused and divided 
attention abilities  

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

URC05 
WHO ICF b140 
attention functions 
ISO22411 

Processing 
Speed CogPS 

ability to process 
information in an 
appropriate time 

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

URC04 
WHO ICF b1470 
psychomotor 
control 
ISO22411 
FRC01 

Working 
Memory CogWM 

ability to remember exact 
sequencing of multi-step 
procedures and to 
orientate oneself in long 
sequences of steps 

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

URC03 
WHO ICF b1440 
Short-term 
memory 
ISO22411 
FRC02 

Long Term 
Memory CogLTM 

ability of learning, storing 
and retrieving new 
information 

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

URC02 
WHO ICF b1441 
long-term memory 
ISO22411 
FRC02 

ICT literacy CogICTL 

skills and experiences in 
using current ICT user 
interfaces 

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd URC01 
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ICT 
anxiousnes
s CogICTA 

importance to which 
security is needed 
including risk-avoiding 

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

URG03 
FRG10/11 

Hand-eye 
Coordinatio
n CogHEC 

ability to move hands 
according to visual 
feedback 

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

WHO ICF b1471 
Quality of 
psychomotor 
functions 
ISO 22411 
URC 19 

Tactile 
Variable                 
Note: This 
variable 
can also be 
included in 
the motor 
variable list                 

Static 
Tremor Tremor 

It is the involuntary 
contraction of muscles of 
the limbs. It can be used to 
measure tremors in fingure 
that can directly influence 
the use of tactile 
interfaces. 

No unit 

< 50: No tremor 
50-300: Mild Trmor  
>300: Severe 
Tremor 

Tactile Numeric real 
number 

Comby 
Stressometer 

Tekscan pressure 
measurement 
technology, URL: 
http://www.tekscan
.com/medical.html, 
Accessed on 23rd 
August 2010. 

Motor 
parameters                 

Speech 
articulation   ability to articulate speech 

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

WHO ICF b310 
voice functions, 
b320 articulation 
functions 
ISO 22411 
URP07 
FRP04 
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finger 
precision  ability to move the fingers   

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

WHO ICF d440 
fine hand use 
ISO 22411 
URP02 
FRP01, FRP03 

hand 
precision  ability to move the hands   

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

WHO ICF b730 
muscle power 
functions 
WHO ICF d4453 
Turning or twisting 
the hands or arms 
WHO ICF d4402 
Manipulating 
ISO 22411 
URP10 
FRP01-02 

arm 
precision  ability to move the arms   MyUI severity 

scale 
0 - not impaired 
4- severly impaired Cognition float tbd 

WHO ICF d4453 
Turning or twisting 
the hands or arms 

contact grip  

ability to apply a 
unidirectional force by a 
finger, the thumb or the 
hand [according to ISO 
22411], e.g. by touching or 
operating via touching  

MyUI severity 
scale 

0 - not impaired 
4- severly impaired Cognition float tbd 

WHO ICF b265 
Touch function 
ISO 22411 
URP06 
FRP03 

pinch grip  

ability to hold the control by 
the fingers and/or thumb 
without clenching the fist  
hand [according to ISO 
22411], e.g. when holding 
sth between  the fingers. MyUI severity 

scale 
0 - not impaired 
4- severly impaired Cognition float tbd 

WHO ICF d440 
fine hand use, 
d4400 Picking up 
ISO 22411 
URP06 
FRP03 



VERITAS_D4.3.5b RE Grant Agreement # 247765 
 

 

14/01/2011  119 Fraunhofer IAO 
 

 

clench grip  

ability to use all fingers 
wrapped around a control 
[according to ISO 22411]. MyUI severity 

scale 
0 - not impaired 
4- severly impaired Cognition float tbd 

WHO ICF d4402 
Manipulating 
ISO 22411 
URP06 
FRP03 
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Annex III Report from ISO Shanghai 
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