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ABSTRACT

The main problem of paper was formulated as follows: What should be the structure of the Fleet Monitoring System
and Personnel Management, taking into account national and international legal regulations and existing threats?
The following specific problems resulted from the mentioned problem: What advantages and disadvantages have
identified vehicle monitoring systems in the world and in Europe? What should be the functional, communication
and physical structure of the Fleet Monitoring System and Personnel Management? What should cover the
requirements of devices included in the system? Main hypothesis: The Fleet Monitoring System for Vehicles and
Personnel Management should ensure proper, undisturbed organization of transport, monitoring of means of
transport and threats, which depends mainly on the professional competences of employees, and secondly on the
technical condition of infrastructure and road fleet. While submitting the main hypothesis to the process, detailed
hypotheses were formulated: Professional competences of employees (KZP) are a key element of the smooth
functioning of the system. The technical condition of the infrastructure (STT) has a significant impact on the smooth
functioning of the system. Requirements for devices should include standards, standards and modern solutions in

the field of ITS (Intelligent Transport Systems).
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1. Introduction

In Poland, there is currently no system to monitor the fleet of
vehicles at the penalty level or even the regional level. Only bus
traffic control systems operate in major cities in Poland.

Domestic and EU legal acts impose obligations on administration,
inspection services and carriers in the scope of monitoring road
transport.

Directive 2010/40 [2] defines monitoring areas in the scope
of: optimal use of road, traffic and travel data, and continuity of
ITS services related to traffic management and freight transport,
ITS applications related to safety and traffic protection, vehicle
connection with transport infrastructure.

The Act on the Transport of Dangerous Goods [14] sets
out the rules for conducting operations in the field of domestic
and international road transport of dangerous goods as well as

bodies and units performing tasks related to this carriage. As
part of the supervision exercised, the minister responsible for
transport collects information in order to monitor events involving
dangerous goods and actions taken in connection with these
events, monitor the scale of violations of regulations regarding the
transport of dangerous goods, and monitor the training process in
the transport of dangerous goods.

The Act on the road and rail transport monitoring system [15]
defines the principles of the road and rail transport monitoring
system, hereinafter referred to as the “transport monitoring
system’, responsibility for the breach of duties related to the
transport of the sending entity, the receiving entity, the carrier, the
means of transport. Carriage of goods - the movement of goods on
or through the territory of the country by means of transport on a
public or national railway network, including stopovers required
during this transfer, transhipment and unloading.



The transport monitoring system includes the collection and
processing of data on the transport of goods, in particular with
the use of technical means for this monitoring, the use of the ICT
system and control of the implementation of obligations under the
Act. Data control is carried out by: Head of the National Fiscal
Administration, officers of the Customs and Tax Service, Police
officers, Border Guard officers, inspectors of the Road Transport
Inspection.

2. Statistics of accidents and
road transport goods

In 2017, around 175 million tonnes [10] (around 479 thousand
tonnes per day) of dangerous goods were transported in Poland,
which quite often constitute a deadly threat. To transport by
means of transport, which has a load capacity of 18 tons, 26 611
trucks are needed daily.

Transportation of dangerous goods causes a large number of local
hazards annually [3, 11, 13]: chemical (263) and ecological (725).
Among the factors causing the largest number of incidents involving
dangerous goods are non-compliance with road safety rules: 104
(40%) for chemical hazards and 446 (62%) for ecological ones. Threats
resulting from the way of storage and transport of dangerous goods
are also dominant. Statistics on the technical condition of vehicles and
tanks used for transport indicate that the number of transport defects
is 37 (14%) for chemical hazards and 78 (11%) for ecological ones.

In Poland, there are on average up to 70 road accidents in the
transport of dangerous goods a year, in 2010-2015 there were a
total of 456 accidents. As a result of the analysis, it should be noted
that the majority of accidents are related to transport in tanks.
Accidents involving tanks constitute on average about 75% of all
accidents per year. This trend remains stable.

During the last 6 years 255 serious technical failures took place
in road transport, including 154 failures in transport of dangerous
goods, which constitutes as much as 59% of all breakdowns.

It is need to implement vehicle monitoring system, to control
the work of drivers, buyers, traders, security services, etc. It is
also the ability to quickly respond to changing market demands,
planning and increased sense of safety.

3. Characteristics of proposed
system

3.1 General requirements

The development of a theoretical model and requirements for
devices of the Fleet Monitoring System and Staff Management can
significantly contribute to:

« filling the existing information gap between theory and
practice in monitoring systems, by supplementing knowledge
about new technologies and standards in the area of vehicle
fleet monitoring and personnel management, which will

result from the analysis of legal, planning and new types of
threats,

« introduction of new solutions to the science of vehicle fleet
monitoring systems, which will translate into support for
Polish R & D units and enterprises in the field of increasing
the experience of scientific staff and transport managers,
acquiring new skills in the areas of knowledge presented by
developed in the framework of technologies project,

« Initiating the implementation of new technologies developed
within the project, because management in the information age
requires comprehensive tools reducing uncertainty resulting
from the environment and supporting the implementation of
the strategy.

