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Abstract: This paper deals with the problem of selection the most suitable trip-modelling tool (TMT), which
is a part of the more complex integrated transport planning system (ITPS) at the regional scale. Since an
application of TMT is not autonomous and several different users exist the selection problem is not a trivial.
In this paper, an original five-phase selection procedure is presented. The first phase consists in specifica-
tion of both, detailed expectations of all identified users and technical requirements of ITPS. Second phase
deals with research on available TMT while a third one is concentrated on defining a comprehensive set of
criteria. In this phase critical criteria as well as selection criteria are defined. First one is utilised to
eliminate unacceptable TMTs in phase four and second one to evaluate and select most adequate TMT in
phase five. In the paper an exemplary application of this procedure is presented. The authors have defined
2 critical criteria and a set of 19 selection criteria. The last one is divided into 3 main subsets, i.e.
functional, technical and financial contexts of selection process. All the selection criteria are characterised
by 43 sub-criteria and some of them are more detailed extended. Using this procedure 3 out of 6 alternative
TMTs including Emme, Aimsun and Visum have been initially accepted and next evaluated. Finally, Visum

has been selected and recommended for application into ITPS.

Key words: trip-modelling tool, selection procedure, integrated transport planning.

1. Introduction

The Public Transport Act in Poland states the local
authority at the regional level is responsible for orga-
nisation of public transport (Sejm RP, 2011). Their
responsibility covers several activities, including
planning, organizing and managing of the public
transport in the region (at the voivodeship territory in
this case). Meeting this obligation, the most of
authorities rely on very simplified assumptions and
very often it is inadequate to the complexity of
defined duties. In fact, according to many expert’s
opinions regional administration should use more
sophisticated solutions. In fact, different tools and
methods can support in design of the most rational
configuration of public transport system. Lee (2004)
has presented a comprehensive review on different
techniques applied in this matter. The authors of this
paper in their previous works have also proposed
and applied different techniques, e.g. a combination
of expert knowledge and simulation (e.g. Bienczak
et al, 2015a) or optimisation of transport network
(e.g. Bienczak et al., 2015b).

In this paper a complex integrated transport plan-
ning system (ITPS), which is a decision support
system based on two mutually communicated com-
ponents ie. the knowledge base (KB) and trip-
modelling tool (TMT) is considered (see Fig. 1).
First component is used to store structured informa-
tion, which is both, input for current calculations and
a set of output of such results. While KB is strictly
customised to users' demand, TMT is typical soft-
ware, which have to meet target user’s requirements.
Trip model assists transport engineers, specialists
and decision makers in forecasting traffic flows and
utilisation of transport infrastructure in a certain
transport system. It helps to generate a set of evalu-
ation measures useful for assessment transport
system behaviour and its operation. These parame-
ters can also be applied to construct alternative trans-
port solutions.

Typically, any TMT consists of two key interrelated
components, including demand (i.e. passengers’
travel needs and their motivations) and supply (i.e.
transport capabilities, network structure, fleet, etc.).
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The problem considered in this paper is referred to
construct a universal procedure for TMT selection to
meet a several target users’ needs on the one hand,
and to involve TMT as a part of global system -
ITPS, on the other hand.

The paper is composed of five sections and refe-
rences. The first section is an introduction to the
paper. In the section two a brief research on software
selection techniques has been proposed. The concept
of TMT selection procedure as a part of ITPS is
presented in section three. An exemplary application
of the procedure is demonstrated in section four, and
the final conclusions and remarks are drawn in
section five.
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Fig. 1. General idea of ITPS and the role of TMT
as a key component of the system
Source: based on Fierek et al., 2015
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2. State of the art software selection

Software selection has been widely discussed issue
in the literature. Many authors, define the guidelines
and risk analysis of selecting enterprise resource
planning systems - ERP (Spencer and Johnston,
2014; Panorama Consulting Solutions, 2016; Ayag
and Ozdemir, 2007). They claim that many entities,
before purchasing specialized software, make a
comparison of tools available on the market. The
methods used to identify a set of possible candidate
solutions are, for the most part, subjective. The
individual, or group of them, performing the assess-

ment have various experiences that determine the
decision process, either consciously or subcons-
ciously.

