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An Integral System Based on Open
Organization of Agents for Improving the
Labour Inclusion of Disabled People

Alejandro Sanchez, Carolina Zato, Gabriel Villarrubia-Gonzilez, Javier Bajo,
and Juan Francisco De Paz

Departamento Informética y Automadtica, Universidad de Salamanca

Plaza de la Merced s/n, 37008, Salamanca, Spain
{sanchezyu, carol_zato,gvg, jbajope, fcofds}@usal.es

Abstract. This paper presents a system composed by a set of tools that facilitate
the work of disabled people in their work environment. The PANGEA platform
was used to build the base architecture of the system, where each tool is designed
as a collection of intelligent agents that offer the services as Web-services. More-
over, all the system is implemented as an Open MAS. In this paper two tools are
presented in detail, the proximity detection tool and the translator tool for people
with hearing impairments.

Keywords: personalization workplace, disabled people, open MAS, agent plat-
form, Zigbee, proximity detection, localization.

1 Introduction

Modern societies are characterized by two trends. The first is the rapid develop-
ment of technologies, which has influenced our lives in many different ways. The
second is the effort among governments, companies and associations toward
enabling people with disabilities to have an independent life, which includes the
possibility for remunerative employment. The effective integration of people with
disabilities in the workplace is a huge challenge to society, and it presents an op-
portunity to make use of new technologies.

This paper presents a collection of tools that are being developed to formed an
integral intelligent system. The different tools for the disabled people have been
modelled with intelligent agents that use Web services. These agents are imple-
mented and deployed within the PANGEA platform so they form an integral sys-
tem that can be used regardless of their physical location or implementation. This
project aims to develop new technologies that contribute to the employment of
groups of people with visual, hearing or motor disabilities in office environments.
Some of these tools are a head mouse to control the mouse with the eyes, a vibra-
tor bracelet to send Morse messages, an avatar for the hearing impaired, a location
system, etc. But due to space limitation, in this paper just an avatar and a proximi-
ty detection tool are presented.

S. Omatu et al. (Eds.): Distrib. Computing & Artificial Intelligence, AISC 217, pp. 369-376]
DOI: 10.1007/978-3-319-00551-5_45 © Springer International Publishing Switzerland 2013
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The rest of the paper is structured as follows: The next section introduces the
basis of open MAS and the PANGEA platform. Section 3 presents the proximity
prototype tool. Section 4 explains the translator tool. Next, section 5 presents a
case study. Finally, in section 6 some conclusions are presented.

2 Open MAS

Open MAS can be understood as the following step in multi-agent systems. These
are systems in which the structure is able to change dynamically. Its components
are not known a priori, change over time and may be heterogeneous. The open
MAS must allow the participation of heterogeneous agents with different architec-
tures and even languages [18]. This makes it difficult to rely on the agents' beha-
vior, and necessitates controls based on societal norms or rules. The proposed
system has been designed as an open MAS.

Nowadays, there are many multi-agent systems which help and facilitate the
work with the agents [1,8,5]. The only inconvenience of these systems is that they
are for general purpose. The architecture that will be used in this paper must be
able to assume the tasks for the integration of the persons with disabilities to the
workplace. In this line, the most known works are:

e The European project CommonWell [2] proposes an architecture to support
European citizens with limited mobility, or a hearing or visual impairment.
However, it focuses on the elderly and does not incorporate either advanced
adaptive interfaces or identification and localization elements.

e The European project DTV4Al11 [3] proposes the use of digital television to
integrate persons with disabilities, but it relies on the television as the only me-
chanisms to provide services.

e The European project MonAMI [15] proposes a global framework to offer ser-
vices to the elderly and handicapped, but it focuses on providing these individ-
uals with a more independent lifestyle.

At a Spanish national level we can find:

e The DISCATEL project [4] aims to incorporate persons with disabilities to
Contact Centers or allow them to telecommute from their home or residence.

e The INREDIS project (Interfaces for the Relationship between people with
Disabilities) [11] is a CENIT project headed by Technosite, which is investigat-
ing the concept of using personal devices with interoperability and ubiquitous
characteristics to strengthen accessibility of persons with disabilities..

e The eVia platform has the INCLUTEC [10] study group, which is oriented
toward analysis, and promotes the use and development of mobility mechan-
isms, such as assisted wheelchairs and specialized vehicle, alternative and en-
hanced communication, manipulation, and cognition.

