60 Digitalization and Management Innovation I1
R.J. Dwyer (Ed.)

© 2023 The Authors.

This article is published online with Open Access by 10S Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
doi:10.3233/FAIA230717

Artificial Intelligence Application in Agile
Transport Project Management

Dimitar DIMITROV®!, Irena PETROVA?, Plamena ZLATEVAP¢, Dimiter VELEV b2
a Todor Kableshkov University of Transport, Sofia, Bulgaria
b University of National and World Economy, Sofia Bulgaria
¢ Institute of Robotics, Bulgarian Academy of Sciences, Sofia Bulgaria

Abstract. Project management in transportis a complex and dynamic process that
is associated with several calculations and analysis of possible scenarios for the
development of transport infrastructures. This is inevitably related to the need for
rapid planning and identification of possible options, as well as to the need for a
powerful tool for flexible planning management through which to support the teans
involved in this planning. The features of the Agile methodology for project
management are discussed. The advantages of using this methodology in the field
of transport project management are considered. The aim of the paperis to point out
the functional necessity and utility of Artificial Intelligence (AI) application in the
Agile transport project management. Research in this study shows that Artificial
Intelligence (AI) enabled project management is very promising.
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1. Introduction

Modern world development includes fast and accurate delivery of people, goods and
other transport services to society [1]. Although transport as a whole is a conservative
sector in terms of security and safety, new technologies are rapidly entering it, and in
some aspects even lagging behind in their development and implementation [2].

The planning and management of projectsin the transport sectoris a complex and
dynamic process that is related to several calculations, as well as an analysis of possible
scenarios for the development of transport infrastructure, rolling stock, etc. [3] The
dynamic time in which we live requires planning time to be minimized, which is
inevitably related to the need for quick planning and determining possible options [4].

The advent of flexible planning in project management, as well as the need for a
new and more powerful tool through which these activities are carried out necessitates
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the use of modern information technologies [5S]. Research in this area shows that
Artificial Intelligence (Al) enabled project management is very promising [6, 7].

It is known that in modern software there are built-in functionalities that help the
project manager to quickly draw up his scheme or plan for making his decision, but the
evaluation and analysis of the correctness of the decision remains primarily the task of
man. Artificial intelligenceinproject management can be widely used inrisk assessment,
analysis of budget and resource use, analysis of the work of teams, support management
decision-making, etc. [8].

On the other hand, project managers usually manage a package of projects at the
same time, which makes this activity even more complex. The artificial intelligence
application in management of packages from projects canintensify efforts and automate
this process as well [7].

The aim of'the paper is to point out the functional necessity and utility of Artificial
Intelligence (Al) application in the Agile transport project management. General
concepts in transport project management are described. The features of the Agile
methodology for project management are discussed. The advantages of using this
methodology in the field of transport project management are considered.

2. The Essence of Transport Project Management
2.1. General Concepts in Transport Project Management

In general, the transport projects can comprise the construction or expansion of roads,
highways, bridges, railways, airports, ports, subway systems, development of public
transportation, implementation of intelligent transportation systems, and other similar
activities. The essence of transport project management can be defined as the
management and coordination of projects related to the development, modernization or
improvement of transport infrastructure, services and systems. It is a complex and
multilateral process through which it is intended to ensure efficiency, transparency and
successful completion of projects. Transport project management includes planning,
organizing, implementing and controlling the processesrelated to the development and
implementation of projects in the field of transport [2, 4].

The well-known traditional approach [1, 9] through which the transport planning
process goes involves the following steps:

Monitoring the current state of the transport system.

Population change forecasting and land use.

Study of current transport problems and possible future ones.

Develop a plan for transporting people and cargo.

Environmental assessment of transport infrastructure.

Development ofa financial plan for the implementation ofthe planned transport
changes.

Here, the planned development of a transport infrastructure is presented as four-
stage model (Fig. 1) [2].
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Figure 1. A fourth-stage model for transport infrastructure development.

The modernized version of the four- stage transport infrastructure planning model
requires planning, which is made based on long-term forecasts of expected traffic using
the mathematical models [4]. An extended four-stage model is shown in Figure 2.
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Figure 2. An extended four-stage model.

2.2. Agile Transport Project Management
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Trends in strategic planning are for flexible (adaptive) [3] planning. The flexibility
allows constant evaluation of the results and adjustment if necessary in order to achieve

strategic objectives.

The stages of strategic transport planning are:

Setting strategic objectives for transport development
Analysis of the existing transport network
Transport demand forecast for passenger and freight transport

Justification of the projects included in the strategy

Selection of scenarios including transport infrastructure projects for
implementation
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The Agile approach, which is traditionallyused in the software industry, is also used
in other areas of life, especially in transport projects, as these projects become more
complex and fixed over time. A typical example is also its use in infrastructure transport
projects [10, 11].

The Agile project management substantially differs from classical Waterfall
approach, which consists of five stages (Requirements, Design, Implementation,
Verification, and Maintenance).

The main specific features of the Agile approach are as follows:

e Projectdevelopers actively participate in the implementation and management
of all stages of the project;

e All members of the project team have the right to make operational decisions to
improve the performance of activities;

e During project implementation, some of the parameters may change, but it is
recommended that the milestone deadlines remain fixed.

Figure 3 presents main the differences between classical Waterfall approach and
Agile methodology [10].

