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ABSTRACT

Society must provide the opportunity for the
independent and safe accessibility of transportation
accessibility tofor every available means of transport,,
passenger traffic establishment and services from start
to end to people living with disabilities. Since we Hunga-
ry joined the EU, the problem of accessibility isn’t only
national interest, but also a regulation imposed by of the
EU. The comprehensive remodelling of public building
according to the EU standards has started. However,
the reforming process of the transportation starts at
the definition of need and ends at satisfying the need.
According to the EU standards it is was impossible to
improve the accessibility level to the same level as the
level of theany other traffic related services over the
past years, sotherefore the development of we have to
develop suchan optimised adaptation, identification
method became necessary that could reduce the traffic
difficulty of people living with disabilities.

OSSZEFOGLALAS

Minden eltéré képességekkel rendelkezd kozlekedd
szamara biztositani kell az 6nall6 és biztonsagos kozleke-
dés lehet6ségét. Az indulasi helytdl a célallomasig igény-
be veendd kozlekedési eszkozoknek, utasforgalmi létesit-
ményeknek és kapcsolodd szolgaltatasoknak egyenlden
hozzaférhetonek és akadalymentesnek kell lenniiik. Ha-
zank EU-hoz val6 csatlakozasa 6ta az akadalymentesi-
tési feladatok megolddsa nem csak hazai érdek, hanem
EU-s eldiras is, amelynek megfeleléen megkezd6dott az
épiiletek komplex akadalymentesitése, azonban az uta-
zas folyamata az igény meghatarozasatol kezddédik és az
igény teljesitésének eléréséig, majd a hazaérésig tart. Az
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elmult évek soran az akadalymentességi szintet a kiilon-
boz6 szolgaltatasokban nem lehetett azonosan magasabb
szintre emelni, igy a kozlekedok szamara olyan optima-
lizal6 alkalmazast kell feltarni, amely alkalmazasaval a
hatranyos helyzetliek utazas soran felmeriil kozlekedési
nehézségei nagysagrendekkel csokkennek.

INTRODUCTION

By the Equal Opportunity Act, society must provide the
same services to the people living with disabilities [1].

The complete utilisation of a transportation system can
generate difficulties, problems. Obstacles can be encoun-
tered in the course of transportation among these groups:
» Physical difficulties

* Boarding vehicle (difference in height, demand
of place, access height)
* Accessibility and utility of the station and its
functions
» Informational difficulties
* Incomplete information
 Understanding of complex information
» Mistrust difficulties
e Mistrust in connection with the operation of the
transportation sequence and the availability of
staff assistance
» Financial difficulties
* Is the cost of the use of transport services affordable?
e [s the pricing competitive?
» Temporal difficulties
* Can we book in time?
* Can we catch the train in time?
e Is the timetable suitable?

The physical, informational and mistrust difficulties
prevent the people living with disabilities, who account
for 13% of the population. At the same time, transporta-
tion can be difficult for people with reduced motoring
and sensing abilities such us elderly people or people
that travel with heavy luggages or children. They come
out at 40% of the society.
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In Europe there are 63 million people who live with
disabilities [1.]. Furthermore, the portion of the aged is
very important and increased. Their portion nowadays
is 21%, but it would grow to 31% by 2020. 35-40% of the
passengers are restricted in their mobility. For example
people participate in transportation with wheelchair or
passenger travelling with strollers or heavy luggage.

2. RELATIONSHIP BETWEEN THE PASSENGER
AND THE SERVICE PROVIDER

A four-vector model was chosen to illustrate the meas-
ures of the examined service development and for mod-
elling the procedure. (Figure 1). The model contains the
requirements of the developing service, which is the ad-
aptation of the user requirement system for the provider,
namely the positioning of the elements of the claim vec-
tor and the real value vector. The technological and cost
vector determine the co-domain of the real value vector.
For filling in the values of the four-vector model, the per-
formance survey provides the inputs.
real value vector cost vector

claim vector technological vector

i x h=| x, 1= x, k=|x,
Xiy X, X, Xk,
o | <l | < v, | <>
iy 113 ,l I\}
X, X, X, X,
L n _ L hl\ L ,n _ L kn7

Figure 1.: Value analise four-vector model

In the course of operating, planning and developing of
the public transport surface the complex handling claims
of individual (user), procurer (social) and provider (op-
erator) expectations.

The passengers formulated their requirements for the
comfort of the travelling process, so it needs to define
the characteristic of the service quality. For the expla-
nation of the quality of public utilities — such as public
transport — the quality cycle was used. (Figure 2). This
model demonstrates the mutual interaction effect of the
user and the supplier [2.].

