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Abstract: Given the recent trends and the growing negative impact of human factor on quality
of freight transport by human transport, there is a problem related to the complexity of model of
driver formal analysis. Individual features and models of drivers behavior force to expand the
range of information and software and hardware for qualitative identification of decision-making
processes taking place on bridge. The thesis presents experimental data on the identification of
human facto elements by means of both navigation information systems (ECDIS) and specialized
mobile medical equipment. Formal approaches to identification and structuring of these parameters
are given, logic of determining the probability of model states the driver when making responsible
decisions during navigation watch.
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psychophysiological parameters of driver.
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Anomauia: Bpaxoeyiouu ocmanni menoenyii ma 3p0Cmants He2amusHo20 6Nau8y 1100CbKO20
Gaxkmopy Ha AKICMb BAHMANCHUX Nepede3eHb 3acobamu NH00CbKO20 MPAHCNOPMY, MO NOCMAE
npoonema, wo no8’a3ana i3 CKIAOHICMIO OPMATbHO20 AHANI3Y MOOeNi cYOH0800iA. IHOUBIOyanvHi
ocobnusocmi  ma  Mmooeni noediHKu  CYOHOB00II8  3MYULYIOMb  POUUPIOBAMU  OIANA30H
iHpopmayitinux ma NPoOSPAMHO-ANAPAMHUX 3Ac00i6 O0as AKICHOI i0ewmudikayii npoyecie
NPUUHAMMS piulets, Wo 8i00Y68ar0MvCs HA KANIMAHCLKOMY MICMKY. ¥ pamkax mesu npedcmaeieHo
eKCNepUMeHmMabHi 0aHi Wooo ioeHmugikayii enemenmis nposgy a0CbKo2o Gakxmopy 3acobamu
K Hasieayiinux ingopmayitinux cucmem (ECDIS), max i cneyianizogano2o mobiibH020 MEOUYHO20
obnaonanus. Ilpusedeno Gopmanvui nioxoou wooo idewmughikayii ma cmpykmypuzayii yux
napamempis, HABeOeHO JN02IKY BU3HAYEeHHS IMOBIPHOCMI CMAHI8 MOoOeni CYOH0800Is Ni0 uac
NPUUHAMMSL HUM 8i0N08I0AIbHUX PilleHb Ni0 4ac HeCeHHs HABIeayiliHoi eaxmu.

Kntouoei cnosa: asmomamusayis ynpaeninHs, mMpaHCnOpmHI cucmemu, iOeHmugikayis,
T0OCLKUU (hakmop, ncuxo@izionoziuni napamempu cyOHOB0OIAL.

Introduction. An increase in the level of responsibility during navigational
watch on the captain's bridge during cargo transportation by sea transport
significantly affects the occurrence of stress among the officers [1-4]. To a large
extent, the situation is aggravated by the fact that the number of information sources



on the basis of which the navigator makes management decisions puts forward high
requirements for the crew in terms of stress resistance and psychological reliability
[5-7]. The safety of the crew, the survivability of the ship, the cost of cargo, the
associated dangers and uncertainties cause an increase in interest in this problem, and
focuses the attention of the scientific community on its solution [8—10]. In turn, there
are the results of some studies that speak of risk reduction by means of automated and
intelligent computer systems [11, 12]. All this determines the relevance of scientific
research and requires the development of approaches to identifying the
psychophysiological parameters of the navigator in order to improve the safety of
navigation in general.

Main research material. Given that the greatest difficulty in identifying the
information model of the navigator's behavior is individual reaction algorithm, we
will use the formal-logical descriptions presented in [13].

In terms of cognitive systems, it becomes possible to formally describe
complexly structured critical situations during navigational watch z € Z . Thus, the
main task is to build an algorithm for extracting patterns V' between the current
information about the navigation situation K and the navigator's stress response

acA,beB,...neN . of the form:

V:({g/A}—)g/Z),EIa({L/T}a,Z/Z)EQ(Z):{Q/A}Q{E/T}a.

Then if {a}m{b}m...m{n} . To {a}u{b}u...u{n}zf, which, in turn,
characterizes this process as coherent, for which:
V({Q/A},g/Z):{Gi«(g/A)}®GT(5/Z)

At the same time, it is important to separate individual patterns

V({a / A}’E/Z) from universal for all subjects of the organizational and technical

V'({a/ A} ,z/2)

system of maritime transport such that:

l{a} < {a} |, Jae {a} A<A . Within the framework of the research objectives, let
us consider a navigational critical situation in which the following input information
data is observed (Fig. 1, a—d).

The data are reliable and were obtained during the passage of the vessel
ALEXANDER on December 10, 2021. The recorded parameters of the navigation
information systems are synchronized with the received data on the
psycho-physiological state of the navigation watch officers (Fig. 2, a, b).

As you can see, the complexity of identifying the human factor of each

navigator is that it is necessary to determine the difference between /" and V', in
each specific navigation situation. For this purpose, we define a system of identifiers
R. Having obtained empirically, in the course of processing experimental data, the
relationship between general and individual patterns, it will be possible to determine

the likelihood of a negative human factor J: and Pr , in situations of information



R=({a/A}>J.z/Z), p"<p,=p(z/R)<1,0,=0(R)>0

generalization:
The normalization of probabilities leads to the conditions:

p(z)+p(=z)=1 p(z/R)+ p(—z/R)=1, p(=z/ R)>0, p(z/R)/ p(z)>1

For a more detailed analysis and implementation of the proposed approaches
into the study, it is necessary to use fuzzy logic and sets [14-16], which will allow
accurate identification for each individual navigator.
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Figure 1 — Navigation data ECDIS, AIS, ARPA, GPS of the ship
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Figure 2 — Psychophysiological state of navigation watch officers

Conclusions. Thus, in this publication, approaches have been proposed for
identifying the manifestations of the human factor in relation to the data of navigation
information systems in general terms. The formal representation of identification
processes in terms of cognitive systems made it possible to find interface points in
complex human-machine interactions when controlling a ship navigator.

Further research is proposed to be carried out on the basis of a complete
collection of navigational and psychophysiological data in order to determine the

fuzzy rules of relations ¥ and V' . The received materials are aimed at reducing the
negative manifestations of the human factor of navigators in difficult navigation
situations.
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