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APPROACHES TO AUTOMATION CONTROL PROCESSES FOR
RESTORATION OF WATER TRANSPORT PROFESSIONALS
QUALIFICATION PARAMETERS

V. Ponomaryova, A. Ben, O. Diahyleva, P. Nosov
Kherson State Maritime Academy

Abstract: The introduction of modern control systems for the formation of crews qualification
parameters, directly affects the impact of the human factor on water transport. Given the
complexity of such processes parameterization as the behavior and stages of management decisions
by water transport officers, there is a need to develop and implement new information and formal
means of identifying the status and dynamics of these processes. Therefore, the task of collecting
and processing quantitative data for their further integration into knowledge (metadata), with
further application in automated control systems of these processes. The paper presents formal and
analytical approaches to determine the main factors the process, as well as focuses on use of
terminal indicators to restore the qualifications of water transport professionals.

Keywords: automated control systems, transport systems, qualification of specialists,
identification.

MIIXOAA ABTOMATHU3AILII YIIPABJIHHS TPOLIECAMHU
BITHOBJIEHHS KBAJII®IKAIIITHAX TAPAMETPIB ®AXIBIIIB
BOJIHOI'O TPAHCIIOPTY

B. II. ITonomapboBa, A. Il1. bens, O. C. [Iaruaesa, I1. C. Hocos
XepcoHChKa Jep)KaBHA MOPChKA aKajeMis

Anomauin: BnpogaoddjicenHs CYYACHUX CcUcmeM KepYBaHHs npoyecamu  (BOopMySaHHs.
Keaniikayinux napamempis exinajicis, HAnNpsAmy 6nausdac Ha 6NIAUE JIH0OCbKO20 (Gakmopy Ha
800HOMY mpancnopmi. Bpaxosyroui ckniaonicmes napamempuszayii maxkux npoyecis sik nogedinka ma
emanu NPUIHAMMSA YNPAGIIHCbKUX piuleHb opiyepamu 800H020 MPAHCNOPMY, BUHUKAE nompeda y
PO3podYI ma 8nPoBaAdICeHHi HOBUX THHOPMAYTUHUX MA POpMATbHUX 3ac00i8 I0enmughikayii cmanie
ma ouHamixu yux npoyecie. Omoice nocmae 3a60aHHs w000 300py ma obpodYi KiTbKICHUX OAHUX
ona ix nooanvwioi inmeepayii y 3HaHHA (Memaoaui), 3 NOOANbUUX 3ACMOCYBAHHAM V CUCMEMAX
asmomamu308aHo20 KepYBaHHsA  3A3HAYEHUMU  NPOYECcami. B pobomi  nasedeno
GopmanvHO-ananimuyni nioxoou w000 BUHAYEHHs 20JI06HUX YUHHUKIE Npoyecis, a maKoic
30pieHmosano  ysacy Ha  3ACMOCY8AHHA — MEPMIHANbHUX  NOKA3HUKIE 014  GIOHOBIEHHs
KeanighikayiuHux xapaxmepucmux ¢haxisyie 600H020 MPAHCNOPMY.

Knwuosi cnosa: asmomamuzoeaui cucmemu  YAPAGNIHHA, MPAHCNOPMHI  CUCEMU,
keanigixayis paxisyis, ioenmugikayis.

Introduction. Modern trends in the development of organizational and technical
systems of water transport are increasingly faced with the risks of reducing the
specialists qualification parameters [1-5]. Existing approaches based on cyclic
confirmation of qualifications are not an effective enough means to level the negative
manifestations of human factor among specialists during the transportation of goods



by water transport [6—9]. All of above requires the development of new automated
systems both for identifying and correcting the processes of water transport
specialists retraining the qualifications. An important element is the use of a group of
time parameters that allow you to customize the system being developed with a
sufficient degree of effectiveness [10—13].

Main research material. Thus, the designed system involves the introduction a
number of parameters for the process of forming an optimal set qualifications:

expected resource costs Dy and abandonment rate on the part of crewing companies

and shipowners Yo

Then the control of qualification parameters within a discrete cycle € (stage)
assumes the time for the formation of control actions d and failures w, such that:
d=0D, and w=67w0.
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Then the average response time of the control action

t=
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Given that for each globally planned control action (1) ( )max on a regional
scale, it is possible to determine the measure of the impact of the most significant

o).

stages of the type: (h),

Based on the hypothes1s that for each time period of the cycle, only one optimal
set of control actions is possible due to the characteristics of current conditions § €S
in the maritime industry, requirements and technical conditions, then each of

0, . o
( ) maxmin) - will have a similar structure. Then we represent the structure by the
following formal description, of the form:
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where: s, is level of educational qualification; s, is current set of valid certificates,
courses; s; 1s level of practical qualification (position); s, i1s sea experience; / is
criteria for estimating the parameters s; ... s, ... S,

From the point of view of the terminal distribution of qualification parameters,
which are chronologically interrelated, it is convenient to present them in the form of
a formal dependence:

d.
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It follows from the presented dependence that the state parameter s; has the
greatest influence on the system, since determines its entire further structure and



priorities relative to /. At the same time, the task of controlling the indicated
processes should be considered in the context of control alternatives Y, offered by
various maritime companies and forming situations X within z.

s t
In turn , where "oz is the time for organizing control actions, "»
is the time of the control period, ¢ is the coefficient of complexity of the impact.

Then the effectiveness of the control actions @ in general terms “ for the period will
5= A/
be: i where is the time spent on the voyage by a specialist in the organizational
and technical system of water transport.
Then A, can be represented depending on the indicator of the possibility of
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restoring the qualification parameters of a specialist Z, such that: t

where ¢ is the average recovery time of a specialist's qualification, and “minlim is the
minimum and maximum travel time of specialists.

Having determined the time intervals, we will form in an analytical form a
structure for managing the processes of restoring the qualification parameters of
specialists for a period A? relative to the utility function: of:(YxSxX) >R
transitional control function of the form q*(S1SxY) [14]

The complexity of direct control in the designated formal descriptions lies in the

, with a

fact that the control alternatives -~ < Y (1) depend on the individual states of
specialists, which should also be taken into account. It is necessary to know the level
of the qualification parameter (LQP) of each specialist in relation to the position held
in each discrete time period [15]. Due to the loss of the LQP over time, it is necessary
to carry out qualification control, determine the individual dynamics of the transition
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To improve the reliability of the developed control system, it is necessary to

determine the mathematical expectation in time %~ (Vo =V )/ (Vo =i ) form
the most effective control action.

Having experimentally determined the values for V% | it becomes possible to

identify the individual time limits of the qualification parameters, when their
restoration does not violate the cyclical nature of sea voyages in the required position
[16-19].

Thus, having determined an individual time cycle "

» of the control action 7>

such that 9<7 <! in the form of an information signal aimed at restoring the LQP, it
will be possible to control the stable state of water transport specialists for a long



period of time. Creating a feedback C. with a corrective function & (w) , taking into
account the correction relative to the structural of each stage, will allow you to
determine the dynamically reliable structure of the system, where:

¢, (m)=C,(m/(1+CrC,(w)

Conclusion. Thus, approaches are proposed in an analytical form to manage the
processes restoring qualification parameters of water transport specialists under the
conditions of multifactorial processes their restoration. The main control factor in this
case is the timing of control action on the water transport specialist. The study
examined the structure of four time stages in formation of marine specialists
qualification, starting from the educational sector and ending with becoming a
position on a sea vessel. In the future, it is required to carry out numerical simulation
of indicated processes for a more detailed analysis of control actions influence in
mathematical models.
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