Other authors emphasize that a successful evaluation
of computer tools should be made on the basis of
a formalized procedure (Sai, 2004). This means that
a whole process of the selection and evaluation
should be established and documented in a manner,
which allow repeatability. Bandor (2006) claims that
beside the typical criteria, which are determined by
the functional requirements, it is very important to
take into account intangible factors and risk as well.
Intangible factors are not the traditional “quality”
factors, but rather characteristics that can affect on
the overall utilizing of software by the individuals,
e.g., competence interface language, ease of adapta-
tion to changing requirements, fitness of features
(avoidance of paying for many features that cannot
be used), or open source code (possibility to modify
software).

Typically, after selection of evaluation criteria,
a formal assessment mechanism has to be defined to
compare all alternative software. Some authors (e.g.
Lai, Wong and Cheung, 2002; Lai et al., 1999) use
AHP method or balanced scorecard technique (Marr
and Neely, 2003). Several works exists on using
artificial neural network based on analytic network
process approach (Yazgan et al. 2009). All of these
methods allow comparing various products by using
the selection criteria and assigning a value to the
considered criteria. The software with the best result
is the preferred one. Each criterion might have its
own weight in the computation procedure, and the
final result is a weighed score in such a case.
Although the software selection is well known pro-
blem in the literature, the problem of trip-modelling
tool selection has not been discussed yet. There are
a few papers describing the selection of trip-modell-
ing software, but they are mostly concentrated on
micro-simulation traffic tools (e.g. Dowling et al.,
2002, 2004; Maciejewski, 2010). In these circum-
stances, the authors of this paper have decided to
propose a formal procedure and describe its appli-
cation in a real world case.

3. A concept of the TMT selection procedure
3.1. Key phases of the procedure

A selection of TMT for integrated transport plan-
ning system is composed of five interrelated phases
(see Fig. 2) including:
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Fig. 2. Key phases of the proposed TMT’s selection method

- specification of detailed expectations for TMT
(phase 1 - py),

- desk research on available TMTs (phase 2 - p,),

- defining evaluation criteria (phase 3 - p3),

- critical elimination of TMTs (phase 4 - p,),

- conducting the assessment and final selection of
TMT (phase 5 - ps).

3.2. Phase 1 — Specification of detailed
expectations for TMT

In the phase 1 (p;) a comprehensive and detailed re-

view on target user’s expectations of the trip modell-

ing and management tool has to be extracted. At this

stage several aspects have to be considered, including:

- capabilities of all TMTs available on the market-
place,

- current and predicted obligations, duties and tasks
of all target TMT’s user,

- a long term strategy for transport system develop-
ment,

- data retrieved from the current transport system
(e.g. data granularity, its adequateness and format).

As a result of this phase, a set of structured user’s

needs with reference to TMT is defined. It is a key

input for three consecutive phases - p, and ps.

3.3. Phase 2 — Desk research on available TMTs
During phase 2 (p,) a desk research on TMTs availa-
ble at the marketplace is conducted. At this stage of

the procedure both, the set of structured user’s needs
(see p1) and TMT’s producer or distributor offers are
explored. Finally, a key result of p, is a general set of
functional features of TMT’s. This result is an input
for two other phases of the procedure, i.e. p, and ps.

3.4. Phase 3 — Defining evaluation criteria
Phase 3 (p3) is started with defined TMT’s users
expectations (see the result of p;), and is devoted to
define two separate sets of criteria. First one is
composed of critical criteria having a crucial
meaning for the users. A lack of compliance with
any of critical criteria should result in rejection of
TMT from further analysis. Second set, is composed
of selection criteria, which is utilised for thorough
analysis of alternative TMTs that are positively
verified with critical criteria first. Selection criteria
are utilised for differentiate alternative TMTs and
perform a final selection.

While constructing the set of selection criteria, se-

veral practical aspects should be reflected, including:

- functional — F, all the TMT’s capabilities that help
the users to achieve requested decision concerning
transport system,

- technical — T, which is TMT’s specification that
helps to communicate this tools with other facil-
ities and data, i.e. standard cohesion, data sharing,
computational technology etc.,

- financial — B, available budget, i.e. cost of TMT
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acquisition and its maintenance.

The set of selection criteria should also reflect both
aspects, the presence of multiple users (possibly
different purposes of TMT use), and the context of
TMT as a main component of more complex system
- ITPS.