User Service provider

L~

‘ expected quality X proposed quality ‘

satisfaction Cust performance
measurement ustomer measurement

‘ perceived quality /';‘ provided quality ‘

Figure 2.: The quality cycle
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In the quality cycle the harmony in the traffic sys-
tem, the quality of the supplier services and the user’s
requirements were kept balanced in the model. For the
development of the model harmony, system approach
was applied so that the development of the elements of
the travelling chain can be in harmony. (Figure 3). The
figure demonstrates the physical attributes of the pas-
senger accessibility from the start to the end.
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Figure 3.: The level of inaccessibility during the travel

While travelling, the optimal route for people living with
disabilities is defined using weighted values of the elements
of the transportation sequence. The precision of the data
collection and the weighing factors of the obstructions are
key issues to formulate the optimal route for the user.

3. INCREASING THE ACCESIBILITY LEVEL

The goal of the evaluation method was to determine
the accessibility level with the help of the analysis and
evaluation of the elements of the determining aspects.
Goal is to discover the opportunities of improvement.

The determining aspects of accessibility, such as sys-
tem parameters with their weighted values characterize
the whole traffic system: traffic route, passenger serv-
icing establishment, accessibility of vehicles. Weighted
values are used to recognize the scale in comparison
with the other parameters.

The level of accessibility forms a basis for practical
solutions, required by Equal Opportunity Act.

4. THE OPTIMALIZATION OF THE
TRANSPORTATION SEQUENCE

The process of the transportation sequence and its
details are demonstrated on Figure 4. It is important to
formulate a reliable route with the weighted values of
this system, that offers more alternatives to the people
living with disabilities. This offers the optimal route for
the person. The weighted importance and precision of
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the elements are significant for the user in the optional
route planning process.
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Figure 4.: The transportation sequence

With a suitable mathematical algorithm, it would be
possible to formulate the optimal route. The present
transportation system can be improved according to the
target with this help.

5. CONCLUSION

The comprehensive accessibility reform of buildings
targets the increased transportation convenience of peo-
ple living with disabilities. Applying the reform, their
needs during transportation can be better satisfied simi-
larly to conventional passengers. The complete reform
however, does not apply only to the building but also to
the complete way to and from the buildings. To meet the
requirements of the Equal Opportunity Act the acces-
sibility of different locations varies so the passengers
have to overcome objects with different levels of diffi-
culty. To define the optimal rout for people living with
disabilities, a rout optimisation process is needed that
takes into account the requirements of the individual.
Further studies are necessary to give an opportunity to
qualitatively define the difficulty levels of the obstacles.
A higher level of accessibility can be reached with the
foundation of a system approach of the general acces-
sibility system of the urban traffic. The quality of trans-
portation for people living with disabilities can improve
significantly using optimal route planning.
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ed in 2002. Direct predecessor of the
Faculty of Engineering Sciences was
one of the largest polytechnic institutes of Hungary which had
wide education palette (civil and architectural engineer, mechanical engineer, environ-
mental engineer, transport engineer, informatics engineer, engineer-teacher, manage-
ment engineer, electric engineer) and multiple industrial connection system. Due to the
multi-decade long and tight collaboration of different scientific fields, on the basis of
proposal of the MAB (Hungarian Accreditation Board) a uniform engineering faculty
was founded with name ‘Faculty of Engineering Sciences’.
Following the logic of process, on the engineering area an only one multidisciplinary
doctoral school was established, named as Interdisciplinary Doctoral School of Engi-
neering: ‘Modelling and Development of Infrastructural Systems’. Head of doctoral
school is Prof. Laszl6 Keviczky, full member of Hungarian Academy of Sciences.
According to the structure and tradition of the Faculty, as well as the measurable de-
mands against it the Doctoral School is primarily active in the scientific fields as follows:
» Civil Engineering (head: Laszlo Gaspar, DSc),
* Informatics (head: Lasz16 Koczy T., DSc),
* Transportation (head: Andras Bako, DSc).
The School admitted the first students in autumn of 2005. The number of admitted stu-
dents changed between 20 and 30 year by year. The most significant group of these
students comes from the MSc level education, which indicates that our young university
actively works on all education levels.
Practice showed, that multidisciplinary character is the way not only of the past but of
the future as well: however all students belong to one of the three fields, but according to
the latest survey nearly half of the investigated topics are definitively connected at least
to the one of the other two ones.
Up to now five successful PhD defends happened and further 16 doctoral acts are run-
ning, thus according to our expectations the number of obtained degree stabilises around
ten per a year in an early date.
Among the tasks of next years — beyond continuation of the normal operating order — the
principal ones are the slight and well thought-out widening of the system of professional
areas (for example in the field of mechanical and electric engineering), broadening the
international connection system and the launching of education in foreign language.
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