None of this multiagent platforms shown previously, adapt to our requirements
because most of them focus on the elderly or on the social integration of people
with disabilities, instead of our goal, which is the labor inclusion of this kind of
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people. PANGEA architecture whose novelty is a dynamic and adaptable architec-
ture capable of integrating new services for incorporating persons with visual,
hearing, or mobile impairments into the workforce.

2.1 Description of PANGEA

PANGEA [20] is a service oriented platform that allows the implemented open
MAS to take maximum advantage of the distribution of resources. To this end, all
services are implemented as Web Services. Due to its service orientation, different
tools modeled with agents that consume Web services can be integrated and oper-
ated from the platform, regardless of their physical location or implementation.
This makes it possible for the platform to include both a service provider agent
and a consumer agent, thus emulating a client-server architecture. The provider
agent (a general agent that provides a service) knows how to contact the web ser-
vice, while the remaining agents know how to contact with the provider agent due
to their communication with the ServiceAgent, which contains information about
services.

Once the client agent’s request has been received, the provider agent extracts
the required parameters and establishes contact. Once received, the results are sent
to the client agent. Using Web Services also allows the platform to introduce the
SOA (Service-oriented Architecture) [12] into MAS systems. SOA is an architec-
tural style for building applications that use services available in a network such as
the web. It promotes loose coupling between software components so that they
can be reused. Applications in SOA are built based on services.

3 Proximity Detection Tool

The proximity detection system is based on the detection of presence using the
ZigBee Technology [19]. Every computer in the room must have a Zigbee router
assigned, and the system have to know their exact positions at every moment.
Furthermore, all the users have to carry a Zigbee tag (Figure 1), which is responsi-
ble for the identifying each of them. Once the Zigbee tag carried by the person has
been detected and identified, its location is delimited within the proximity of the
sensor that identified it.

Fig. 1 Zigbee tags
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The agents that composed the tool are deployed in a specialized suborganiza-
tion inside PANGEA, each one of these agents offer services (like a localization
service) modeled as Web Services. The platform agents are implemented with
Java, while the agents of the detection prototype are implemented in .NET and
nesC.

Every user in the proposed system carries a Zigbee tag, which is detected by a
ZigBeeReaderAgent located in each system terminal and continuously in commu-
nication with the ClientComputerAgent. Thus, when a user tag is sufficiently close
to a specific terminal (within a range defined according to the strength of the
signal), the ZigBeeReaderAgent can detect the user tag and immediately send a
message to the ClientComputerAgent. The parameter RSSI is the responsible of
measuring the receiving signal strength. The values fluctuate from an initial O to
negative values. If values are close 0, the user tag is near a computer. If the user
moves away the workplace, values begin to be negatives. For switching on the
computers, the Wake-on-LAN protocol is used due to the system uses a LAN
infrastructure [16] [13].

Next, this agent communicates the tag identification to the UsersProfileAgent,
which consults the database to create the xml file that is returned to the Client-
ComputerAgent. The ClientComputerAgent then interacts with the ServiceAgent
to invoke the Web Services needed to personalize the computer according to the
user’s profile.

In Figure 2 the interface of the tool is shown. In the upper part, the main con-
troller has options to manage computers, events, sensors and users. And below, the
information about the identification once the ClientComputerAgent has finished
the communication process with the UsersProfileAgent.

F o |

%= Main Controller =

z @ t/
Events Sensors Users Stop

State: Arrancado | Clients: 1

Main Menu

" fomt =

e Alejandro
200
Disability: p rofile2

Fig. 2 Interface of the system
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4 Translator Tool

This tool emerged as a result of the difficulty encountered by employers in com-
municating to their hearing impaired employees the actions that they have to do in
their jobs. Given the ineffectiveness of avatar translators, the solution chosen was
to study the main communication needs and provide some recorded videos with
commands and explanations specifically related to the performance of a particular
job.

Once the computer has been switched on and personalized thanks to the prox-
imity detection tool, the worker with a hearing impairment will see automatically
the avatar on his screen. As can be seen in the figure 3, the avatar appears on the
screen to indicate to the user the tasks that must be performed on this workday.
The boss can send the tasks through email or text message, and the worker will
receive them on the computer screen.