It should also be noticed, that some criteria from the
considered set are maximised type and others are
minimised. A criterion is called a maximised when
with the increased value of the criterion a preference
is increased too. On the other hand a criterion is
minimised when the higher value means lower
preference.

3.5. Phase 4 — Critical elimination of TMTs

This phase is devoted to very first evaluation of
alternative TMTs and its result is elimination from
the further analysis all alternatives having a conflict
with at least single critical criterion (see ps3). To
recognise such a conflict a set of functional features
of all considered TMTs is necessary (see py).

3.6. Phase 5 — Conducting the assessment and
final selection
The last phase of the procedure (ps) is concentrated
on a detailed evaluation of alternative TMTs and
making the final selection. This phase is based on
several inputs generated before, including set of
functional features (see p,) and a set of the selection
criteria (see p3). In the phase pg a final recommen-
dation for TMT selection is produced as a final result
of the whole procedure.
The key assumption of this phase is to achieve the
comparable measures in the set of considered selec-
tion criteria. It is done using normalisation of each
criterion into the interval (0, 1). Based on that a final
assessment of i-th alternative TMT is performed
using measure K, see eq. (1).

J
1 - .
¥ = WZ wi(Cij + ), Vi=12,...1 (1)
j=1

where:

i — index of alternative TMT (i = 1,2, ..., I),
Jj — index of the criterion (j = 1,2, ...,]),

w; — weight of j-th criterion’s,

Cij — value of j-th maximised criterion for i-th

alternative TMT and transformed to inter-

val (0, 1),

Cij — value of j-th minimised criterion for i-th
alternative TMT and transformed to
interval (0, 1);

]
w =ij @)

A transformation of the real value of j-th maximi-
sed type criterion for i-th alternative TMT into in-
terval (0, 1), denoted as c;, is calculated using for-
mula (3), as:

5 = 9:(g) — 97 (g)

s v 3)
79t (g)-97(g)

where:
gi(cj) - value of j-th criterion for i-th alterna-
tive TMT which is expressed in its
natural scale,

the lowest value of j-th criterion, ex-

97 (¢) -

g*(¢) -

pressed in its natural scale,
the highest value of j-th criterion, ex-
pressed in its natural scale.

A transformation of the real value of j-th minimi-
sed type criterion for i-th alternative TMT into in-
terval (0, 1), denoted as ¢;j, is calculated using for-
mula (4), as:

_9%(g) —gi(e)
Y@ - @) @

The graphical interpretation of an original value
transformation into the interval (0, 1) is presented on
the Fig. 3.

Since the aim of this procedure is to evaluate how
each alternative TMT is good for the specific needs,
most of the criteria ¢; are usually constructed with
hierarchy structure. It means a final value of such a
criterion g;(c;) is a result of aggregation certain sub-

criteria, and is calculated using the formula (5),
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as follows: 4.2. Phase 1 — Specification of detailed
expectations
I K Based on analysis of a documentation of statutory
g-(c-) ZZZQ‘(C‘M) task of both target ITPS’s users, i.e. LKA and
T SYSae (5)  UMWE, and mutually discussing their needs, a
==t Vi=12.,1;j=12..,] group of 8 categories of expectations have been
identified. The following set of functionalities is
b expected from target TMT (Fierek et al., 2015):
where:

gi(cjlk) - an aggregated value of j-th criterion with
respect to its sub-criteria at [-th (I = 1,2,
w,L), or k-th (k =1,2,...,K) level of
hierarchy, if applied, for i-th alternative
TMT; value is expressed in its natural
scale (it is assumed the same scale at
different level of hierarchy for a single j-
th criterion).

~
S

al
<

Sij

=)
~

Transformation scale of j-th maximised criterion
Transformation scale of j-th minimised criterion

97 (g) 9i(c)

Original value of the j-th criterion

9*(¢)

Fig. 3. Transformation of original value into the
interval (0, 1) for j-th maximised (left) and
minimised (right) criterion

4. Computational results

4.1. General assumptions

The exemplary application of the proposed procedu-
re for a selection the most adequate TMT for
integrated transport planning system is performed for
the Regional Rail Carrier (£odzka Kolej Aglo-
meracyjna Sp. z 0.0. — LKA) and The Office of the
Marshal of the Lodz Province (Urzqd Marszatkowski
Wojewddztwa Lédzkiego — UMWL), a statutory ow-
ner of the LKA. For their individual expectations an
application of the selection procedure is detailed
characterised and presented in the following sections
of this chapter.