« Initiating the implementation of this concept can contribute to:

o improvement of vehicle and personnel management,
improvement of road traffic safety as well as protection of
people and the environment,

o development of methods to minimize the risks of road
transport, damage and costs,

o improvement of information exchange between the road
infrastructure managers and elements of the crisis management
system,

« development of methods for cooperation of emergency services
and ensuring their continuity in the case of road accidents and
technical failures

Methodological solutions developed and verified as part of
the project will have a cognitive value in Polish enterprises and
scientific units.

Thanks to the proposed solution, the consortium will fulfil the
obligation to apply European standards and national regulations,
will be able to optimize business processes and reduce operating
costs. The latest technology will provide increased safety, which
is important especially in the transport of dangerous goods. The
constant pressure of time, punctuality, the need to select optimal
routes, control of efficiency and cost-effectiveness - all this
makes companies constantly seek new solutions to meet growing
expectations. A good solution is a monitoring system that gives
you the opportunity to view the location of a given car and the
status of the order. The main task that vehicle monitoring has to
fulfil is the location of the fleet. But its advantages can be much
greater - depending on its extension with additional functions.
Additional benefits that result from the use of monitoring are:
optimization of the efficiency of a given car, sealing of fuel
management and prevention of abuse, control of the working
time of a given vehicle and the route travelled along with stopping
places. In the case of providing services to, for example, a city, such
information is necessary, as each municipality allocates a certain
amount to municipal services, which must be well used and, above
all, settled. Without a well-functioning monitoring system, this
can be very difficult.

Fuel saving is an important benefit. And it is not about such
extreme cases as fuel theft. Having a monitoring system, you can
first and foremost determine the most optimal route, so that the
transport does not get stuck in traffic jams that are notorious on
Polish roads, and control the driver’s driving style.



Economical driving (eco-driving) means how to drive a car
that is both eco-friendly and economical. Ecological - because it
reduces the negative impact of the car on the natural environment,
economical - because it allows real fuel savings. It is assumed that
the savings resulting from economical driving range from 5%
to even 25%. The new solution will provide the “Eco-Driving”
function, which will monitor the driving style and notify you
about excessive accelerations, sudden braking and excessive car
speed in curves. Thanks to it, it will be possible to remotely control
whether the driver has too “hard leg”, i.e. for example whether the
car does not burn too much fuel and if it drives safely.

An important advantage of the proposed system will therefore
be an increase in safety — a monitored car is less likely to exceed the
speed by the driver. If this happens, the employer could take the
consequences of the employee’s direction. The use of monitoring
will also allow capturing inappropriate driver behaviour and
recommending a proper driving style.

3.2 Professional competences of employees

The professional competence of the staff definitely affects
efficient and effective management and efficiency in road transport.
Competences include: knowledge, skills, experience, attitudes and
behaviors as well as personal characteristics [4, 9]. Bearing in mind
the issues under consideration, professional competences are a set
of abilities enabling effective work performance, achieving goals and
adherence to operating standards. Competences imply the ability to
transfer what people know and understand to different contexts, i.e.
different aspects of work [1]. In other words, competencies can be
defined as the ability to integrate knowledge, skills, and personality
traits in order to achieve a successful implementation of a complex
mission of the organization. Professional personnel management
requires a systemic approach and should give the expected results,
which is why it must be harmonized with each other.

Bearing in mind the management of road transport, it should be
taken into account operators and system administrators (subsystems),
entities managing these systems, stakeholders and predicted ITS users
- the so-called ITS entities, including representatives: Ministry of
Transport, General Directorate for National Roads and Motorways,
Road Transport Inspection, Government Security Centre, Provincial
Centres of Crisis Management, Police, State Fire Service, Border
Guard, Customs Service, Institutions subordinate to the Voivodship,
Mayors, Road Managers, (commune head, mayor, city president,
provincial board), Transport companies.

The purpose of implementing a modern personnel management
system is mainly to reduce costs, increase productivity and improve
employee service. The system is to be a platform for handling all
business and IT processes in companies. Its functionality should
include: communication management, field staff work control, job
accounting, inspections, warranty claims, document management,
infrastructure records, device locations, etc.

A modern personnel management system should: improve
the personnel and task management process, including planning,
maintenance and development of employees, give the possibility
of flexible changes during operation, have a modular structure,
provide mobile access for all employees via, for example, an

internet browser, be integrated with other IT systems used in the
enterprise, ensure the security of personal data and monitor and
remind about expiring dates, give a lot of freedom in defining the
selection filters, fully automate the planning and settlement of
working time and employee tasks.