,’ \;:-_Lt. Tgeat_ 1w,
- .

Fig. 3 Avatar of the translator tool

The issuing agents, deployed on both Smartphones (Android or iPhone) or
computers, will be responsible for playing the video required at each moment.
Receptor agents, also available for Smartphones or computers, will be responsible
for capturing by text or by voice, the command or instruction that the employer
wishes to transmit to the disabled employee.

In PANGEA, the translator agent is called VideoTranslatorAgent and it is dep-
loyed within the suborganization TranslatorOrganization. VideoTranslatorAgent is
responsible for receiving the instruction and mapping the specific video used by
the emitter agent who is requesting the transfer. The figure 4 shows all the agents
involved in the functioning of the tool.
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~ .
G Employer 0 Disabled Employee

/ \ ?/ \iJ

\PANGEA 9 232;‘? /

Video Server
Mobila Receiver
Agent Mobile Receiver

Sender Aocht

Agent

V|deoAgentTransIator

Fig. 4 Agents of the translator tool deployed in PANGEA

5 Case Study

All the tests have been centered on the final user. Tests have been carried out with
individuals with different disabilities and a user profile exists for each person.
User profiles stored data related to applications that are useful to users. These data
can be classified according to the application, as shown in the following table.

Table 1 Data stored to personalize the computer

Screen
Parameter Value Description
usage Preferred/unpreferred Field to describe if
this tool is used.
invertColourChoice 1/0 Field to describe if
the colors are
inverted.
magnification 1-200 Field to describe the
level of magnification
the user want on the
screen.
Avatar
Parameter Value Description
usage Preferred/unpreferred Field to describe if this
tool is used.
velocity 1-10 Field to describe the
speed of the signs.
suze 1-10 Field to indicate the size
of the avatar
localization 1-10 Field to where the avatar
is displayed on the
screen
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Table 1 (continued)

Language
Parameter Value Description
lenguage ISO 3166-1 alfa-3 | Field to describe the user's
language
Virtual Keyboard
Parameter Value Description
usage Preferred/unpreferred Field to describe if this
tool is used.
Head Mouse
Parameter Value Description
usage Preferred/unpreferred Field to describe if
this tool is used.
cursorAcceleration 1-10 Field to describe the
accelerating the
Cursor.
cursorSpeed 1-10 Field to describe the
speed of the cursor

The tests have helped us to fix the correct values and to refine the functioning
of these tools.

6 Conclusions

This system is specifically oriented to facilitate the integration of people with
disabilities into the workplace. Thanks of the PANGEA platform, the system can
be easily designed and deployed since the platform itself provides agents and tools
for the control and management of any kind of open MAS or VO. Moreover, the
platform makes it possible to deploy different agents, even those included in the
mobile devices, and communicates with the agents embedded in the Zigbee sen-
sors. On the other hand, due to the based-on-services PANGEA implementation,
the system has a high scalability and more tools can be added easily.

The presented system offers a multiagent system which is able to communicate
with a proximity detection system and to personalize the workspace to improve
the adaptation to the company flow. This individual adaptation allows that, what-
ever the disability the person has, the workplace will be adapted automatically,
facilitating his productivity and removing the existing barriers, as the case of turn-
ing on the computer with the proximity detection system. Moreover, the translator
tool will facilitate the communication in case the worker has hearing impairments.
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Abstract. The new model of labor relations established by the Spanish Royal
Decree-Law (3/2012) on urgent measures for labor reform has among its objec-
tives the promotion of inclusion in the labor market of more advantaged groups,
including the people with disabilities. This paper presents a cloud-based platform
aimed at obtaining an on-line workspace to provide facilities to inform, train and
evaluate the competencies of disabled people, and more specifically those skills
required to facilitate the labor integration of individuals with auditory disabilities.
This platform presented in this paper has been tested in a real environment and the
results obtained are promising.

Keywords: disabled people, auditory disability, competence, intelligent systems,
learning and training processes.

1 Introduction

Nowadays, the context of education and training for disabled people has acquired
a growing relevance, especially for labor integration. Information and communica-
tion technologies play a very important role in this evolution. This study presents a
research project, carried out during past year that was focused on two different
realities: professional training and proper professional performance with the spe-
cial needs, such as auditory disabled people, of some people with difficulties to
access to employment.