Classical Method Agile Method

Default FIXED

Scope Time Budget

Final scope
Scope difference

Initial scope
Time Budget Scope
Estimated FLEXIBLE

Plan Driven Vision Driven

Figure 3. Differences between classical Waterfall approach and Agile methodology.

2.3. Agile Project Management Methodology

The basic dependence in Agile Project Management Methodology can be described by
the following interaction function [10]:

IFR, - (FxT,, FxB,) »Most important /FR and ¢ is real moment of time (@))]

where: t — real moment of time;
IFR, — infrastructure flexible requirements at time z;
FxT;— flexible time;
FxB;— flexible budget.

The matrix containing the set of /FRs is created as:
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Matrix of IFRs(t) is

where:
n — type of transport (railway, water, road, air, etc. );
m — type of infrastructure (track, pathway, bridge, etc. );
irf— flexible infrastructure requirements by type of transport and infrastructure;
IFR — infrastructure flexible requirement.

In more detail, the essence of Agile Project Management Methodology is presented
in[4, 10]. Here, the transport infrastructure flexible requirements represent study interest.

3. Artificial Intelligence in Agile Transport Project Management

It is necessary to note that artificial intelligence [12] has been widely and
successfullyusedinrecent years inthe management of various projects indifferent social
and economic areas (such as healthcare, information technology, construction, finance,
energy, robotics, defense, pharmacology, etc.) [6,7,8, 13, 14,15, 16].

The application of artificial intelligence intransport project management is a complex
and multi-parameter task requiring many data on traffic, environment, transport events
over time, etc. These data and information are accumulated, processed and analyzed and
then form the basis for improving the work of artificial intelligence.

The issues discussed in this article are a special case related to the design and
construction of transport infrastructure but this will in any case be an important element
of'the common task and the challenges to its implementation. In fact, in transport project
management, artificial intelligence is increasingly being used, but still the most
challenging challenge for the technologies used is the collection of data, their analysis
and classification to make the process of learning alone more effective [13].

Most ofthe transport projects are inthe field of transport infrastructure construction.

The artificial intelligence application in the project management of transport
infrastructure construction are mostly related to documentary analysis, remote analysis,
forecasting, subcontractor analysis, etc. In these cases, the architecture of the project
shows the overall picture of the relationships between the team, tasks, and stages of the
project. The artificial intelligence can be successfully used to account for this interaction
and improve overall project management.

The rapid development of artificial intelligence technologies implies a recent
improvement in transport infrastructure project management.

The sample data shown in Table 1 canbe collected, analyzed and made available for
subsequent implementation and processing in a decision-making system based on
artificial intelligence (Al).

This approach can be used in the agile management of transport projects related to
the design of information systems for road infrastructure monitoring and traffic
management [17, 18,19].
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Table 1. Infrastructure Transport Flexible Requirements (ITFRs)

Flexibl Ti Flexible B t
Ne  Transport, n Project, m Infrastructure, m exible - Time, exible - Budget,

FxT FxB
1 Road 1 road (1 FXT (1) FxB (1,1
2 highway (1 5 FXT (1,5 FxB (1,5
3 bridge (1,3 FxT (1,3 FxB (1 3
2 Rail 1 railway (, i FxT o1y FxB (1)
2 station , 5 FXT (5,5 FxB (.,
3 Water 1 port .1, FXT (3 FxB 1)
2 port (3 FXT 3, FxB .2
4 Air 1 airport (4 4 FXT 41 FxB 4,1
5 Pipe 1 pipeline (s, FXT (5,1 FxB s, 1)

The ideais to create large data sets related to transport, logistics operations, vehicles,
types of cargo, cargo volume, speed of freight flows, carriers, routes, infrastructure,
workload by hours, days and seasons to be used by artificial intelligence. The data
collectedis of different types — text, numbers, photos, video, voice, etc. It has been found
that the most studied data are those related to transport accidents to improve safety [14].
In these cases, with the help of tools and techniques for analyzing text data and images,
artificial intelligence can detect problems that were previously hidden.

4. Conclusion

The presented Agile methodology for transport project management is a new
concept for examiningand solving project problems, namely "better a quick and effective
solutionthan a very accurate and precise, but timeless". The main advantage of Agile
methodology is that it gives the opportunity for improving the planning, management
and implementation of transport infrastructure projects, taking into account the
importance and characteristics of each one of them.

It is necessaryto point out that agile management of transport projects with artificial
intelligence application achieves higher efficiency [20,21].

The future of Al applications in Agile Transport Project Management has a great
potential for improving efficiency, safety and sustainability in transportation systems.
Some of the potential research trends and developments will include:

o Intelligent traffic management since Al can analyze real-time traffic data from
various sources such as sensors, cameras, and connected vehicles to optimize
the traffic flow. Al algorithms can dynamically adjust traffic signals, reroute
vehicles, and manage traffic, which will lead to reduced travel times and
improved traffic efficiency.

e Intelligent route planning, since Al algorithms can analyze historical and real-
time data on traffic patterns, weather conditions, events to provide optimized
route planning.
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e Real-time incident management since Al can analyze real-time data from
various sources, such as social media and cameras to detect and respond to
transportation incidents. Al algorithms can identify incidents, assess their
severityand suggest traffic modes to minimize disruptions and assistin incident
management.
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