- A view of complex transportation system land-
scape, including: transportation infrastructure and
coincidence of different modes, reporting on
technical status of a infrastructure and passenger
applied flow, location of interchange nodes and its
current status, identification of bottlenecks and
other malfunctions on the network, modal split
status, profitability of the system and its lines, time
vs. cost competitiveness of specific lines, transport
accessibility for specific trip generators.

- A global view on impact of external factors (e.g.
economy, sociology, psychology etc.) on specific
global characteristic of a transport system, such as:
modal split, passenger behaviour, and others.

- A simulation of results produced by transport
system, including: changes on the network (e.g.
quality improvement of the infrastructure, tempo-
rary speed restrictions, etc.) and organisational
changes (e.g. ticket price, city access fee, new
location of trip generator etc.).

- A matching analysis of the feeder transport with
reference to the main lines, including modelling of
time components of the journey (transfer time and
riding time), generation of timetables of the feeder
transport with respect to the main line schedule,
timetables optimisation etc.

- Reporting mechanism on the cause-and-effect
analysis in transport system for a specific time
horizon.

- An analysis on dependencies between develop-
ment of transport system and land use, including
modelling key functions of the region (i.e. invest-
ment, building and commerce), and prediction of
development intensity.

- Passenger traffic forecast calculations mechanism,
including prediction of traffic with reference to the
social and economic factors and result of wide
spectrum of other research, on-line update of key
input for modelling procedure (e.g. tariffs, fuel
price, current status of the transport system).

Ability of the TMT for a further extensions and

setting up other functionalities of ITPS.
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4.3. Phase 2 — Desk research on available TMTs
In the phase 2 (p,) of the procedure a market
recognised TMTs have been taken into considera-
tion. There are at least few major software vendors
and or distributors offering some tools to build and
manage traffic model now. Using available infor-
mation one can say that none of the tool is definitely
best or worst. Although, the tools of this type
(analysed software) are manufactured by different
entities and they have a number of common features
and components used both in the construction and
management of a trip model.

As a result of market research six alternative tools
have been selected (see Table 1). A common set of
the characteristics of all those TMTs is composed of
the following issues:

- mapping of the transport network (including seve-
ral points, lines and zones, road and rail transport,
local, agglomeration and regional transport),
modelling of the demand and supply,

assignment procedures,

modelling of friction factor,

construction and management of different sce-
narios,

static and dynamic traffic distribution,

modelling of the network parameters,

use of geographic information system - GIS,
interface for script-based applications,

creating analyses, statistics and reports typical for
management of the transportation system.

Table 1. Alternative TMT solution
No. TMT Manufacturer of TMT (Country)

1.  Aimsun Transport Simulation Systems (E)

2. Cube Citilabs (USA)

3. Emme INRO (CDN)

4. Minnerva OmniTRANS (NL)
5. TransCAD Caliper (USA)

6. Visum PTV AG (D)

Source: Fierek et al., 2015

4.4. Phase 3 — Defining of evaluation criteria
According to the key assumption of phase 3 of the
selection procedure, both critical and selection

criteria are defined. The set of critical criteria is

composed of 2 fundamental aspects, i.e.:

- sales representatives and after-sales support should
be located in Poland,

- a producer or distributor of TMT have to declare
an interests of sell their product to the considered
users, i.e. for both, rail carrier - LKA and marshal
office - UMWL.

In the next step, the set of selection criteria for

detailed evaluation of considered TMTs has been

constructed. In this step 19 evaluation criteria have
been defined, within 3 key evaluation contexts,
including:

- functional aspects F = {cy, ..., €13},

- technical aspects T = {c,,, ..., C1g},

- financial aspect B = {c19}.

The list of all selection criteria is presented in
Table 2. Some of the criteria have their sub-criteria
(43 items) and some of the sub-criteria are des-
cribed more detailed, i.e. they have another level of
decomposition (23 items).