Within this study, the target term auditory disabled refers to a person on with
hearing difficulty that can be alleviated with technical aids (FESORCV) [2], as
well as Prieto indicates [1]. In other words, people with a degree of disability (now
disabled) greater than 33% by deafness or hearing limitations that encounter
communication barriers (Spanish Law 27/2007, of 23 October, recognizing the
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Spanish sign languages and regulates the means of support for oral communica-
tion of the deaf, hearing impaired and deaf-blind, 2007) [3], or as a term currently
used for the Confederation of Deaf People (CNSE) [4] or the Spanish Confedera-
tion of Deaf Families [5].

The study started with the selection of a target group of deaf people in a specif-
ic job profile and its performance: Auxiliary Operations and General Administra-
tive Services. Subsequently, a technology-based training tool had developed
which allows the disabled people to effectively develop their professional perfor-
mance, as well as to improve the professional training previous to the integration
into the labor environment. In order to perform a proper design of this professional
guidance, it is necessary to detail and analysis the specific characteristics of the
position, profile and skills associated with their good work performance.

These skills have to be acquired by the worker, by means of professional quali-
fication, in order to achieve the goals of the position. As Spanish Law 5/2002 on
Qualifications and Vocational Training [6] states professional qualification is the
"set of skills with significance in employment that can be acquired through train-
ing or other types of modular training, and through work experience". From a
formal point of view, the qualification is the set of professional competencies
(knowledge, skills, abilities, motivations) that allow us to perform occupations and
jobs with a valuable labor market impact and that can be acquired through training
or work experience.

Thus, we propose a cloud-based platform that focuses on obtaining on-line
workspace for exchanging digital contents in an easy, intuitive and accessible
manner. The main objective of the platform is to provide facilities to inform, train
and evaluate the competencies of disabled people, and more specifically those
skills required to facilitate the labor integration of individuals with auditory dis-
abilities. This process may take place in the workplace or in the place of address
via television, computer and mobile phone.

The rest of the paper is structured as follows: section 3 presents the problem
formalization, section 4 describes the developed technological platform and, final-
ly, section 5 presents the preliminary results and the conclusions obtained.

2 Problem Formalization

Our aim is not to find a professional qualification which corresponds to the Initial
Professional Qualification Programmes (PCPI) but, based on the characteristics
and requirements related to the position as identified in the Spanish Royal Decree
229/2008 of 1 February (BOE, No. 44 of February 20, 2008) [7], the objective is
to identify some actions, strategies and more appropriate training resources, tech-
nologically updated and valid for the training and evaluation of the disabled indi-
viduals.The formalization of the problem as relied on the Spanish Catalogue of
Professional Qualifications and professional qualifications and an Auxiliary Oper-
ations and Administrative Services for the Family General Administration and
Management Professional with Level 1 were selected.
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From our point of view, it is essential to follow the determination of the legal
requirements and current proposals in the employment context. This allow us to
train competent workers taking into account the parameters required in our socio-
labor context, as well as the parameters shared by any worker (with or without
disabilities) to develop such activities.

We define, therefore, and employment and social integration strategy for
people with different skills but that can afford with guarantees the demands of the
position. Therefore, we respect the design of general competencies, skills units
and professional achievements with performance criteria proposed in the Spanish
National Catalogue of Professional Qualifications, as well as the different existing
guidelines in Spain and those proposed by various international organizations.

Taking as starting point the document from the Spanish National Institute of
Vocational Qualifications, it is defined a structure of the professional qualifica-
tions that will serve to design programs, resources, methodologies and educational
interventions. In this sense, we have made a major effort to assign to each qualifi-
cation a general competence. This competence includes the roles and functions of
the position and defines the specific skills or competency units. It is described also
the professional environment in which you can develop the skills, relevant produc-
tive sectors and occupations or jobs relevant to access it.

Furthermore, in a complementary manner, we analyzed the professional
achievements for each unit of competence along with their performance criteria.

The process started with the following situation:

¢ General competence is to distribute, reproduce and transmit the required in-
formation and documentation in the administrative and management task, in-
ternal and external, as well as to perform basic verification procedures on data
and documents when senior technicians require it. These tasks are carried out in
accordance with the existing instructions or procedures.