Thanks to mobile solutions, technical staff has constant access
to important information to manage service and company assets.
The company’s headquarters can monitor production loads,
record expenses incurred and work done, as well as report on the
progress of works on an ongoing basis, enabling optimization of
the company’s human resources utilization and directing them
where they are needed.

Facilities to be serviced or visited by employees are often located
in different parts of the city or even the country. Considering the
high transport costs, it is important to plan the employee on the
optimal route for the day. With a modern platform, these activities
will be much simpler and will optimize the cost of moving employees
between objects. Direct communication with employees in the field
through a mobile application, visualizing the current implementation
of the plan, will allow for its quick adjustments. Collecting information
in the field will be facilitated by taking photos, dictating voice notes
and filling in forms.

Another advantage is the ability to control the work of
employees in the field. Thanks to the installed mobile application,
the management staff can track the position of their vehicles and
employees on an ongoing basis. The system should present points
between which employees move and compare them with tasks to
be performed on a given day. All tasks should be added to the
system on an ongoing basis and automatically settled. Based on
such information, the manager can optimally plan the work of his
team. For the user of modern mobile management, there should
be basically two types of applications available:

« planner / manager application,
« field employee application on a smartphone or tablet.

Manager using the available tools can manage tasks and monitor
the progress of work. The current position of the employee and the
status of the task will be visualized on the map with the appropriate
icon and color. Support for the work of the planner/manager will
enable, among others: adding tasks, setting deadlines for their
implementation, tracking the progress of work. Assignment of
tasks to employees should take place in manual or automatic
mode. Optimization of task assignment should take parameters as:
availability of resources, location of tasks and deadlines.

3.3 The technical condition of the
infrastructure (TCl)

Technical condition of the infrastructure is based on the
application, developed by OM Poland. It is used to locate and
monitor vehicles in order to improve the management of the car
fleet, increase safety and make information available to customers
of transport companies. It allows full control over the monitored
vehicle. At any time from any computer you can check where the
vehicle is located, how fast it travels, what route it traveled, whether
the driver took the required breaks in work and what is the driving



technique, or what is the level of fuel, etc. Monitoring takes place
in real time , it is also possible to check the history of the vehicle.
The system allows you to optimize the fleet maintenance costs.

The application offers the presentation of information on
the status and location of vehicles and the generation of reports
that can be passed on to users via websites, e-mail and SMS. The
devices also work like a tachograph - they count and record the
course of the vehicle on an ongoing basis.

The application enables:

« access to data from any computer and from anywhere in the
world (even during holidays, being on the other hemisphere,
you can control vehicles, because the solution does not require
installation of any specialized software, is based on the website),
access to basic data from a smartphone (CarSpy mobile),
on-line monitoring of vehicles in the EU (where vehicles
are currently known, real-time observation, integration
with Google Street View allows virtual viewing of vehicle

locations in panoramic images),

location outside the EU on demand and control of routes
traveled (in the case of traveling outside the EU, the vehicle
can be located on demand, and after its return, read the travel
history),

speed control (often too fast driving means additional operating
costs, but also the risk of accident and possible refusal of
compensation by the insurer),

generating reports from routes traveled (the system archives
data and presents eg in the form of routes, marking stops),
there is no need to create extensive daily reports, you can
generate a report on a given car or all vehicles in the fleet,
generating other reports (eg vehicle stops, daily and monthly
runs, status of digital and analogue inputs, temperature, driver
identification, driver’s driving style)

access to archival data,

the ability to set your own points and user zones (you can
set the coordinates of the location of our clients, stores,
warehouses, etc.),

notification about zone violations or departures from the zone
(e-mail and / or SMS notification, you can control vehicles on
an ongoing basis without having to “look” into the application),
monitoring of additional vehicle circuits (using additional inputs
in the device can be controlled when the alarm was activated,
the door was opened, the platform was started, the aggregate was
switched on, what is the temperature in the cold room, this data
is available in the system, but also informed on-line by SMS /
email).
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Fig. 1. Architecture of system [own study]
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3.4 Standards requirements for management
and devices

In the area of personnel management, it is recommended (points
out) to specific standards, which concern mainly competences.
There is no uniform model of standards and standards developed
for all organizations. Only the indications (standards) described
in ISO standards, certificates, quality and directives as well as
recommendations contained in international and national regulations
are specified.