4.5. Phase 4 — Critical elimination of TMTs
Using the set of critical criteria defined at phase p3,
for further evaluation a few alternative TMTs have
been extracted. Only those tools having sales
representatives and after-sales support located in
Poland on the one hand, and expressed interests of
sell their product (TMT) for LKA and UMWL, on
the other, have been considered for further eva-
luation. Thus, 3 out of 6 TMTs have been ex-
tracted, i.e.:

- Aimsun,

- Emme,

- Visum.

4.6. Phase 5 — Conducting the assessment and
final selection

Using the set of selection criteria (see result of pha-
se p3), all 3 alternative TMTs have been evaluated
accordingly. To achieve an objective opinion on
functionality of each TMT a sequence of experi-
mental modelling activities on reference transport
system - RTS have been performed (see Fig. 4).
Based on ex post assessment the value of each
criterion has been determined and the results of all
experiments, expressed in its natural scale, are
presented in Table 3.
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Table 2. The set of selection criteria, sub-criteria and sub-sub-criteria

Hierarchy

S G

Cjlk

Description

Original scale

Subset of functional aspects of TMT — F

1
€11

€12

C2
€21

€22

C3
€31
€32

€33

Cy

Cs

Ce

C7

Cg
€81
€82

C9
C9,1
€92
€93
C9,4

€10,1
€10,2

€111
€1,1,2
€1,1,3

€121
€122

€211
€2,1,2
€213
C2,1,4
€215

€221
€222
€223
C2,2,4

€321
€322
€323

€331
€332

Availability of transport system modelling, with respect to
private transport mode, including
passenger cars,
pedestrians,
bicycles,
public transport mode, including
rail (train, tram),
road (long-distance, feeder transport).
Availability of defining attributes of transportation network components, i.e.
for ways, including
maximum speed
capacity,
journey time,
travel cost,
temporary shutdowns (e.g. road repairs, events etc.),
for facilities, including
capacity,
time to reach the node,
riding time to node,
cost of transfer.
Availability of parameters defining mechanism for transport lines, including
timetables for each line,
time parameters, including
boarding,
leaving,
transferring,
ticket price, including
average price,
price per carrier.
Availability of traffic assignment mechanism.
Availability of demand forecasting mechanism.
Auvailability of infrastructural scenarios construction and evaluation mechanisms.
Availability of mechanism to work in GIS-environment.
Availability of timetable generation mechanism, including
generation of the feeder lines timetables with respect to the main line

optimisation of timetable subject to minimal travel time from origin to destination.

Auvailability of reporting transport network changes, with respect to
defined period of time,
type of change performed on transport system,
passenger’s preferences,
other profile types.
Auvailability of transport system changes evaluation mechanism, with respect to
land use planning,
modelling of different aspect of regional development, including

©,5)
©,3)
oOul
oOul
oOul
©,2)
oOul
oOul
0,9
©,5)
oOul
oOul
oOul
oOul
oOul
0,4)
oOul
oOul
oOul
oOul
(0,6)
0uUl
©,3)
oOul
oOul
oOul
©,2)
oOul
oOul
oul
oul
oul
oul
0,2)
0uUl
0uUl
(0,4)
0uUl
0uUl
0uUl
0uUl
0,5)
0uUl
(0,4)
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Hierarchy . .
o o c Description Original scale
i il jlk
€1021 investment, oul
€102,2 housing, oul
€1023 commerce, oul
C10,24 other characteristics. oul
c11 Availability of demand modelling mechanism with respect to different aspects, 0,5)
including
€111 population, 0uUl
€112 transport behaviour, oul
€113 economic structure of inhabitants, oul
C11,4 sociological structure of inhabitants, oul
C115 other characteristics. oul

C12 Clearness and intuitiveness of user’s interface, with respect to 0,4)
C121 model design, oul
€122 analytical process, oul
C123 a way the graphics are generated from results, oul
C12,4 a way the tables are generated from results. oul

C13 Auvailability of calibration process support mechanism, including 0,2)
€131 standard calibration of the trip model, oul
C132 origin-destination matrix optimisation. oul

Subset of technical aspects of TMT — T -

C14 Auvailability of the Polish version, with respect to 0,2)
C141 user’s interface, oul
C142 TMT user’s manual. oul

