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Development chain before VERITAS
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NE1: Lack of designer/developer plug-ins, tools to support 
accessibility testing: 

· No tools to offer iterative simulation and testing with 
various virtual disabled users 

· VERITAS will introduce an Open Simulation Platform 
(OSP) for testing at all development stages that will provide 
automatic simulation feedback and accessibility reporting.

NE2: Minimisation of the need for real user testing during the 
planning/development phase: 

· Involvement of real users at specific stages of development 
(in most of the cases after the development of the first 
prototype). 

· VERITAS will analyse and create detailed virtual user 
physical, cognitive, behavioural and psychological models as 
well as the corresponding simulation models to support 
simulation and testing at all stages of product planning and 
development. 

The Problem - Needs



NE3: Accessibility assessment tools exist only for some 
application areas and only at the final stages of 
development:

· Web application accessibility assessment tools exist. 

· VERITAS will introduce accessibility support tools at 
all the stages of iterative planning and development
(application areas: automotive, smart living spaces, 
workplace design, infotainment and personal healthcare 
and wellbeing). 

NE4: The clear lack of accessibility support tools for non-ICT 
products:

· Physical environments are gradually transformed into 
ambient intelligence environments and correspondingly 
non-ICT products are also becoming part of the ICT 
infrastructure. 

· VERITAS will provide virtual simulation environments 
for ICT and non-ICT products and tools for testing and 
verification

The Problem - Needs



NE5: There is a clear lack of a realistic and immersive simulation 
experience during design/development of assistive technologies:
· Existing simulation and assessment tools focus mainly on the 

production of comprehensive reports

· VERITAS, will also offer:
º a virtual reality simulation environment for realistic and iterative testing,

º simultaneous multimodal (visual, aural, etc.) feedback to the designer/developer 

º potential for immersive realistic simulation and virtual user testing (i.e. the developer taking the role 
of the user). 

NE6: There is a clear lack of simulation interface for multimodal 
interfaces targeting various disabilities: 
· Multimodal interfaces research and developments have provided novel 

tools to offer support to various, even temporary disabilities. The lack of 
appropriate simulation technologies for testing their use has led to 
minimal penetration of these technologies to the assistive technologies 
market. 

· VERITAS will provide an Open Simulation Platform (OSP) simulation 
environment that will support multimodal interface virtual testing in 
realistic scenarios that will offer the opportunity to fine tune and adapt 
these technologies to the specific application utilizing also cross-
modal transformation. 

The Problem - Needs



Development Chain with VERITAS



SC1: To investigate and develop an open library of various categories of virtual user 
models, including VR models, covering a wide range of population groups and 
especially focusing on groups in risk of exclusion, e.g. older people, people with disability 
(vision, hearing, speech, motor), people with co-existent condition, etc.

SC2: To develop an Open Simulation Platform (OSP) for virtual reality simulation and 
testing of new products at all stages of iterative product planning and development, 
i.e. specification, design, development, validation and testing.

SC3: To develop an extensive list of virtual reality tools for supporting accessibility testing
at all stages of development of existing applications, in the following domains: a) 
automotive, b) smart living spaces, c) workplace design, d) infotainment and e) personal 
healthcare and wellbeing.

SC4: To research and develop methodologies for introducing the VERITAS simulation and 
testing framework, including the virtual user and the simulation models, to a wide 
variety of ICT and non-ICT applications.

SC5: To research and develop a framework for immersive virtual user simulation and 
testing, i.e. putting the developer in the position of the user through virtual/augmented 
reality simulation.

SC6: To define measures and metrics for evaluating software accessibility for every 
application scenario during design and development through VR simulation (graphs, 
statistics, distance metrics in general).

SC7: To research and develop innovative concepts for ambient, multi-device, universally 
accessible and usable multimodal interfaces through VR simulation.

Scientific objectives



SO 1: To offer full accessibility features to novel ICT and non-
ICT applications that will empower people with disabilities at 
almost every aspect of their everyday life.

SO 2: To promote built-in accessibility support in mainstream 
ICT and non-ICT applications.