¢ Competence units are able to o provide support for basic administrative opera-
tions, to transmit and receive operational information to external agents to the
organization and, finally, to perform auxiliary operations for reproduction and
archiving data on conventional computational support.

¢ Professional field: This individual operates as an employee in any company or
private/public entity, mainly in offices or departments oriented to administra-
tive or general services.

¢ Productive Sectors: it appears in all the productive sectors, as well as public
administration. It is necessary to remark the high degree of inter-sectoriality.

¢ Relevant occupations and positions are office assistant, general services
assistant, file assistant, mail classifier and/or message, ordinance, information
assistant, telephonist and ticket clerk.

However, looking for a more specific training support, it is necessary to complete
this information with the detailed description of the most common tasks that arise
in professional performance. Thus, describing the specific tasks, we have estab-
lished the type of support that this group of disabled people requires to carry out
an effective performance of the assigned tasks.
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Finally, we have established the most appropriate training strategies. Thus, we
have described the most common tasks related to the professional profile and pro-
fessional qualification presented in the previous table. The following example in
Table 1 illustrates our proposal.

Table 1 Example of Competence Unit and Professional development

Competence Unit: To provide support for basic administrative operations.

Professional Development I: To periodically register the Information updates of the organiza-
tion, department, areas, personnel, according to the instructions previously received, with the aim
of obtaining key Information to improve the existing services.

Make a list of phone and fax references of the various members of the company.
Update the directory of people.

To register the physical location of people and areas within the company.

To update the physical location of people and areas within the company.
Safe-keeping of keys.

Opening and closing the workplace and departments.

A Al A

Bring documentation to other centers in the city (unions, Delegation, City Council,
County Council, etc.).

Turn off and turn on the lights.
Opening and closing windows.
10. Open and lock any room.
11. To register the inputs and outputs of the employees.

12. To register a list for people who want to take the annual medical review.

3 Technological Platform

Based on the problem formalized in section 2 we obtained a technological plat-
form,shown in Figure 1, which is based on Cloud Computing paradigm and it is
specifically designed to create intelligent environments [8] oriented to facilitate
the labor integration of people with auditory disabilities. From one side, the main
objective of the Ambient Intelligence (Aml) is to achieve transparent and ubiquit-
ous interaction of the user with the underlying technology [8]. From the other side,
Cloud Computing is a model for enabling ubiquitous, convenient, on-demand
network access to a shared pool of configurable computing resources [11].

In this paper we use Aml to design a software technology specialized on deter-
mining the professional qualification, and providing on-line tools focused on
transmitting signed orders that are easily accessed via mobile devices. Meanwhile,
the platform is deployed in +Cloud [11], which is a cloud computing platform.
This platform offers services as Platform as a Service (PaaS) and Software as a
Service (SaaS) level. The project developed in this study is deployed at SaaS level
and it uses for data storage the services provides by the platform at PaaS,
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concretely the service OSS (Object Service Storage) which makes use a non-
relational database. And all educational resources are stored in the service FSS
(File System Storage) provided by the platform.

Home  Aprendizaje signado  Evaluacion del Aprendizaje  Contacto

User login 2 o o
El objetive de este proyecto es obtener una aplicacién
que permita obtener mecanismos formativos y de
e evaluacién de personas con discapacidades auditivas

en entornos de oficina. Los objetivos a alcanzar son: -

Username:

Obtener los i'equisitos para la problemadtica. - Revisar

s Create new aceount la problematica de la discapacidad auditiva en

SR entornos de oficina y las tecnologias disponibles. - Aplicacion para la

Proponer una solucién. - Evaluar los resultados Integracion Laboral de
obtenidos. - Documentar el trabajo realizado personas sordas
Universidad Pontificia de
Salamanca
Home

WHO'S NEW
INTRODUCCION
o fernando
Las instrucciones que ahora recibiréis responden a las tareas bésicas a desarrollar en