C15 Availability of automatic data acquisition (incl. import) mechanism, in terms of 0,4)
C151 ticket prices, oul
C152 fuel prices, oul
C153 transport means occupancy, oul
C154 other type of data. oul

Ci6 Possibility of TMT’s customisation with respect to user’s demand changes, by 0,2)
C161 macros design, oul
C162 scripts design. oul

c17 Possibility of further TMT’s functionality extensions, especially in terms of 0, 3)
€171 new libraries, oul
€172 new modules, oul
€173 another options, e.g. add-ins. oul

C1g Possibility of data and results sharing with other model standards, including 0,2)
C181 data sharing with other macroscopic models, oul
C182 data sharing with other lower-level models, e.g. microscopic. oul

Subset of financial aspects of TMT — B -

C19 Net unit price of one-year licence for two independent users, with respect to o, 1)
C191 maximum 400 zones [thous PLN] value
€192 maximum 1.000 zones [thous. PLN] value

Source: based on Fierek et al., 2015
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Table 3. Value of selection criteria

Criteria ¢; and sub- Unit® Alternatives" Criteria ¢; and sub- Unit® Alternatives"
criteria ¢;; and cjy Ay A, A criteria ¢;; and ¢y Ay A, A
c1 pts. 5 5 5 Ci1,2 pts. 1 1 1
€11 pts. 3 3 3 C113 pts. 1 1 1
€111 pts. 1 1 1 Ci1a pts. 1 1 1
Ci12 pts. 1 1 1 Ci15 pts. 1 1 1
€113 pts. 1 1 1 Cia pts. 4 4 4
€12 pts. 2 2 2 Cia1 pts. 1 1 1
€121 pts. 1 1 1 Cizz pts. 1 1 1
€122 pts. 1 1 1 Cizs pts. 1 1 1
c; pts. 9 9 9 012‘4 pts. 1 1 1
€21 pts. 5 > S pts. 1 1 2
€211 pts. 1 1 1 131 pts. 1 1 1
2,12 pts. 1 1 1 €132 pts. 0 0 1
€213 pts. 1 1 1 C1a pts. 0 0 1
€214 pts. 1 1 1 C141 pts. 0 0 1
€215 pts. 1 1 1 C142 pts. 0 0 0
22 pts. 4 4 4 Cis pts. 4 4 4
€221 pts. 1 1 1 €151 pts. 1 1 1
€222 pts. 1 1 1 C152 pts. 1 1 1
€223 pts. 1 1 1 €153 pts. 1 1 1
C2.2.4 pts. 1 1 1 Ci54 pts. 1 1 1
3 pts. 6 6 6 Ci6 pts. 2 2 2
C31 pts. 1 1 1 €161 pts. 1 1 1
€32 pts. 3 3 3 C162 pts. 1 1 1
€321 pts. 1 1 1 C17 pts. 3 3 3
€322 pts. 1 1 1 €171 pts. 1 1 1
C323 pts. 1 1 1 €172 pts. 1 1 1
C33 pts. 2 2 2 €173 pts. 1 1 1
€331 pts. 1 1 1 Cig pts. 1 1 2
€332 pts. 1 1 1 Cig1 pts. 0 0 1
4 pts. 1 1 1 Cig2 pts. 1 1 1
Cs pts. 1 1 1 C1o R _
cs pts. 1 1 1 Cion thous. PLN 238.0 765  198.6
¢ pts. 1 1 1 Cio thous. PLN 4522  153.0 3405
Cg pts. 2 0 2
Cg1 pts. 1 0 1 *A; — Emme, A, — Aimsun, A; — Visum
Cg2 pts. 1 0 1 ® pts. = points
Co pts. 4 4 4
Con pts. 1 1 1 Using formulas for transforming original values of
€92 pts. 1 1 1 each criterion into an interval (0, 1), i.e. formula (3)
Co3 pts. 1 1 1 and (4) for maximised and minimised criteria, res-
Co4 pts. 1 1 1 pectively, value of each criterion ¢;, for j = 1, ...,19,
C10 pts. S 5 5 has been achieved. A result of this calculation is
€101 pts. 1 1 I presented in Table 4.
€102 pts. 4 4 4 Assuming an equivalence of each criterion, ie. a
510'2'1 P EZ i i i value of each criterion is the same (w; = 1, for j =
Cizzi gts: 1 1 | 1,...,19), the value of K; and its partial values, i.e.
610:2:1 pts. 1 1 1 xf, T and K[ for each alternative TMT, have
n pts. 5 5 5  also been calculated. All these results are presented
Ciis pts. 1 1 1 in Table 4, as well.
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Reference Selection
transport system criteria

