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Abstract. The paper deals with a proposal of the connection quality
evaluation on a particular transport network within passenger transport.
Currently, there is no relevant methodology for a comprehensive
evaluation of timetables in general and no selected indicators for
evaluating the connection quality on a transport network. The aim of the
paper is to outline the way to evaluate the timetable in passenger transport
in terms of connectivity and connection. From a passenger's perspective, it
is necessary to evaluate the availability of opportunities to travel between
selected locations on a railway network. The transport offer from the place
A to the place B basically affects the transportation time, the number of
transfers and the number of travel opportunities. This represents the
starting point for designing a set of criteria in order to evaluate the overall
connection quality.

1 Introduction
The offer of connection, assigned by the transport enterprise, depends on the demand for
the carriage of passengers who need to move to another location between the two points on
a transport network for objective or subjective reasons. Figure 1 shows the areas of quality
evaluation as well as their schemes. In terms of connections quality evaluation on a
transport network, operational processes and transport processes have an important role,
and the paper is focused on them. Supplementary services, awareness and comfort are
supportive areas complementing the quality of the transportation process [1-3].
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Fig. 1. Coincidence of transport processes with impact on the connection quality on a transport
network. Source: [1]

The transport system, its structure and processes depend on the direct and indirect
effects of surrounding. The quality of the provided transport services is given by a set of
aspects, referred to as quality indicators: regularity, reliability, safety, speed, economy,
reasonable cost, ecology, comfort, performance and availability. Quality is a dynamic
phenomenon related to a particular object or process over time. Current quality status is a
function of real conditions, possibilities and intent in real time, with individual aspects
developing in desirable or undesirable ways. This is caused due to the objective necessity of
continuous quality management [1, 2, 4-6].

2 Proposal of the connection evaluation methodology on a
transport network
The resulting suggestion of the paper is to integrate the synergies and drawings of the
qualitative indicators characterizing the connection on a transport network as well as the
elements of the connection quality between the tariff points on the transport network. The
methodology of connection quality evaluation aims to cover the possibilities of achieving
any pair of tariff points on the selected transport network comprehensively [4-7].
The proposed methodology is based on the evaluation of defined criteria for the
connection between selected tariff points on a network. The evaluation of a particular
connection is the fundamental part of such a methodology. It is necessary to determine
whether connections are evaluated during a working day or weekend, or process the
evaluation separately for the selected working days, Saturday or Sunday. Consequently,
summary indicators are evaluated for connections within a transport relation and within an
entire network [7, 8].
The new methodology, which includes partial quality evaluations of the connection on a
transport network, should offer a comprehensive evaluation defined by successive steps.
The interconnection of the individual indicators must allow for an equalized evaluation of
the connection in terms of the transportation quality. It means to take into account all the
connections on a selected network. The following steps represent a part of the evaluation
process:
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1. selection of a transport network,
2. selection of the set of connections,
3. selection of relevant tariff points on a transport network,
4. selection of evaluation indicators,
5. evaluation of individual relations,
6. evaluation of all the connections within the relation,
7. network connection evaluation.
2.1 Selection of a transport network
In this step, it is necessary to define a transport network (railway, road, air, water, public
transport, etc.). In the next step, a selected transport network will be subject to the quality
evaluation itself. This selection can be specified according to the mode of transport,
operator and transport network, or other criteria. These may also include the integrated
transport system lines. The network is defined by the set of tariff points (vertices of graph)
and the set of road transport relations connecting the tariff points (edges of graph) [7, 9].
2.2 Selection of a set of connections
In the second step, it is necessary to select the connections. This selection may be divided
according to the carrier providing transport on the selected network, depending on the mode
of transport, or to choose a complete search across all available connections between all the
carriers [8, 9].
2.3 Selection of relevant tariff points on a transport network
In order to comprehensively assess the connection between the tariff points (stations, stops,
interchanges) in the timetable, it is necessary to determine suitable quality indicators
characterizing the performance indicator of this connection [1, 10, 11].
2.4 Selection of evaluation indicators
The following factors are identified when evaluating the connectivity and connection
quality of transport relations [12-18]:
- number of connections Ns,
- average waiting time of the passenger,
- distance of the Li,
- type of train and number of trains,
- transportation time Tpi,
- number of transfers Npi,
- transfer time Twi,
- time to reach the destination TDi,
- speed of transportation VPi,
- speed of reaching the destination VDi.
2.5 Evaluation of individual relations
After processing a connection evaluation within one relation, it is necessary to evaluate the
given relations between the tariff points in a network. For simplification, the relevant
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selection of tariff points is required. To evaluate a specific connection in a selected relation,
a table of all connections must be compiled, as shown in the Table 1 [1-3, 7]
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Table 1. General table for connections evaluation on a transport relation. Source: [1-3, 7]
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2.6 Evaluation of all the connections within the relation
When evaluating the connection within a relation, the selected indicators are aggregated to
the average values, which serves to resulted evaluation of the entire relation This also
represents the basis for a comprehensive connection quality evaluation. Table 2 shows the
proposed indicators monitored during 24 hours to evaluate the connection quality on a
network [1-3, 7].
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Table 2. General table for the entire relation evaluation. Source: [1-3, 7]