SO 3: To change the mentality of applications developers in 
terms of the added value of introducing accessibility support 
features to their products.

EC 1: To reduce dramatically the cost of production of 
accessible applications

EC 2: To significantly reduce the cost of assistive technologies 
for users with disabilities

EC 3: To create new business opportunities for SMEs of the new 
Economy in providing high quality and low cost, all-inclusive 
applications.

EC 4: To foster standardization activities in the field of virtual 
user modelling of older people and people with disabilities.

Socio-economical objectives



VERITAS Architecture
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º User Centered Design

º Iterative development and testing

· Virtual user models: Iterative development using 

feedback from the multisensorial platform

· Simulation models: Iterative development with feedback 

from real developers from the five VERITAS application 

sectors

· Iterative pilots: Feedback from real users

º Comprehensive risk analysis and mitigation strategy.

º Involvement of key industrial partners in all stages so as to 

ensure the applicability of the developed algorithms and 

systems

VERITAS Approach
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VERITAS methodology
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VERITAS User Modeling Scheme
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VERITAS user modeling methodology
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User and Task models - Overview

º User Models

· Abstract User Model 
º Describes a disability

· Generic Virtual User Model
º Describes the set of users having a specific disability,

º the affected primitive tasks and 

º the affected primitive tasksô parameters

· Binary (ex. Abnormal step rhythm: Yes)

· Range of values (ex. Gait cycle [1.12, 3.22] sec)

· Virtual User Model
º An instance of a virtual user

º Describes userôs disabilities,

º the affected primitive tasks and

º the affected primitive tasksô parameters for the specific user

· Binary (ex. Abnormal step rhythm: Yes)

· Specific values (ex. Gait cycle : 2.1 sec)

º Task Model
· Describes how a complex task can be divided into primitive tasks that have to 

be executed sequentially.
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Primitive tasks
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Primitive TasksTask Models

Virtual User Models

Simulation Models

º VERITAS user modeling is based on primitive tasks.

Fundamental

element



Overall Architecture
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An abstract workplan (methodology)
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An abstract workplan (methodology)
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VERITAS

Primitive Tasks (*)

1

The primitive tasks define the primitive human actions.

Steps for defining a primitive task:

ÅDefine primitive taskôs category 

ÅMotor

ÅCognitive

ÅPerceptual

ÅVisual

ÅHearing

ÅSpeech

Åetc.

ÅDefine primitive taskôs name



An abstract workplan (methodology)
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Steps for defining a Task Model:

1. Define the sector where the complex application-oriented task 

(ex. driving) belongs (automotive, workplace, etc.)

2. Define the name of the complex task

3. Define the name of the complex subtasks (if any).

4. Define the primitive tasks that should be executed sequentially, in 

order to achieve successful execution of the complex task.

5. Define an object related to each primitive task (if any) 

(ex. Object: ñDoor handleò for primitive task ñGraspò)

The Task Models describe 

how the complex tasks 

can be divided into 

primitive tasks. Can 

support description of 

processes.



An abstract workplan (methodology)
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The Abstract User Models describe the disabilities.

Steps for defining an Abstract User Model:

1. Define the disability category

2. Define the disability name

3. Add a short description of the disability

4. Find quantitative metrics (also reference sources)

5. Identify the WHO-ICF functional abilities/limitations.

6. Identify if the disability is age-related or not

2



An abstract workplan (methodology)
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A Generic Virtual User 

Model describes the 

set of users having a 

specific disability, 

including:

- disability category

- disability name

- affected primitive    

tasks

- affected primitive 

tasksô parameters 



An abstract workplan (methodology)
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A Virtual User Model 

describes an instance of 

a virtual user including:

- userôs disabilities

- affected primitive tasks

- affected primitive tasksô 

parameters for the 

specific user



Step 1 of 5

Primitive tasks definition

º The list of primitive tasks (physical, cognitive, behavioural, etc.) 

has to be defined.
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Primitive taskôs category Primitive task