Modelling of the Ex post -
reference assesment and Calculation of K; Final TMT
selection
transport system evaluation

p.5: Conducting the assessment and final selection

Selection
of TMT is
needed

TMT has been
selected

D Alternative TMTs, incl.
{Aimsun, Emme, Visum}
Fig. 4. A concept of TMT’s assessment using reference transport system

A comparison among all three alternative TMT and
its comparison to ideal profile of TMT is presented
on Fig. 5.Taking this result into account, one can say
the most recommended TMT is Visum (43), which
is around 16% better than two other TMTs, i.e.
Emme and Aimsun (17,9 vs. 15,0 points) and is only
6% worst than ideal profile of TMT (i.e. 17,9 vs. 20
points).

Table 4. The normalised value of criteria [points]

Criteria ¢; Alternatives®
subset name type” A, A, A,
F c1 max 1 1 1
cy max 1 1 1
c3 max 1 1 1
Cy max 1 1 1
Cs max 1 1 1
C max 1 1 1
c; max 1 1 1 =
cs max 1 0 1 =
Co max 1 1 1 =
C1o max 1 1 1
C11 max 1 1 1
Cr2 max 1 1 1 Fig. 5. Partial evaluation and final selection based on
13 max 0 0 1 value K; (F — financial, T — technical and B —
it - 12 11 13 financial context)
T C14 max 0 0 05 . .
cis max 1 1 1 A bett.er position of Visum f:ompared to both Emme
Cie max 1 1 1 and A1m51.1n results fro.m havmlg: .
¢ty max 1 1 1 - mechgmsm supporting ca}llbratlon process (c13),
Cio max 0 0 1 including .stand?rd. ca.hbratlon of the trip model and
%" _ 3 3 45 O—]? matrlx. optlmlsat.lon, . .
B CLo min 0 1 04 - Polish version (c;4), 1nc1ufi1ng usc?r’s interface,
%? . 0 1 04 - data and resul.ts sharmg with other model
FT.B %, ) 150 15.0 17.9 standards (c;g), including both macro- and micro-

scopic models.

*A; — Emme, A, — Aimsun, A; — Visum What i Vi is b han Ai in havi

Lo > 42 msun, Az um o at 1s more, Visum 1s better than Aimsun 1n having
max — maximised crlterlon, min — minimised criterion timetable generation mechanism (CS)ﬂ including gene-
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ration of the feeder lines timetables and optimisation
of timetable subject to minimal travel. In this matter
Visum is equivalent with Emme.

On the other hand a difference between Visum (17.9
pts.) and ideal profile (19.0 pts.) results from lack of
Polish manual (see sub-criterion of c;4), and relatively
high price of one-year licence for two independent
users (C19).

Based on this result both users considered in this case,
i.e. LKA and UMWL have been received Visum as
the most adequate TMT for more complex integrated
transport planning system.

5. Conclusions

The paper presents a result of constructing a sele-
ction procedure for the most suitable TMT, in
a presence of multiple users and taking into account
TMT as a part of a more complex integrated trans-
port planning system (ITPS). This procedure is
composed of five phases, including specification of
detailed expectations of all identified users, research
on available TMT, defining evaluation criteria (both,
critical and selection one), critical elimination, and
conducting final selection.

In the paper an exemplary application of this proce-
dure is presented. The authors have defined 2 critical
criteria and a set of 19 selection criteria divided into
3 main subsets, describing functional, technical and
financial context of selection process, respectively.
Using this procedure 3 out of 6 market recognised
TMTs have been extracted using critical criteria.
Next, all 3 alternatives have been evaluated based on
its application to the reference transport system. As a
result a single TMT, Visum, has been selected and
recommended for implementation to ITPS as a more
complex system.

The selection procedure presented in the paper is
universal method and it can be applied more widely
for selection of specialised software. Further re-
search the authors are planning to curry out will be
concentrated on application this method, its
development and comparison of results.
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