2.7 Network connection evaluation
In the last step, it is necessary to summarize the partial average values of monitored
indicators on relations to the matrix table, as shown in Table 3. All the evaluated relations
on a network can be evaluated in accordance with the monitored indicators or the weighted
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arithmetic mean of amount of passengers, thus the quality of the connection or the compiled
timetable on a selected transport network is assessed [1-3, 14].
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Table 3. General table for the connection quality evaluation on a transport network. Source: [1-3, 14]
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After identifying all the average monitored indicators, the average number of transfers
over an entire transport network can be calculated. When evaluating the transport quality on
a transport network, many aspects can be taken into consideration, such as [16, 19-22]:
a) based on the arithmetic average
- the average number of transfers,
- average time to reach,
- average speed of transportation,
b) average speed of reaching the destination using a weighted arithmetic mean of the
number of passengers.

3 Conclusion
For the field of evaluating the connection quality on a transport network, a number of
standards, regulations and directives are implemented in national law and legislation.
However, each passenger or potential passenger perceives the quality of connection and
accessibility in a subjective way. Currently, emphasis is placed on ensuring the quality of
the transport process focusing on means of transport, stations and stops. In order to
objectify the quality of the connection in any transport system, it is necessary to comply
with these standards, however for the connection quality evaluation from the transport point
of view, it is necessary to develop a uniform methodology. Until now, such an uniform
methodology has not been designed in the Slovak Republic or EU. For example, different
timetables are drawn up every year in railway transport conditions and have led to
controversy about the availability quality of different tariff points on the network.
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The above-mentioned ideas and the fundamentals of the connection quality evaluation
support the promotion of the EU transport policy objectives in the field of transport, i.e.
promoting the mobility of the population by environmentally friendly modes of transport.
These objectives are expressed particularly in the White Paper - Single European Transport
Area, where at the national level, the Slovak Republic expresses its opinion through the
transport policy of the Slovak Republic, the Transport Development Strategy of the Slovak
Republic up to 2020, the Strategic Plan for Development of Transport Infrastructure of the
Slovak Republic by 2020, Strategies for the development of public passenger and nonmotor transport by the SR by 2020 and several other documents approved by the Slovak
Government.
The methodology outlined in the paper fully covers the possibility of achieving any pair
of tariff points on a selected transport network. The methodology offers not only a
connections evaluation within the selected relation, but also an objective evaluation of the
connections availability between two selected tariff points based on qualitative indicators
such as average number of transfers, average waiting time, average transfer rate and
average speed of reaching the destination. It evaluates the quality of the provided passenger
travel opportunities in the selected territory by selected indicators.
This paper is supported by the research project “From horse-drawn railway to intermodal transport”
within Visegrad Fund.
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