In the recommendations of the European Parliament and
the Council of the European Union of 18 December 2006 on key
competences for lifelong learning (2006/962 / EC), the European
Parliament and the Council recommend EU Member States to
develop key competences for all as part of their learning strategies
all my life. At the same time, there is a need to apply such norms
and standards in the field of recruitment and selection, which may
promote the honesty and compliance with the law of recruitment
and selection, so that in all cases the best candidate for a given
position is selected. Key competences - are defined in this
document as a combination of knowledge, skills and attitudes
appropriate to the situation. Key competences are those that all
people need for self-fulfillment and personal development, social
inclusion and employment, and being an active citizen.

In the assumptions of the applicable norms of 07/10/2015, the
amendment of ISO 9001 (PN-EN ISO 9001: 2015-10) appeared,
where companies had until September 14, 2018 to implement
those changes. It requires specific actions in the field of personnel
management, only recommending compliance with certain
processes and principles in human resources management. They
concern significant processes in the scope of observing certain
rules in acquiring, using their shaping and development of
competences in order to give and provide them with an appropriate
level of quality. The content of the above ISO standard specifies that
employees should have appropriate competences resulting from
education, training, skills and experience. However, in relation to
workstations that affect their quality, the necessary competences
should be determined, which must be held by employees employed
on them. Each company / organization should define these
competences in the scope of specific professional and qualifying
groups, adapting to its specificity



The comprehensive standard of human resources and quality
management is the interdisciplinary approach that reflects the concept
of TQHORM (Total Quality Human Resources Management). It is a
human resource management system compliant with the techniques
and methods characteristic of a comprehensive approach to quality
management in TQHORM modeling and design, serving to ensure
the effectiveness of its implementation and operational efficiency.

This systemic approach to personnel management processes,
taking into account the holistic approach, can bring tangible
benefits in all areas of remedy in road transport.

The proposed system should use GPS and GSM technology for
handling business and I'T processes. It will enable responding to crisis
situations - and this can significantly decide about business. The
latest technology will provide increased safety, which is important
especially in the transport of goods. The constant pressure of time,
punctuality, the need to select optimal routes, control of efficiency
and cost-effectiveness - all this makes companies constantly seek
new solutions to meet growing expectations. A good solution is
a monitoring system that gives you the opportunity to view the
location of a given car and the status of the order. The main task that
vehicle monitoring has to fulfil is the location of the fleet. But its
advantages can be much greater - depending on its extension with
additional functions. Additional benefits that result from the use of
monitoring are: optimization of the efficiency of a given car, sealing
of fuel management and prevention of abuse, control of the working
time of a given vehicle and the route travelled along with stopping
places. In the case of providing services to, for example, a city, such
information is necessary, as each municipality allocates a certain
amount to municipal services, which must be well used and, above
all, settled. Without a well-functioning monitoring system, this can
be very difficult.

System should be in line with all specifications (environmental,
physical and electromagnetic compatibility) determined by EU
directives and standards defined by CEN, ISO and ETSI. The main
of tem are following:

« Council Directive 73/23/EEC of 19 February 1973 on the
harmonization of the laws of Member States relating to
electrical equipment designed for use within certain voltage
limits;

o Council Directive 89/336/EEC of 3 May 1989 on the
approximation of the laws of the Member States relating to
electromagnetic compatibility;

« Directive 1999/5/EC of the European Parliament and of
the Council of 9 March 1999 on radio equipment and
telecommunications terminal equipment and the mutual
recognition of their conformity;

« PN-ETS 300 135:1997/A1:1999. Radio Equipment and
Systems. Angle-modulated Citizens’ Band radio equipment.
Technical characteristics and methods of measurement;

« PN-ETS 300 673;2005. Radio Equipment and Systems RES.
Electromagnetic Compability (EMS);

« PN-ETSI EN 300 433-2 V1.1.1:2003. PN-ETSI EN 301
489-1 V1.6.1:2006. PN-ETSI EN 301 489-13 V1.2.1:2003.
Electromagnetic compatibility (EMC) and Radio Spectrum
Matters;

« PN-EN  60950-1:2007/A1:2011. Information technology
equipment — Safety.

4, Conclusion

Professional competence of staff (administration staff,
carriers, drivers, inspection services, emergency services) relate to
knowledge, experience and skills improvement by staff, which will
significantly help to organize and monitor transport, meet legal and
organizational requirements, control vehicle movements, detect
and updating threats - procedures should be based on an integrated
approach to risk.

The proper technical condition of the infrastructure will enable
uninterrupted passage of vehicles on the roads throughout the
country.

The development of new technologies within the framework of
Intelligent Transport Systems (ITS) enforces appropriate selection,
proportional to the risk analysis, means of transporting dangerous
goods, using devices for the transmission of messages, which should
be kept in a proper technical condition.

Minimizing the consequences of threats
coordinating the activities of all entities responsible for transport
safety as well as preventing and effectively eliminating the effects
of threats, as well as carrying out rescue operations.

consists in
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