Physical Push

Physical Grasp

Physical Pull

Physical Walk

Physical Sit

Cognitive Select

Cognitive Wait

Behavioural Read

é é

List of primitive tasks - Example



Step 2 of 5

Task Models definition
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Step 2 of 5

Task Models definition

º A task model describes how a complex task can be divided into 

primitive tasks that have to be executed sequentially.
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Sector Task Subtask Primitive tasks Primitive task ïObject

Automotive
Getting in a 

car

Open door

Grasp Door handle

Pull Door handle

Pull Door

Enter in car
Walk To car seat

Sit On car seat

Close door
Grasp Door handle

Pull Door

Computer 

Applications
é

é é é

Smart Living 

Spaces

é é é é

Office 

Workplace

é é é é

Personal 

Healthcare

é é é é

Infotainment é é é é



Task Model ïA simple example 

(Open door)
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Non-primitive task

Sequence operators

Of sequential nature??Results in multiple subtask instances



Task Model ïExample 

(Handbrake operation)
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Sequential nature

Primitive tasks in the context of specific complex

tasks can be ñoptional-auxiliaryò, i.e. not directly 

affecting the successful performance of the 

Complex task



Step 3 of 5

Abstract User Models definition
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Step 3 of 5

Abstract User Model definition

29

An Abstract User 

Model describes 

a disability.



Step 3 of 5

Abstract User Model definition
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Disability category Disability Short 

description

Quantitative 

disability metrics

Functional 

limitations

Age-

related

(Yes/No)

Motor Hereditary Spastic Paraplegia é é é é

Motor Spinal Cord injury é é é é

Motor Paraplegia é é é é

Motor Spastic Cerebral Palsy é é é é

Motor Hemiplegia Alternans é é é é

Motor Parkinson é é é é

Motor Hemiparesis é é é é

Motor Dyspraxia é é é é

Motor Multiple sclerosis é é é é

Motor Rett Syndrome é é é é

Motor Spina Bifida é é é é

Motor ALS (Lou Gehrigôs Disease) é é é é

Motor Limb apraxia é é é é

Motor Limb -kinetic apraxia é é é é

Visual é é é é é

Hearing é é é é é

Cognitive é é é é é

Speech é é é é é



Step 4 of 5

Generic Virtual User Models definition
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CERTH/ITI



Step 4 of 5

Generic Virtual User Models definition
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ºExample:
Disability

category

Disability Affected primitive tasks 

(*)

Affected primitive tasksôparameters

(*)

Motor Hemiplegia

Grasp
The user is able to grasp objects, with

size <= 3cm x 3cm x 3cm

Pull The user can pull an object with max_Force: 5N

Walk
Gait velocity ranges from 0.18 to 1.03 m/s

Abnormal step rhythm

Motor Muscular dystrophy é é

Motor Multiple sclerosis é é

Motor Rett Syndrome é é

Vision é é é

Hearing é é é

Cognitive é é é

Speech é é é

(*) The affected primitive tasks as well as the affected primitive tasksô 

parameters will result from the disability metrics defined in the 

Abstract User Models.



Step 5 of 5

Virtual User Models definition
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Step 5 of 5

Virtual User Models definition
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º A Virtual User Model describes an instance of a virtual user.

º Example:
User 

ID

Disability

category

Disability Affected primitive tasks Affected primitive tasksôparameters

(*)

User 1 Motor Hemiplegia

Grasp
The user is able to grasp objects, with

size <= 2.5cm x 2.5cm x 2.5cm

Pull The user can pull an object with max_Force: 3N

Walk
Gait velocity : 0.9 m/s

Abnormal step rhythm

User 2 é é é é

Specific values



VERITAS Model Platform

SoA, rules, etc.
Parametric

Formal structured

representation

 

Customization 

utilities

Fully functional 

model for 

simulation
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PERSONAS
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º A persona is an 

archetypal user that 

is derived from 

specific profile data 

to create a 

representative user.  

º A persona is more 

tangible, less 

ambiguous, easier 

to envision, easier to 

empathize with. A 

Virtual User Model 

describes an 

instance of a virtual 

user.