Vuestro puesto de trabajo. Estdn agrupadas en 12 categorias.
‘WHO'S ONLINE

Fig. 1 Cloud-based platform

The functionality of the platform consists of a training web-based tool and a
communication tool to send signed orders via mobile phone. Following it is de-
scribed the main elements of the application:

e Order signing. Once the competences to evaluate were identified, and the
related professional developments were defined, we proceeded to signing the
actions and tasks that can be performed by the disabled person.To make the
signing we counted on the cooperation of the Federation of the Deaf of Castile
and Leon, who have participated in the signing process. The process followed
consisted on recording a series of videos in which the sign interpreters transmit
specific orders for each of the actions to be carried out by the disabled person.
The recording was done in blocks, taking into account the professional devel-
opments taken into consideration.Once the recording process finished, we pro-
ceeded to edit the videos obtained by separating each action individually and
including subtitles in Spanish.

e Web platform. In this task we obtained the design and development of a web
platform that allows us to transmit work orders to the auditory disabled person
using sign language format. The orders are transmitted via the Internet, televi-
sion or mobile devices. The appearance of the platform is simple, trying to faci-
litate the accessibility and usability. The navigation through menus and con-
tents is easy and intuitive. All the pages have been designed with the same
structure, trying to facilitate a familiar environment and similar interaction pat-
terns independently of the page or section in the platform.
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Once the user is in the learning section (see Figure 2), the learning process is
started, displaying the videos for the different blocks of accomplishments that
can occur in the office environment:

Bloque Uno: Registrar informaciones sobre la organizacién

e
G- “—e

1. Realizar un organigrama de la empresa o departamento ‘
2. Realizar un listado de referencias telefénicas y fax de los distintos
miembros de la empresa

3. Actualizar los datos de acceso a las personas de la empresa
4. Registrar la ubicacion fisica de las personas y areas dentro de la

empresa.

5. Actualizar la ubicacién fisica de las personas y dreas dentro de la
empresa

6. Custodiar las llaves, |
7. Abrir y cerrar el centro de trabajo y sus departamentos

8. Llevar la documentacién a otros centros ubicados en la ciudad

(sindicatos, Delegacion, Ayuntamiento, Diputacion, etc.)

9. Apagar y encender las luces

10. Abrir y cerrar ventanas

11. Abrir y cerrar con llave alguna estancia.

12. Apuntar las entradas y salidas de los empleados.

13. Apuntar en una lista a las personas que quieran hacerse el

reconocimiento médico anual.

Fig. 2 Learning section

e Mobile application. In this work a mobile application had been developed for
the platform that allows quick transmission of orders in the office workplace.
The application includes voice recognition [9], so that a person at work may
transmit voice instruction. These instructions will be recognized by the mobile
device, which accesses a remote server and display the video corresponding to
the order in sign language.

The related work and the existing technologies were revised in order to
choose the best option for the mobile module. An analysis was made of all mo-
bile platforms on the market to see which is more suited to our requirements.
The module was developed for i0S, and can be installed on a device like iPad
iPhone, as long as it has the same operating system version iOS 5 or above.
This module uses an XML file containing the structure of the data to be dis-
played. This XML file is stored in the cloud, and is parsed by our application.
When the application starts, it parses the file and inserts into a table all the
blocks, so that the user can choose one of them. Once the user clicks on a
block, a screen containing an explicative video will be shown. The videos are
also stored in the cloud. The advantages of using cloud storage are that the con-
tent can be updated very easily and without jeopardizing the proper functioning
of the application. Below, in Figure 3, some screenshots for the developed ap-
plication are presented, showing its operation.
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9:31 AM

Introduccion

Introduccion

Video introductorio

Fig. 3 Mobile application overview. Up-left: Main screen; Up-right: Block detail; Down:
Signed video.

4 Conclusions

Our aim is to contribute to the goal of labor integration by means of a technologi-
cal platform specifically designed to facilitate labor insertion in office environ-
ment of people with auditory impairment. The developed cloud-based platform
has a web interface and an interface for mobile devices, and is based on pre-
recorded videos that contain instructions on actions to be performed by the dis-
abled person in the office environment. The web interface was successfully tested
in teaching through television, in collaboration with the company CSA and the
results have been promising. Moreover, the mobile application was tested in an
office environment. Users and FAPSCyL specialists have highlighted the utility
and advantages of the application. A test was designed with 10 basic tasks per-
formed by 3 disabled people before and after the platform presented in this paper
was installed. The platform provided a new tool that contributed to increase the
percentage of completed tasks up to 85%, when the initial percentage (without the
platform) was 42%. The disabled users have remarked the ease of understanding
of instructions they receive from their supervisors and ease of use of the system.
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